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Abstract

The adoption of Information Technology (IT) in organisations has brought significant
benefits to business operations. However, achieving business and IT alignment has been and
continues to be a major challenge for researchers and practitioners. The rapid changes in
business and IT environments and the influence of social aspects on the business value
generated by IT have contributed to its increased complexity. In order to be aware of the
state of this alignment, organisations are advised to conduct a business and IT alignment
assessment. The outcomes of such assessments provide a platform to achieve a better state
of business-aligned IT. However, existing methodological approaches to evaluate business
and IT alignment at the operational level have lacked the involvement of social values, to be
balanced with other tangible values, as factors in the alignment assessment. Addressing this

issue is the motivation for this research.

Guided by the Design Science Research (DSR) paradigm, the Business and IT Alignment
Assessment Method (B-ITAAM) is developed as the main research contribution. B-ITAAM
comprises, in a novel approach, a set of business analysis techniques that assist for a
comprehensive business-aligned IT assessment. Principles and concepts from multiple
theoretical and methodological perspectives have been adopted to form the theoretical
foundations upon which the assessment method is based. As such, concepts from Strategic
Management are adopted to establish a link between the strategic and operational levels of
an organisation to guide the alignment assessment. Principles from Socio Technical Systems
and Organisational Semiotics form the basis for eliciting social values from relevant
stakeholders influencing the value of business and IT. Additionally, principles from Service-
Oriented Architecture and Enterprise Architecture enable the evaluation method to be
service driven. Finally, principles from Task Technology Fit and Social Exchange theories

support, respectively, the establishment and assessment of the business and IT alignment.

B-ITAAM was applied in a higher education institution to evaluate its viability as an
effective business and IT alignment assessment method. The application resulted in a set of
recommendations that aim to enhance the alignment of a set of business and IT services
offered by the institution, which received appraisal from nine experts involved in the
institution. The application also reveals the complexity of the business and IT alignment
assessment in the higher education sector, which, until now, has received little attention in

business and IT alignment research.
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Chapter 1
Introduction

This chapter provides a research background and introduces the importance of having well-
aligned business and IT at the operational level of organisations, which is the area of focus
in this research. The discussion then unveils the motivations behind carrying out this
research. Then, the research questions, aim and objectives are presented, which are followed

by a presentation of the thesis structure.

1.1 Research Background and Motivation

This research falls within the field of business and IT alignment and focuses mainly on its
assessment at the operational level of an organisation. Specific attention in the assessment
has been given to social aspects driven from stakeholders involved in the business and IT
domains, which are balanced with other tangible technical aspects as important factors for
the alignment assessment. This comprehensive assessment aims to provide a clear view of
the current state of business and IT alignment at the operational level of an organisation. It
also aims to support decisions to be made for enhancing business performance and the
business value of IT. The research background and motivations are introduced in the
following sections to provide a clear picture of the importance of this research project and

the motivations that led to its development.

Research Background

The way in which organisations manage business processes, produce goods, deliver services
and communicate with customers has changed dramatically over years due to the significant
role that Information Technology (IT) plays in business (Brynjolfsson and Hitt, 2000,
Hamidou Dia, 2010, Bharadwaj et al., 2013, Davis, 2017). IT has been recognised by small
and large organisations, as well as researchers and practitioners to be a tool that assists in
achieving competitive advantage (Liu et al., 2013). It is also considered essential to an
organisation’s success due to the direct effects it has on mechanisms of creating and
capturing value to obtain profits (Drnevich and Croson, 2013), to increase the level of
productivity, and to improve the bottom-line performance (Hwang et al., 2011). For these

and many other benefits, organisations are investing heavily in IT.

Reports over the last ten years have shown that IT spending in organisations is gradually

increasing with little or no sign of decreasing in the near future (Kappelman et al., 2013,
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Gartner, 2008, Gartner, 2010, Faheem and Rafique, 2015). Billions of dollars have been
invested worldwide in Information and Communication Technologies (ICT) and
organisations are still finding it difficult to realise an accurate monetary value on the return
from these investments (Liu and Li, 2014). Beynon-Davies (2013) argues that one of the
main reasons for this is that business managers tend to focus more on the technology itself
rather than on its application. In this context, the most advanced technologies and computer
systems become worthless if organisations do not align them effectively to support business
needs. Stratopoulos and Dehning (2000) also argue that IT must not exist in an organisation
without its effective integration into the organisation’s business processes. In other words, a
proper alignment of the way that IT supports business strategies and processes is important

for an organisation to realise the benefits of its investments in IT resources.

In addition, the large presence of IT in almost every aspect of business puts pressure on
organisations to align business and IT strategies with objectives, such as gaining competitive
advantage, increasing customer satisfaction, and enhancing operational performance (El
Houry and Dogan, 2015). Organisations are also being forced by economic uncertainty to
effectively manage the expenditure on IT resources while optimising IT performance
(Luftman and Ben-Zvi, 2011). However, in order to have a performance impact, the
technology must be aligned with the task it supports (Lu and Yang, 2014). Significant efforts
have been made by business and IT leaders, consultants and scientists to achieve this
alignment between business and IT since the 1970s (Luftman et al., 1993, Luftman and Brier,
1999). However, obtaining mature business-aligned IT in organisations proves to be
difficult, complex, challenging and sometimes chaotic (Plazaola et al., 2006, Coertze and
Von Solms, 2014, Rondinelli et al., 2001, Coltman et al., 2015, Schlosser et al., 2015, De
Haes and Van Grembergen, 2015). This business and IT alignment issue remains an open

challenge for the Information Systems (1S) community (Schlosser et al., 2015).

Several factors have been mentioned in the IT alignment literature which contribute to the
increasing complexity of business and IT alignment. They include the rapid changes in
business and IT environments (Ullah and Lai, 2013), the lack of top management awareness
of IT and its significant role in organisations (Tarafdar and Ragu-Nathan, 2015, Weiss and
Anderson, 2004), the isolation in strategic and Information Systems (1S) planning (Tarafdar
and Ragu-Nathan, 2015, Luftman et al., 1999), the impact of social perspectives of
stakeholders on the business value of IT (Sun et al., 2014), the weak authority of IT
departments, and, finally, the political, technical and financial constrains that hinder the

implementation and use of advanced technologies (Tarafdar and Ragu-Nathan, 2015).

2



Effective utilisation of IT resources in an organisation’s setting then becomes a concern to
business and IT executives when establishing the alignment process between business
operations and supporting IT resources. Once established, the evaluation of this alignment
is a further concern as its maturity level needs to be continuously monitored and correct

decisions for enhancement need to be made once misalignment is detected.

Research Motivation

This research is motivated by two key factors. First, the existing theoretical and
methodological challenges in evaluating business and IT alignment at the operational level
of organisations, and, second, the researcher’s observation of IT challenges that face an IT
centre in a higher education institution through the working experience. These factors are

discussed in detail below.

First motivation factor

Business and IT alignment is an important research topic (Henderson and Venkatraman,
1993, Queiroz et al., 2012, Karpovsky and Galliers, 2015) that has been critically studied in
this research from strategic and operational perspectives to gain a holistic understanding of
the nature of this alignment in organisations. Gaps in evaluating this alignment at the
operational level of organisations have then been identified based on extant theories and
methodologies that are relevant to the analysis of business and IT alignment. The major
issues that have been identified from existing research, which motivated this research to be

carried out, are discussed as theoretical and methodological challenges in the following list.

First, the focus of existing business and IT alignment research is largely placed on the
strategic level of the alignment with less attention given to the operational level (Ullah and
Lai, 2013). Consequently, more research is found to discuss the assessment of this alignment
at the strategic level to reflect on its value (Tallon and Pinsonneault, 2011, Chen et al., 2008),
while also little emphasis is placed on its assessment at the operational level (Silvius et al.,
2009). This can be also perceived from the continuous call for functional fit research between
business and IT structures, which can be described as the business and IT alignment at the
operational level (Maes et al., 2000, Silvius et al., 2009, Wagner and Weitzel, 2006). The
importance of the operational level of an organisation arises from its direct impact on the
organisation’s overall performance, since organisations’ strategies and IT activities are all

performed at this level (Schlosser et al., 2015).

The assessment of business and IT alignment at the strategic level is only capable to reflect

on the state or the performance of planned business and IT strategies at the organisation (Oh
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and Pinsonneault, 2007), which is not sufficient to reflect on the operational performance
that has a direct impact on customers’ needs and satisfaction (Luftman et al., 2009). This
research then addresses the assessment of business and IT alignment at the operational level.
However, linking the strategic level of an organisation with the operational through strategic
concepts is found appropriate for guiding the alignment assessment at the operational level
to be focused on critical business and IT activities that are of current and future importance
to the organisation. This then leads this research to adopt Key Performance Indicators (KPIs)
as a strategic concept to map business goals with critical business operations to guide the

alignment assessment at the operational level (Bauer, 2004).

Second, existing approaches to evaluate business and IT alignment at the operational level
pay more attention to objective technical and economic factors to determine the value of
alignment while dismissing subjective social factors. According to Reich and Benbasat
(2000) and Ullah and Lai (2013), the social dimension of the alignment is not sufficiently
acknowledged by IT researchers. Therefore, assessing only tangible factors from the
economic perspective while dismissing intangible ones limits the determinant factors for the
assessment to be only financially driven (Ryan and Harrison, 2000). Social factors, which
take into account stakeholders’ behaviour and perceptions towards the use of IT, have been
recently considered to measure the business value of IT (Jambari, 2014, Liu et al., 2011,
Hamidou Dia, 2010). Silvius et al. (2009) point out that there is a need to consider these
social aspects and their impact on the value of business and IT alignment. Liu et al. (2011)
also argue that although organisations admit the significant impact of cultural and social
values in aligning business with IT, there is a scarcity of scientific methods that capture these
values in the alignment assessment. This leads this research to take into account
stakeholders’ perceptions toward business and IT services as an intangible factor that is to
be balanced with other tangible ones as determinant factors for the alignment assessment.
Thus, principles and concepts from Socio-Technical Systems (STS), Organisational
Semiotics (OS) and Stakeholder Theory are adopted to represent and address these social

aspects from human actors.

Third, the main challenge in assessing the value of business and IT alignment at the
operational level is the dearth of comprehensive practical tools that are capable of
simultaneously analysing business and IT from both technical and social perspectives to
determine the value of alignment. The recent evaluation method developed by Sun et al.
(2014), however, has addressed this issue by considering a number of technical and social

aspects as influencing factors on the value of business and IT alignment. However, its heavy
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reliance on social aspects to derive the value of business services may not lead to confidence
in the overall assessment outcomes, since these outcomes are heavily based on subjective
views derived from stakeholders. This research then embraces this comprehensive approach
but with more balance among the set of tangible and intangible factors from both business
and IT domains as determinant factors to derive the value of business and IT alignment at
the operational level. According to Preston (2014), a new approach for defining and
evaluating the alignment between business and IT is still needed and the focus should not be
placed on internal performance indicators that often lack practicality, but rather on
measurable objectives such as customer satisfaction and business value. Besides other
technical and financial dimensions, customers’ satisfaction with the value of business and
IT services is considered in this research as a social dimension that influences the value of

business and IT alignment.

The constant changing state of business and IT at the operational level of an organisation
(Evans, 2004) represents another major challenge for the development of an alignment
assessment tool for assessing unstable business and IT alignment. This research then
considers a Service Orientation approach to view and represent business and IT aspects at
this level, which provides agility and flexibility that simplify the complex business and IT
landscape in the organisation (Khoshnevis et al., 2009). Establishing the alignment of
business and IT through the lens of Service-Oriented Architecture (SOA) supports
sustainability in the business structure, which subsequently facilitates high-quality services
to be provisioned to customers, and profitability to be maintained for the organisation (Zhao
et al., 2008). Following this consideration of a service orientated approach to structure and
represent business operations and IT resources as services, principles from Task Technology
Fit (TTF) are adopted to establish the alignment or fit between these services while taking
into account the impact of social perspectives of stakeholders (Goodhue, 2006). To assess
the degree of this fit, concepts from Social Exchange Theory (SET) are adopted to integrate
quantitative values derived from tangible factors with qualitative values derived from

intangible factors to provide a holistic value of the business and IT alignment.

Finally, Higher Education Institutions (HEIs), being either private or public organisations
(Nordin and Kasbon, 2013), have received the least business and IT alignment research
compared to many other public and private organisations across different sectors. For
instance, the banking sector is investigated by Broadbent and Weill (1993) to measure the
strategic alignment between business and IT. The health sector is also studied by Yetton and

Johnston (2001) who found conflicting priorities and challenging budgetary pressures to be
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the major challenging issues that are experienced by many health information systems. In
addition, the automobile sector is studied by Ullah and Lai (2011) in an attempt to align
business with IT to generate system requirements by modelling business processes.
However, the higher education sector has not been given any appropriate attention in the IT
alignment research (Ullah and Lai, 2013). Karpovsky and Galliers (2015) review different
sectors that were covered by IT alignment cases including manufacturing, banking,
healthcare, finance, insurance, wholesale and many others, and found that the education

sector has the least attention in the IT alignment literature.

Luftman and Kempaiah (2007) found in their study of 197 organisations that the maturity
level of business and IT alignment in the education sector is the lowest compared with many
other industry sectors such as health, transportation and insurance. Achieving mature
business and IT alignment in this sector is considered a complex task due to its idiosyncratic
nature (Pirani and Salaway, 2004). However, this sector performs under enormous pressure
to reduce costs and improve outcomes similar to many other industry sectors (Sheets and
Crawford, 2012). Being financially efficient and able to improve outcomes can be attained
by IT capabilities if they are properly harnessed to do so. This research then sheds some light
on business and IT alignment in this sector through the application of the developed business
and IT alignment assessment method in a higher education institution, which provides more
understanding about alignment complexity in this sector.

Second motivation factor

Whilst working at an IT centre for a higher education institution for nearly two years, the
researcher observed continuous complaints from students about provided IT services. This
then raised the question of the applicability of existing IT resources to support students’
academic and management needs at the institution. It also raised another question of the
quality of the business services independently from the IT support. These questions can then
be addressed through a business and IT alignment assessment to determine whether 1T
resources invested in by the institution fit well to support related business services, and
whether or not these business services are of sufficient quality to realise the business value
of IT. Although this factor has also motivated this research, careful consideration in the
development of the alignment assessment method has been given to common business and

IT issues across different business sectors.

In view of these motivations, the research problem that this thesis addresses is the lack of an
integrated method that facilitates the assessment of business and IT alignment at the



operational level of an organisation, while considering both tangible and intangible factors
that influence this level of alignment. The scope of the research is then confined to devise a
method for evaluating business and IT alignment at the operational level of an organisation
from tangible and intangible perspectives. This work will then contribute to the field of
business and IT alignment by a service driven approach that comprises a set of business
analysis tools, which will guide the business and IT alignment assessment from a strategic
level, profile business and IT services, analyse the capability of these services, assess their
level of alignment and provide recommendations to enhance these services with respect to
improving business performance to better meet customers’ needs and increase their level of

satisfaction.

1.2 Research Questions

A set of research questions has been defined based on the identified challenges, with these
questions guiding efforts towards finding proper solutions and shaping the focus of the
research. The research questions are as follows:

1. What are influential factors which affect alignment of business and IT at an

operational level in organisations?

2. What is a suitable methodology for facilitating an evaluation of business and IT

alignment?

3. What are the recommendations derived from the evaluation process that feed back to

business improvements?

1.3 Research Aim and Objectives

This research aims to develop the Business and IT Alignment Assessment Method (B-
ITAAM) as a methodological approach for evaluating business and IT alignment at the
operational level of an organisation. B-ITAAM comprises a set of business analysis
techniques that are not only capable of guiding and facilitating alignment assessment at the
operational level, but also capable of providing recommendations by which business
performance can be enhanced to better meet customers’ needs and expectations. The

following objectives are defined to achieve the research aim:

e To understand the issues that are involved in business and IT domains within an

organisation.

e To study service driven approaches and define the characteristics of business and IT
7



elements at the operational level of an organisation.

e To examine theoretical foundations that support the analysis and evaluation of

business and IT alignment at an operational level.

e To explore best practices in business and IT alignment assessment and determine the

main challenges associated with them.

e To define a set of tangible and intangible factors that influence the value of business

and IT alignment at the operational level.
e To establish aresearch framework to guide the development of the assessment method.

e To develop a service driven method with a set of techniques for facilitating an

evaluation of business-aligned IT at the operational level of organisations.

e To design a set of recommendations, as a result of the evaluation for improving

business performance.

e Toexperiment and validate the methodology in a chosen case study based on a selected

data source.

e To critically evaluate the research approach and the developed solution in terms of its
feasibility, usability and usefulness to identify limitations and propose future work.

1.4 Thesis Structure

The remainder of the thesis is organised as shown in Figure 1.1. A list of abbreviations is
presented in (Appendix A) to facilitate quick access to the acronyms used throughout this

research.
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Figure 1.1: The structure of the thesis

Chapter 2 investigates the context of this research through elaborate discussion of the
business and IT domains in an organisation setting with particular emphasis on the
relationship between these two domains from an alignment point of view. Tangible and
intangible factors that are found to affect this alignment at the operational level are then
highlighted through discussion of business and IT from a Socio-Technical Systems
perspective. Then, principles and methods from Organisational Semiotics theory are
introduced to articulate social aspects from stakeholders as influencing factors on the value
of business and IT in an organisation. This then leads to the introduction of stakeholder
theory to understand different types of stakeholders and their level of varying influences on

the value of business and IT alignment in an organisation.

Chapter 3 builds on the discussion of business and IT alignment in Chapter 2 by introducing
theoretical and methodological principles that illustrate how this alignment can be
theoretically analysed and how it can be methodologically assessed. Based on this, principles
from Service-Oriented Architecture (SOA) and Enterprise Architecture (EA) are found
suitable to structure and represent business and IT as services, which facilitates the analysis
of their alignment. Principles and concepts from Task Technology Fit (TTF) and Social
Exchange Theory (SET) are also found suitable for establishing and assessing the alignment

9



between business and IT while taking social aspects into account. This chapter also
introduces multiple theoretical and practical approaches that have considered the role of
stakeholders in establishing and assessing alignment between business and IT at the
operational level. Following extensive discussion on theoretical and methodological
foundations in this chapter, it concludes with a critical evaluation of chosen principles and
techniques to underpin the development of the proposed approach for assessing business and
IT alignment at the operational level.

Chapter 4 reviews research methodology approaches and techniques that are applicable to
information systems research. Among different research paradigms, Design Science
Research (DSR) is found suitable for the problem-solving nature of this research. This leads
to the adoption of a mixed methodology approach to guide the selection of appropriate data
collection and analysis techniques for the case study that is carried out as an inquiry method.
Following the principles of DSR, the research activities that are undertaken in this research
are defined and introduced in this chapter. The chapter concludes with a description of the

data source and the approach to be taken to validate and evaluate the developed method.

Chapter 5 introduces B-ITAAM as a methodological solution to facilitate the evaluation of
business and IT alignment at the operational level of an organisation. B-ITAAM defines a
set of fourteen business analysis techniques, grouped into four analysis stages to guide a
comprehensive practical analysis and assessment of business and IT alignment driven by
business goals. B-ITAAM is capable of linking the strategic level of an organisation with
the operational level so that the alignment assessment process can focus on critical business
and IT services. B-ITAAM is also capable of profiling business and IT services, analysing
the capability of these services based on a defined set of factors, integrating the outcomes of
the analysis of these factors to generate an alignment value, and providing recommendations

by which business performance can be enhanced to better meet customers’ needs.

Chapter 6 applies B-ITAAM in a real-world case study, reflecting on the four stages of
analysis defined in Chapter 5. This is to experiment the effectiveness of B-ITAAM as a
methodological solution to assist for evaluating business and IT alignment at the operational
level of an organisation. B-ITAAM is applied in a higher education institution, which is
suitable due to its large number of offered academic and management services and also its
heavy involvement of variety of stakeholders who can influence its operational performance.
The outcomes of the application of B-ITAAM provide facts that are shared with the
institution’s board of management to enhance operational performance such that it meets
students’ requirements and increases their satisfaction levels.

10



Chapter 7 critically evaluates B-ITAAM. Initially, B-ITAAM is evaluated through a case
study to determine its viability as an effective business and IT alignment assessment method.
In this chapter, however, it is evaluated in terms of its feasibility, usability and usefulness by
nine experts from a higher education institution. The chapter then presents a set of
contributions that this research has made to the theory and practice of business and IT

alignment. It concludes with a discussion of a set of identified research limitations.

Chapter 8 concludes the research by highlighting its main activities and findings. It also

provides suggestions for further research to extend and enhance the capability of B-ITAAM.

11



Chapter 2
Business and IT Alignment and its
Influencing Factors

Business and IT are described in this chapter as two important elements of an organisation.
The alignment between these two elements is simply described as the relationship between
them. Given that an organisation can be divided into strategic and operational levels, the
alignment must be represented at both levels in order for the organisation to enhance
operational performance, reduce IT costs and improve agility towards changes. However,
the rapid changes in business and IT environments and the involvement of multiple technical
and social aspects within the business and IT domains create further complexity with regards
to achieving this alignment. This chapter describes the landscape of business and IT domains
in an organisation and focuses on reviewing the alignment between them at both strategic
and operational levels. The relationship between these two domains is also discussed from a
Socio-Technical perspective, representing multiple technical and social aspects that have
impact on the value of business and IT in organisations.

2.1 The Landscape of Business and IT in Organisations

A modern organisation can be seen as a complex information system that comprises business
and IT elements at both strategic and operational levels, while being influenced by its
surrounding environment to achieve its objectives (see Figure 2.1). The strategic level
represents business and IT strategies to achieve organisational goals, while the realisation of
these goals is described at the operational level (hereafter is referred to as “organisational
operation”). Both business and IT are influenced by the surrounding environment including
stakeholders and new advancements in business and IT environments. For instance, the
business paradigm has been influenced by the adoption of service-orientation approach

following its application and advancements in the IT domain.

As illustrated in Figure 2.1, the major elements that are involved at each level of an
organisation are the business and IT elements, which are driven by the organisation’s goals.
While business elements describe the organisation’s niche in the market, IT elements have
been transformed from being only back-office support to being integrated with the business
elements in order to add significant value to the organisation (Mitra et al., 2011). Managing

and structuring information within these major elements is complex due to the existence of
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a variety of information to be articulated. It is even more complicated due to the dynamic

environment that shapes the organisation.

Organisation goal

Strategic level
Business IT
— strategy strategy —

Environment - . Environment
influence Operational level influence
. -

Business IT
operation resource

Figure 2.1: An illustration of the business and IT domains in an organisation (adapted from
Henderson and Venkatraman, 1993)

Various types of information describing the business elements have contributed to the
increased volume of information in the organisation. This information can be classified as
explicit or implicit information (Jambari, 2014). Explicit information refers to tangible
elements such as the mission, vision, strategies, governance, financial performance,
technical quality, etc., which are formally represented and documented. The vision and
mission statements of an organisation represent its character uniqueness (Campbell and
Tawadey, 2016). According to the leadership theory, the vision statement sets the direction
towards a desirable and realistic future state for the organisation (Bennis and Nanus, 1985).
In other words, it answers the question “What do we want to become?” (Fred and Forest,
2015), while the mission statement is defined as a timeless statement that answers the

questions of “What is our business, and what should it be?” (Campbell and Yeung, 1991).

Successful organisations that have been able to link their business operations to an
overarching vision have shown more success in terms of financial performance, growth and
visibility (Hogan, 1997). The mission and vision statements are tend to be used
synonymously and interchangeably, although both statements are distinct (DuFour and
DuFour, 2012). Strategic objectives and Critical Success Factors (CSFs) can then be drawn
from the vision and mission statements of an organisation, which are defined in competitive
terms and highlight the areas of focus (Campbell and Yeung, 1991, Quesada and Gazo,
2007). Subsequently, strategies and goals can be developed by an organisation to achieve
these overarching objectives that are critical to the organisation (Marr, 2010). The difference

between strategic objectives and strategies is that the former are large long-term goals while
13



the latter are small detailed steps for achieving the former.

Implicit information, on the other hand, refers to intangible aspects that are informally
represented, such as the perceptions of human actors towards the business offerings in the
organisation and working behaviour (Walsh, 2014). The focus on the social perspective of
the business has emphasised the importance of articulating the intangible values that have
significant impact on business performance (Bei and Chiao, 2006). The effectiveness of the
organisation’s performance will be supported once various information of a business element
is holistically composed from both strategic and operational levels, which highlights the

importance of information management within an organisation.

Similarly, information related to an IT element comes in different types which needs to be
articulated to describe the capability of an IT element for supporting business needs. The
technical aspects of an IT element represent one type of this information. Technical
capabilities are required to perform the automation requirements by the business to function
properly (Olivier, 2009). These technical aspects of an IT element represent a significant
measure for determining the quality of the performance of IT as being enabler to the business
operation (Oh and Pinsonneault, 2007). Moreover, the quality of an adopted IT element can
be realised through measuring the acceptance and the level of satisfaction of associated users
who use IT in the business (Jan and Contreras, 2011). This as another type of information is
intangible, which reflects the social dimension that impacts the performance and quality of
IT. Integrating tangible technical and intangible social information represents the variety of

information that can be elicited to describe IT elements within an organisation.

It is crucial to articulate multiple types of information related to business and IT elements in
order to thoroughly address their impacts on the organisational operations. Humanistic
factors that include, for instance, emotions and feelings of stakeholders are some examples
of information articulated from social aspects, which has significant impact on the formal
and informal business activities in the organisation (Reich and Benbasat, 2000). Formal
business activities represent the business that has been officially defined and documented in
the organisation’s business portfolio, while informal business activities refer to business that
falls outside the formal business scope but still follows the working norms of the

organisation and improves the quality of the formal business (Mullins, 2007).

The value of the operational performance of an organisation is a business-related information
that organisations constantly monitor in order to realise whether or not business operations
and activities are being performed according to business strategies and goals. Key

Performance Indicators (KPIs) are discussed next as a key concept for linking the strategic
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level with the operational level so as to measure the operational performance of an

organisation and guide the business and IT alignment assessment.

2.1.1 Key Performance Indicators to Measure Operational Performance

Key Performance Indicators (KPIs) are indicators that are driven from the vision, mission
and strategies of an organisation to measure operational performance (Wetzstein et al.,
2009b). As a strategic management tool, KPIs are suitable for linking the strategic level of
an organisation with the operational level in order to provide feedback on operational
performance and guide the alignment evaluation process. This is to ensure that efforts spent
on measuring the alignment of business and IT elements are focused on areas that have high
levels of criticality to the organisation. According to Parmenter (2015, p.7), KPIs “focus on
the aspects of organisational performance that are the most critical for the current and
future success of the organisation”. KPIs then act as business operational performance
metrics (Sabharwal and Wali, 2013). In this case, KPIs are mapped onto business operations
to reflect on how well these operations are being performed in relation to the organisation’s
objectives. The progress of business and IT alignment and the operational performance of

the organisation can then be tracked and accountability can be established (Bauer, 2004).

The wide adoption of a service-oriented approach by the industry requires defined services
to be monitored through sets of KPIs (Wetzstein et al., 2012). This is to ensure that these
services are being effective and meet certain business goals. According to Wetzstein et al.
(2009b), KPIs can be influenced by a number of performance metrics. A metric is a standard
of measurement that allows us to measure aspects and behaviours of interest. It is unlikely
that a single metric can tell the whole story about operational performance and multiple
metrics are usually needed from different perspectives (Mateski et al., 2012). Wetzstein et
al. (2009a) explain that performance metrics are on a different level of granularity than KPIs.
While a KPI can measure the success of a business service as a whole, a performance metric
can only capture a single feature of the service. This is why multiple subjective and objective
metrics, encompassing technical and non-technical, should be considered by an organisation

as factors that influence and contribute to the violation of KPIs desired values.

Demonstrating various information involved in business and IT domains in an organisation
is supported by Socio-Technical Systems (STS) theory, which is underpinned as the

theoretical framework to reflect this information.
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2.2 Business and IT Perceived from Socio-Technical Viewpoint

An organisation can be described as a ‘‘complex socio-technical system that comprises
interdependent resources of people, information, and technology that must interact with
each other and their environment in support of a common mission’’ (Giachetti, 2016, p.4).
Socio-Technical Systems (STS) theory highlights the complexity of the interactions between
social and technical aspects in an organisation, which impact on the functionality and
usability of technical capabilities to enable the business (Walker et al., 2008). A balanced
relationship between social and technical aspects is required to ensure effectiveness in
business and IT (Harteloh, 2003). Social aspects that are related to the business, such as
knowledge, behaviour and culture values, can support the effectiveness of business and 1T
in the organisation when properly elicited (Baxter and Sommerville, 2011). Likewise,
technical aspects that involve devices, methods and techniques need to be articulated to

enhance business performance.

The dual or joint optimisation for describing social and technical aspects related to business
and IT is identified as a main principle in STS theory. This principle highlights the
importance of having balanced relationships between social and technical aspects in an
organisation in order to determine the effectiveness of business and IT (Trist and Bamforth,
1951). A business entity in an organisation is influenced by social aspects from associated
stakeholders, as well as technical aspects from defined business processes. Similarly, an IT
entity is socially influenced by inevitable human usage and interventions and also technically
influenced by specified technical capabilities. The balance seen through the dual
optimisation principle is in the influence of the technical aspects towards social aspects and
vice versa, in both business and IT entities. Sets of concepts based on the dual optimisation
principle are adaptable to describe the social and technical aspects associated with business
and IT in an organisation (Cherns, 1976, Clegg, 2000).

These concepts are defined through the view that the performance of business and IT is in
its highest state when the interdependency between social and technical aspects is effectively
managed (Avgerou and Madon, 2004, Clegg, 2000). The interdependency relationship
indicates that social aspects described in the concepts of people and structure, and technical
aspects described in the concepts of technology and task, are dependent on each other to
justify their importance in the organisation (Bostrom and Heinen, 1977). Arrows in
Figure 2.2 illustrate various interdependency relationships between concepts that reflect the
relationship between business and IT in an organisation. The complexity in the relationship

between business and IT can be clearly represented through the multi-directional interactions
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between the concepts.

Social System Technical System
Structure }‘ ;‘ ’{ Technology

[y ¥ i/"’ L

L 4 i\\t.

People

Figure 2.2: Social and technical aspects that impact on the relationship between business and IT
(Bostrom and Heinen, 1977)

As an example of this complexity, the socio technical interaction can be established from the
technology concept, then applied by people to execute a specific task in order to support the
business structure. The variety of interdependency relationships between social and technical
concepts needs to be comprehensively defined and composed to form a holistic
representation of the business and IT. Clegg (2000) highlights the importance of establishing
dependencies between business requirements, relevant stakeholders and IT in the
organisation due to the existence of multiple tasks that are assigned to people and technology
concepts. Considerable attention in this research is given to people and their perceptions of
business and IT performances in the organisation. The perceived value of people involved
in the socio-technical system is acknowledged as a valuable requirement for describing
business and IT. However, this value can be error-prone and unreliable due to its humanistic
nature (Avgerou and Madon, 2004).

The varied information related to business and IT elements within a socio-technical
organisation can then be enhanced through the articulation of social aspects from involved
stakeholders. However, these intangible social aspects are considered to be unstable in nature
due to the constant changes in the business environment that affect stakeholder’s behaviour
(Johannessen et al., 2001). This information must then be meticulously articulated to ensure
its validity. Hence, Organisational Semiotics theory, through its principles and methods, is

adopted to facilitate social information articulation.

2.3 The Articulation of Social Aspects through Organisational
Semiotics

Social aspects involved within business and IT elements are recognised to provide valuable

information that reflects on the influence of these aspects on the value of business and IT in
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the organisation. However, complexity appears when articulating these social aspects as part
of varied information in the organisation. Social aspects in the organisation can be found in
norms that are involved in the organisational operations, which can be explicitly articulated
through the principles of Organisational Semiotics (OS). OS as a major area in the
information system discipline (Avison and Nandhakumar, 1995); is a field of study that is
based on the study of signs (Stamper et al., 2000, Clarke, 2001). It supports the analysis,
description and explanation of organisational behaviour and structure. In relation to business
and IT effectiveness, identifying business norms based on OS principles is the focus for

understanding the social, technical and organisational behaviour (Gazendam, 2004).

Liu (2001) defines norms as patterns of behavioural consistency amongst a group of people
with regards to how they should behave in a coordinated way in certain situations based on
their socially shared beliefs. To avoid ambiguity in understanding the concept of social
norms, Rimal and Lapinski (2015) highlight two other related terms that contribute to this
vagueness: laws and traditions. Laws and norms can reinforce each other. However, laws
differ from norms in that they are clearly codified proscriptions that assign violations to their
corresponding vindictive measures. On the other hand, traditions which are similar to norms
in that they are both socially negotiated, are more stable and predictable when compared
with norms. Norms therefore are not immutable and they are shaped and understood through
communication processes (Rimal and Lapinski, 2015, Acemoglu and Jackson, 2015). Liu
and Li (2014) point out that norms act as a force field governing every part of the

organisation and also the IT systems in such a way that they:

e Enable people in the organisation to communicate and coordinate through specifying

the patterns, structures and procedures of communication within the organisation.
e Govern the behaviour of people inside the organisation.

e Sustain the organisation by providing rules, standards and agreements by which

people in the organisation can act accordingly.

2.3.1 An Organisational Operation as a Complex Social System

The focus in adopting the principles defined in OS is directed towards the operational level
of an organisation. This facilitates the analysis of communications between business
operations and supporting IT resources. Liu (2000) describes the organisational operation as
a complex social system that is comprised of technical, formal and informal layers (see

Figure 2.3). In order to provide seamless support to the business, it is critical for these layers
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to be combined together (Liu and Li, 2014).

INFORMAL
A subculture where meanings are established, intentions are
understood, beliefs are formed and commitments with
responsibilities are made, altered and discharged

FORMAL
Bureaucracy where form and rule replace
meaning and intention

TECHNICAL
Machine-based system to automate part
of the formal system

Figure 2.3: The three layers that reflect the norms in an organisational operation (Liu, 2000)

Some of the organisation’s operational functions are of high regularity and thus can be
articulated as norms defined within these three layers. These functions might be initially
executed within the organisation based on practices that have been established from the
working culture (Stamper, 1985). In this sense, predominant functions from the practices can
be documented as formal rules to govern the execution of functions (Liu and Li, 2014). For
those functions that are formalised and experience high repetition, they can then be
automated by IT and in this case an IT component will be introduced. That is why an IT
component is considered to be part of the formal layer of the organisational operation (Liu,
2000).

On the other hand, the informal layer which envelopes the other two layers indicates that an
organisational operation is nothing but an informal system (Liu, 2000). This informal system
reflects the complicated social aspects that are then described as formal business rules. The
social aspects in the organisational operation, drawn from the behaviour of business and IT,
can then be articulated as norms. People within an organisation usually behave according to
certain norms that coincide with their personal values, interests, objectives, assigned tasks
and organisational goals (Stamper et al., 2000). Liu (2001) points out that it will then be
possible for individuals in an organisation to expect and predict the behaviour of others when
organisational norms are learned. This would also facilitate collaboration with others for
performing coordinated actions. Organisational operations can then be strongly influenced
by prescribed behaviour through informal social norms (Fehr and Gachter, 2000). This
strong normative influence can assist organisations to analyse business and IT domains to

allow better understanding of the currently involved aspects leading to a better future state.
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2.3.2 Types of Norms

Norms within an organisational operation boundary are described as the rules that regulate
people’s behaviour (Bicchieri and Muldoon, 2011). Each department within an organisation
may have its own set of norms to govern its activities and IT systems (Liu, 2000). However,
norms at a larger organisational scale allow different departments to work in a coordinated
manner for common purposes (Liu and Li, 2014). These norms can appear in different forms
including official documents, oral communications and also through behaviour. They can

then be spread, applied and also followed in assessing an organisational operation.

According to Liu (2000), there are two types of norms that have the capability of
coordinating and controlling activities within the working culture of an organisation. Firstly,
the formal norms, which are described as business behaviours that are represented in an
official or unofficial manner (Bicchieri and Muldoon, 2011). Rules and regulations
governing business processes are examples of officially documented norms, whereas verbal
agreement on a weekly meeting among staff in one department can be considered as an
unofficial norm. The second type is the informal norms, which have indirect impact on the
organisation’s operational behaviour. They are described as the conventions that people
follow based on their cultural background (Bicchieri and Muldoon, 2011). Wearing standard
dress at an organisational event is a common informal norm example where this behaviour
might not be precisely written in official documents but is still expected. However, such
informal norms can be beneficial to an organisation as they provide knowledge about

substantial social practices that are related to the formal norms (Stamper et al., 2000).

2.3.3 Norms Classification

Norms can be classified into different perspectives (Stamper et al., 2000). Some of these
perspectives are found to be relevant to the context of business and IT in the organisational
operation. Norms, for instance, can be classified based on the impact of their execution
towards the effectiveness of the organisational operation. In this sense, norms are further
classified as standing orders that come in the form of commands to perform actions. They
then appear in the form that someone ‘may’, ‘may not’, ‘must’, or 'must not’ do an action.
In an organisation, for example, a department manager can give such orders to business

actors to perform certain business actions.

Another relevant classification of norms that is applicable for articulating business and IT is
derived from the types of objects that the norms are applied to. Norms based on this

classification are further categorised as substantive norms, communication norms and
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control norms. Substantive norms are concerned with core business operation behaviours
and they directly influence organisational objectives. Communication norms, however,
specify the patterns and procedures of communications within an organisational operation.
Finally, the control norms, which introduce sanctions and rewards acting as a mechanism
that reinforces the actions to be applied in the organisational operation as they were initially
prescribed. Acemoglu and Jackson (2015) state that creating stable self-reinforcing patterns
of behaviour in the organisation is possible when stakeholders’ interactions are regulated
through social norms. The control norms are found appropriate for the aim of establishing

the governance in the organisational operation.

2.3.4 Norms Analysis

Norms might not have potential impact on the performance of business and IT in an
organisation if they are not properly articulated (Stamper, 1988). Thus, it is crucial to
establish the process of analysing norms in the organisational operation and representing
them as being part of various information involved within business and IT. More
specifically, those norms that are related to governance actions for business and IT

operations.

Salter and Liu (2002) provide a norm analysis method that can be utilised to capture the
details of norms in the organisational operation. As illustrated in Figure 2.4, the method
consists of four steps that have to be carried out in order to explicitly articulate the norms
from agents’ behaviour. It begins with Responsibility Analysis to determine the agents who
are responsible for each of the actions. In this step, the focus is placed on determining the
type of agent and the actions that are related to the organisational operation. The next step is
Information Identification, which is performed to specify relevant information towards
assigning detailed types of behaviour. Relevant information can facilitate decision-making
and act as a checklist that provides accurate information to the responsible agents. The
following step is Triggering the Analysis, which takes into account the temporal aspects in
the actions to specify the timeline for the proper activation of the actions. Finally, the Norm
Specification step is carried out based on collected information from previous steps to
develop a formal specification of the norm as a reference that governs the organisational

operation.
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. Responsibility Information Norm
[ Behaviour J> Analysis Identification Trigeer Analysis Spec1ﬁcat10n Noms

Determine agents and Identify relevant Specify the time for Specify the formal content
assign actions information of the action activation of the action of norms

Figure 2.4: Formulating norms in organisations, (adapted from Salter and Liu, 2002)

Norms that are specified from the analysis process are then considered as conditions by
which an organisation’s behaviour is governed. These conditions are coordinated in a
prescriptive means to determine when certain actions are to be performed (Stamper et al.,
1997). In addition, adopting a deontic operator in norms articulation helps to specify the
norm with respect to the condition that both the object and operation must comply with (Liu,
2000). The shared understanding among stakeholders about actions through a deontic
operator can then be defined as being obligatory, permitted, or forbidden (Crawford and
Ostrom, 1995). For the purpose of assessing the alignment between business and IT in an
organisational operation, articulated norms support the analysis of business processes
behaviour as well as the analysis towards proposed recommendations for IT resources. The
identification and analysis of norms within an organisational operation assist the articulation
of social aspect values and also represent how these values can influence business and IT in

the organisation.

2.3.5 Norms Realisation

Norms in the business and IT landscape at the operational level of an organisation can be
realised through a set of norm-oriented methods. The set of methods described in MEASUR
((Method of Eliciting, Analysing and Specifying Users’ Requirements (Stamper et al.,
1997)), support business systems modelling and requirements analysis for IT systems
development from a norms point of view (Liu, 2000). The flexibility in customising chosen
methods to serve the purpose of the analysis needed is an advantage of adopting MEASUR.
Therefore, and for the purpose of articulating the requirements from social perspectives in
the organisational operation, Norm Analysis Method (NAM) and the Valuation Framing
method are suitable for addressing varied information embedded in the business and IT in
the organisation’s operational landscape. They then support holistic understanding of

different aspects that are involved in the organisational operation.

NAM provides a mechanism by which conditions and constraints in business and IT

behaviour can be specified. In the context of the organisational operation, norms specify the
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knowledge of the business operation in a form of <condition>, and this condition is applied
in a <state> to the relevant stakeholder(s) <agent>, who is affected or being responsible
through <deontic operator>, to perform the <action> required. This norm specification is
illustrated in the following form (Liu, 2000).

Whenever <condition>

If <state>

Then <agent>

Is <deontic operator>

To <action>
Figure 2.5 illustrates an example of a norm construct in the context of establishing business
and IT alignment analysis, which is triggered by an IT rationalisation process and supported
by a state of poor perceptions of an IT application. Such a norm provides knowledge that
assists organisations ensuring effective utilisation of business processes and IT resources

that best fit the working culture.

Whenever <condition> IT rationalisation occurs

If <state> The stakeholders’ perceived value of an IT
application is low

Then <agent> Consultant

Is <deontic operator> Obliged

To <action> Establish business-aligned IT analysis

Figure 2.5: An example of a business norm

On the other hand, the adoption of the VValuation Framing method is justified by its focus on
the social aspects of stakeholders that influence the value of business and IT in the
organisation (Liu et al., 2011). Determining the values of business operations and IT
resources from a social perspective can then be guided by a set of cultural aspects defined
by Hall (1959) (see Figure 2.6). These aspects illustrate how stakeholders may perceive
social value towards changes that results from the implementation of IT systems in the
organisation. The Valuation Framing will then act as a medium by which stakeholders can
express their perceptions towards the value of business services and IT systems guided by

social norms.

Social aspects Stakeholder Stakeholder Stakeholder Stakeholder
A B N

Subsistence
Classification
Territoriality
Temporality
Learning
Play
Protection
Exploitation
Association
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| Interaction | |
Figure 2.6: Hall's social norms that guide the assessment of stakeholders' perceptions towards
business and IT

The ten cultural aspects are described by Qin et al. (2010) and Sun et al. (2014) as follows:
1) Subsistence: business survivability, e.g. the impact of the IT system on job security.

2) Classification: differentiation between people by age, sex or qualifications, e.g.

whether the system is beneficial to all or certain groups.

3) Territoriality: accessibility; availability over space, e.g. whether the system may
lead to a loss of control or authority.

4) Temporality: availability over time, e.g. issues that affect the system due to

interaction and delayed time differences.

5) Learning: less abstract for using; easy or difficult to learn, e.g. the level of skills

required to learn new functionalities in the system is reduced over time.

6) Play: happiness and fulfilment, e.g. whether the job becomes more exciting to do or

boring as a result of using the system.

7) Protection: rights and fairness; data protection, e.g. access to the system is granted
only to authorised people and data confidentiality is maintained.

8) Exploitation: appropriate use of material; no conflicts between individuals and an
organisation, e.g. an introduction of a new system may lead to a conflict between the

organisation and individuals who may need to work for longer hours.

9) Association: grouping and alliances, e.g. whether or not the system promotes

relationships between stakeholders.

10) Interaction: communications and interrelations, e.g. whether or not the system

promotes collaboration between stakeholders in the workplace.

The perception of each stakeholder in relation to the social norms listed in Figure 2.6 can
then be assessed against business operations and IT systems as gains or losses (Liu et al.,
2011). Gains represent the most positive value, whereas losses represent the opposite.
Valuation framing is typically applied after stakeholder identification (Qin et al., 2010),

which is discussed in more detail in the next section.
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2.4 Stakeholders’ Influence on Business Operations and IT
Resources

In analysing the effectiveness of business operations and IT resources in an organisational
operation, it is essential to articulate the social values of involved stakeholders. Stakeholders
are defined as individuals or groups who can affect or be affected by the achieved business
objectives of an organisation (Freeman, 2010). There is a general agreement among
stakeholder theorists such as Jawahar and McLaughlin (2001), Friedman and Miles (2006)
and Mitchell et al. (1997) that identifying stakeholders, their relative degree of importance,
and ways of managing them are essential to the organisation process. A recent study on
stakeholder theory has also pointed out the importance of not only identifying relevant
stakeholders and acknowledging their needs, but also on having them involved in the
decision-making process (Waligo et al., 2014). The failure to identify relevant stakeholders
may lead to neglecting some of the key stakeholders’ viewpoints, which could subsequently
result in a lack of legitimation and also in other organisational problems (Alexander, 2006,
Schwerdtner et al., 2015).

Particular attention in this research has been paid to groups of stakeholders who are involved
at the operational level of an organisation due to their ability to provide viewpoints on the
performance of business operations and supporting IT resources based on their experiences
(Teo and Ang, 2001). The involvement and participation of stakeholders at the operational
level reflect their social aspects by which different views on business operations and
supporting IT resources can be generated (McLoughlin and Harris, 1997). These various
views should be structured and recognised as valuable information that reflects on the social
interactions of multiple stakeholders in the organisational operation (Rasmussen, 2000).
Enhanced decisions for improving business operations and IT resources at the operational
level can then result from analysing these viewpoints as critical inputs from stakeholders.
Therefore, it is relevant in this research to discuss stakeholder theory and pay more attention
to different categories of stakeholders, specifying their roles as an important source of

information that influences business and IT value in an organisation.

2.4.1 Categorisation of Stakeholders

The necessity for identification and categorisation of stakeholders has emerged to enable
organisations to focus on their most influential individuals or groups (Paloviita and Luoma-
aho, 2010, Preble, 2005). Mitchell et al. (1997) develop a theory of stakeholder classification
that offers distinction between different groups of stakeholders. Stakeholders are categorised
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accordingly based on three attributes that include power, legitimacy and urgency, as shown

in Figure 2.7.

Power .
Legitimacy

1
Dormant
Stakeholder

4
Dominant
Stakeholder

2
Discretionary
Stakeholder

5
Dangerous \ Stak
Stakeholder

_~ Dependent
Stakeholder

3
Demanding
Stakeholder

8
Non-stakeholder

Urgency

Figure 2.7: Stakeholders' classification and their influence in the organisation (Mitchell et al.,
1997) - the original is not coloured

Agle et al. (1999) summarise these attributes in an empirical study as follows. Power refers
to the ability of stakeholders to affect the behaviour of the organisation either by having a
legitimate claim or not. Legitimacy is described as having a demand on the organisation,
based on moral rights, legal or contractual obligations, or by interests caused by the
organisation’s actions. Finally, urgency is described as the degree to which stakeholders’

claims require instant actions.

Seven distinguishable stakeholder categories are specified by Mitchell et al. (1997) based on
whether one, two or all three of the attributes are applied in the relationship between the
stakeholder and the organisation. Stakeholders with only one attribute are called latent
stakeholders and they are represented in green. This group of stakeholders might not be
recognised by an organisation and organisations may do nothing about them. Those in
orange, with two attributes, are called expectant stakeholders and organisations usually
expect something from them and see them as being active rather than passive. The definitive
stakeholders in red have all the three attributes and organisations give the highest priority to

them (Paloviita and Luoma-aho, 2010).

The categorisation of stakeholders in an organisation illustrates how different stakeholders
may differently influence the value of business and IT. For instance, stakeholders who fall
into the definitive stakeholders category can have the most influencing power in the

organisation. They have the power and the legitimacy, supported by a strong urgency.
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Therefore, the level of criticality of such stakeholders in evaluating the relationship between

business operations and supporting IT resources is high.

Stakeholders can also be categorised based on their roles in the business and IT domain
context. Liu et al. (2006) define a set of roles in a stakeholder identification taxonomy that
represents a focal unit or domain that is being influenced by multiple stakeholders’ roles (see

Figure 2.8).

Bystander

Governing body

Facilitator

Provider

Actor
Domain
Context

Figure 2.8: Stakeholder identification taxonomy (Liu et al., 2006)

As depicted in Figure 2.8, the closer the role to the domain context, the higher the degree of
stakeholder authority or influence on the domain context. The roles are further explained as

follows:

Actor: the closest role to the domain context where the stakeholder in this role is directly

involved in the delivery of the domain offerings.
Client: the recipient or beneficiary of the outcomes of the domain.

Provider: the role where a stakeholder creates conditions and obligations that affect the

outcomes of the domain.

Facilitator: the stakeholder in this role is responsible for ensuring continuity, resolving
conflicts and directing the business or IT domains towards achieving

organisational goals.

Governing body: stakeholder in this role sets the rules to govern the domain in order to

ensure that it is on-track.
Bystander: bystanders have a participative role in shaping both formal and informal
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norms. However, they do not have critical interest nor concerns regarding the

domain.

Taking into account that an organisation is not performing in isolation from its business
ecosystem, another stakeholder identification framework is presented which is developed by
Freeman et al. (2007). As shown in Figure 2.9, this framework is formed by taking into
consideration individuals and groups who can directly or indirectly affect the organisational
operation. Stakeholders are classified in this framework into two main categories: primary
stakeholders, who are represented in the inner circle, and secondary stakeholders, who are
represented in the outer one. The former defines most businesses and therefore special
attention has to be paid to them by the organisation since failing to do so may severely impact
the organisation’s survival or performance. The latter consists of a set of groups who can

influence the relationship of the organisation with its primary stakeholders.

Government

Communities Customers

_\ Financiers Employees

Special-
interest groups

Consumer
advocate
groups

Primary stakeholders Secondary stakeholders

Figure 2.9: Stakeholder framework illustrating primary and secondary groups of stakeholders
(Freeman et al., 2007, p. 7)

The discussion of multiple stakeholder categories and roles in this section is aimed at
understanding different groups of stakeholders who can influence or be influenced by the
performance of business operations and supporting IT resources within an organisational
operation. However, since the proposed business and IT alignment assessment method in
this research is applied in a higher education institution, stakeholders in this sector are
discussed and identified.
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2.4.2 Stakeholders in Higher Education Institutions

Higher education is described as education that is achieved after graduation from high
school, usually in universities (Hobeanu, 2010). The reliance on information technologies in
universities in recent years has increased with more expansion of the role of IT in supporting
teaching and learning activities (Price et al., 2007, Richardson, 2005, Deniz, 2014). The
rapid technology advancements associated with the internet, social networks and mobile
computing have become crucial to boosting and promoting education (Lazinica and Calafate,
2009). This brings the need for universities to heavily invest in new advanced technologies
to boost their teaching and learning processes (David and Abreu, 2014). However, these
technologies have to be properly aligned with the university stakeholders’ needs in order to
add value to the academic and management activities that are performed in such institutions.

Mainardes et al. (2010) state that it is important to identify the stakeholders who are involved
in higher education institutions to determine their needs and find the means to address and
meet them. Several studies have attempted to set out a framework to identify different groups
of stakeholders in higher education institutions. Table 2.1 presents sets of individuals and

groups of higher education institutions’ stakeholders identified during the last three decades.

Table 2.1: A list of higher education institutions’ stakeholders identified during the last three
decades
Higher education institution stakeholders Source
Regulatory agencies, suppliers of funding, actors including the mediaand  Smith and Cavusgil (1984)
other public relations professionals to convey the university message
whether to employers, students or students’ parents.

Students, employees, teaching staff, government, families. Owlia and Aspinwall (1996)
Government, parents and family, local community, local authorities, Rowley (1997)

students, institutional management team, society, current and future

employees.

Students, families, employees and societies. Franz (1998)

The government, students, employees, professional associations, the Macfarlane and Lomas
academic community and society in general. (1999)

Former students, both graduate and postgraduate students, recruiters, Costin (2001)

executives, university management bodies, accreditation agencies.
Quality agencies, individual academics, students, employees, government, ~ Watty (2003)
and the country and society in general.

Students, academic staff, employees, professional associations, former Blazey et al. (2008)
students.

Other universities, research centres, companies, financial bodies, and Nishimura and Okamuro
incubators. (2008)

Government, students and parents, benefactors and sponsors, collaborators  (Hazelkorn (2011),

and partners, current and future academic, and employees. Hazelkorn (2015))

Although these studies have identified a variety of individuals and groups of stakeholders
who may benefit from or influence higher education institution performance, other key
stakeholders have not been mentioned. There were also no efforts have been made in these

studies to distinguish public from clients’ stakeholders involved in higher education. These
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limitations have been addressed by the work of Burrows (1999) in a comprehensive study
that aims to identify and classify all possible stakeholders of higher education institutions.
Table 2.2 is adapted from Burrows, showing that stakeholders of higher education
institutions are diverse in nature. Different individuals and groups of stakeholders have either
high or low levels of influence on the institutions’ performances and therefore the degree of
their importance varies from one to another. Lam and Pang (2003) point out that boards of
management in higher education institutions are responsible for not only identifying who the
stakeholders are, but also for determining their needs and recognising their relative

importance.

Table 2.2: Higher education institutions’ stakeholders (adapted from Burrows, 1999)
Stakeholder category Individuals and groups
Governmental entitiesand ~ Government, sponsors, assistant organisers, management boards, and
bodies boards of directors.

Clients Students, students’ parents, service partners, employers, social financial
bodies, employment agents.

Management Presidents, vice presidents, directors.

Employers Academic staff, administrative personnel, support employees.

Contributors/ Donors Parents, friends, former students, employees, directors, industries,
foundations and research boards.

Suppliers High school institutions, other high educational institutions, former
students, food providers, service suppliers, utilities, insurance companies.

Communities Social services agencies, interested groups, neighbouring, school systems,
chambers of commerce.

Competitors Direct: both public and private higher education institutions.

Potential: new alliances, distance higher education institutions.
Substitutes: company training programs.

Financial intermediaries Fund managers, banks, analysts.

Government regulators The ministry of education, government financing agencies, research
panels, support entities, research support bodies, social security, fiscal
authorities, and patent offices.

Non-governmental Accreditations bodies, foundations, religious sponsors, professional

regulators associations.

Alliances and partnerships  Co-financiers of teaching and research services, alliances and consortia.

In a case study conducted by Mainardes et al. (2013), they specify students, academic staff
and employees to be the main stakeholders of higher education institutions. Among these
three groups of stakeholders, Seeman and O'Hara (2006), Jongbloed et al. (2008) and
Nicolescu (2009) believe that students are the core stakeholder group in higher education
institutions. When students are satisfied with the university’s offerings, they may not only
recommend the institution to other potential students but may also return for further studies
in the future (Alves and Raposo, 2007).

Providing optimal business and IT services to those critical groups of stakeholders in higher
education institutions is crucial in order to meet their expectations and also to maintain their
level of satisfaction. However, there are multiple tangible and intangible factors that have to

be analysed in order to determine how optimal these services are. From an intangible point
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of view, the perceptions of those stakeholders — as an important social factor — towards
offered business and IT services are analysed in this research from business and IT alignment

perspective.

2.5 Business and IT Alignment in an Organisation

Business and IT alignment is the main theme of this research. This section is devoted to
providing background information about this alignment and also to describing it at both
strategic and operational levels of an organisation. Major issues that face the efforts to
achieve mature business and IT alignment at both levels are also highlighted, which provide
insights about the aspects that should be considered in the evaluation method that is to be
developed to assess business-aligned IT.

2.5.1 Background of Business and IT Alignment

The fields of business and IT are interrelated in the context of business and IT alignment,
with IT providing required support at all levels of business to enable effective achievement
of goals and objectives (Ullah and Lai, 2013). However, over the last three decades, the issue
of business and IT alignment has been a topic of considerable attention in both academic and
practitioner literature (Karpovsky and Galliers, 2015). The late 1970s was the first time that
the issue of achieving alignment between business and IT was documented (Luftman and
Kempaiah, 2007). Since then, it has been continuously observed as a major concern facing

business and IT managers (Luftman and Ben-Zvi, 2010, Luftman, 1996).

Just a few years after its first documentation, alignment began to consistently appear in the
top 10 IT management concerns between 1980 and 1994 (Luftman and Kempaiah, 2007).
This concern has been continuously revealed through a number of surveys carried out by the
Society for Information Management (SIM) organisation, which aim to measure the level of
importance of multiple IT issues concerning IT managers in organisations. During the last
ten years, business and IT alignment was ranked repeatedly as the most concerning issue
among several other IT issues (Kappelman et al., 2014). In years where the alignment was
not considered as the first concern, it was ranked as the second three times — in 2007, 2009
and 2012 — and was only once in third place, in 2010 (Kappelman et al., 2013, Kappelman
et al., 2014). This provides strong evidence that the issue of business and IT alignment

remains a noticeable area of concern in the information systems field.

The concept of alignment in both academic and industry sectors has been one of the most

frequently studied concepts within the Information Systems discipline (Ullah and Lai, 2013).
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However, many organisations are still misaligned (Chen, 2010), fail to take the full
advantage of Information Technologies (IT) (Ullah and Lai, 2013), and tend to consider
these technologies as back-office support or, in some circumstances, as an expenditure rather
than an enabler of business value (Henderson and Venkatraman, 1993, Brynjolfsson, 1993).
In order to address this phenomenon, the concept of alignment has been comprehensively
studied and discussed by researchers and practitioners under various terminologies
throughout the last few decades as shown in Table 2.3. Chan and Reich (2007) point out that
subtle differences may exist between different terminologies that aim to describe alignment.
However, using multiple terms to address the same alignment phenomenon has contributed
to the growing family of IT alignment constructs, leading to more confusion and complexity
(Coltman et al., 2015).

Table 2.3: Various terms used to describe the concept of business and IT alignment
Terminology Authors

Balance (Henderson and Venkatraman, 1993)

Integration (Broadbent, 1998, Henderson and Venkatraman, 1993)

Fit (Venkatraman, 1989, Porter, 1996, Chan, 1992, Henderson and Venkatraman, 1993)
Linkage (Henderson and Venkatraman, 1992)

Fusion (Smaczny, 2001)

Coordination (Lederer and Mendelow, 1986)

Harmony (Luftman, 1996)

Bridge (Ciborra, 1997)

Some research, such as that of Palmer and Markus (2000), Tallon and Pinsonneault (2011)
and Tallon (2003), indicates that there is no relation between business- and IT-aligned
organisations and business performance improvement. However, there is a general
consensus among researchers and practitioners that business and IT alignment has positive
impacts on business performance (Wagner and Weitzel, 2006, Sabherwal and Chan, 2001,
Gerow et al., 2014, Oh and Pinsonneault, 2007, Yayla and Hu, 2012, Coltman et al., 2015).
These studies that are in favour of the alignment and its influence on enhancing the
performance revolve around the concept that organisations will perform well when their IT
resources, including physical IT components, technical IT skills, and knowledge assets, are
aligned with business strategies and processes.

It is therefore crucial for organisations to have the right IT with the right capabilities fit for
the right business requirements if they are to efficiently generate business value from IT. It
is more critical than ever before to properly bridge the gaps between business requirements
and supporting IT capabilities due to the increased competitiveness of the business
environment (Liu and Li, 2014). According to Coltman et al. (2015), maintaining IT

alignment in recent years has become more important because misalignment would not only
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lead to a decline in performance, but would also lead to difficulties in organisations

sustaining market competitiveness and business agility.

2.5.2 Business and IT Alignment at the Strategic Level of Organisations

Strategic alignment between business and IT deals with the capability of IT as not only
supporting business strategies, but also shaping and transforming these strategies to unleash
new business opportunities (Wagner and Weitzel, 2006). Reich and Benbasat (1996, p.56)
define strategic alignment as “the degree to which the IT mission, objectives, and plans
support and are supported by the business mission, objectives, and plans”. This definition,
according to Coltman et al. (2015), is considered to be one of the earliest in business and IT
alignment research, which forms the foundation for many other alignment studies.
Organisations that are able to successfully align their business and IT strategies prove to
perform better than their counterparts (Kearns and Lederer, 2003). On the other hand,
misalignment between business and IT strategies can prevent organisations from unleashing
the power of their technology capabilities to drive their business goals, enhance their

efficiency and gain competitive advantages (Liu and Li, 2014).

Earlier strategic alignment studies suggest that IT strategic planning should be based on
business strategic planning (Yujie and Xindi, 2010). Haki and Forte (2010), however, draw
researchers’ attention towards a service-oriented architecture approach for strategic
alignment. They suggest that governance should assist business to align with IT, and also
provide support in aligning IT investments with organisational goals. In other views of
strategic alignment, Sabherwal and Chan (2001) state that reliable organisational
performance can be ensured when flexible information systems provide constant support for
business strategies. Lederer and Mendelow (1989) suggest that strategic alignment research
should revolve around information business and IT strategies because it is hard for IT to
understand formal business strategy and, similarly, IT formal strategy is not easy to be

understood by the business.

Several antecedents have previously been identified as influencing strategic alignment. For
instance, shared domain knowledge between business and IT (Preston and Karahanna,
2009), enterprise architecture maturity (Bradley et al., 2012), governance mechanisms for
IT (Wu et al., 2014), and the strategic direction of the organisation (Sabherwal and Chan,
2001). However, in recent years, the heavy investments made by organisations into IT
resources and the continuous changes in business strategies have been major influencers of

strategic alignment, which require top management to pay more attention to merge the
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planning of IT resources at the strategic level (Ullah and Lai, 2013). Luftman and Brier
(1999) argue that there will be neither a single combination of activities nor a single strategy
that will enable an organisation to achieve and sustain alignment due to the rapid changes in

the business and technology climate.

Although the strategic alignment of business and IT has received more attention in the
alignment literature than the operational level (Chen, 2008, Ullah and Lai, 2013), it still
poses a theoretical and practical challenge for the IS community (Reynolds and Yetton,
2015). However, achieving mature strategic alignment between business and IT would
enable an organisation to have its IT to fully support its business strategy, and would also
enable it to exploit all available IT resources to be exercised, leading the organisation to have
neither IT shortfall nor IT underutilisation (Coltman et al., 2015).

2.5.2.1 Establishing Alignment between Business and IT at the Strategic Level

Several approaches have been proposed to foster the movement towards strategic alignment.
These include allowing advanced technologies to provide innovative ideas that will shape
the business; evaluating senior executives’ performances in regard to their innovative use of
IT; embedding IT into a number of departments and business processes; using IT to offer
strategic flexibility to the business; and encouraging IT executives to work in partnership
with business units (Agarwal and Sambamurthy, 2002). Moreover, the participation of Chief
Executive Officer (CEO) in IS/IT planning and the Chief Information Officer (CIO) in
business planning are two processes that are associated with key actors and contribute to the
organisation’s strategic alignment (Kearns and Lederer, 2003). Although insights into means
of achieving strategic alignment can be derived from these approaches, Karpovsky and
Galliers (2015) argue that such approaches may not be sufficient and a comprehensive,

multifaceted conceptualisation of strategic alignment still seems to be lacking.

The enormous advancements in information technologies have changed the role that IT plays
in organisations. Due to these advancements, some researchers have argued that IT should
have the capacity to challenge and transform the business (Chan and Reich, 2007). This
increases the business strategy complexity when the role of IT is changed from being only
supportive to becoming vital to business survival. Thus, understanding business strategies
and IT strategies is crucial to have a logical understanding of their alignment. Various types
of business and IT strategies have been discussed in the literature to address different focuses
of the business in the organisation. Prominent business and IT strategies are highlighted to

observe the means of their alignment. Miles et al. (1978) and Treacy and Wiersema (1997)
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identified viable business strategies which are summarised in Table 2.4.

Table 2.4: Different types of business strategies

Business Description Source
Strategy
Defenders ~ Look to maintain a stable business environment by reducing costs, focusing  (Miles et al.,
on operational efficiency and effectiveness, while trying to avoid 1978)
organisational change.
Prospectors  Find and exploit new product and market opportunities to become a leading
innovator.
Analysers A unique hybrid of defenders and prospectors who closely observe
competitors’ activities to exploit new product and market opportunities,
while at the same time maintain core traditional products and customers.
Operational ~ Organisations following this strategy aim to provide products of high (Treacy and
excellence  quality, low price, easy to purchase. Wiersema,
Product Offer products or services that expand existing performance boundaries. 1997)
leadership
Customer Focus on delivering what the customers specifically want through deep
intimacy understating of their requirements and constant development of customer

relationships.

On the other hand, Sabherwal and Chan (2001) and Silvius (2009) have identified two sets
of IT strategies that complement business strategies to successfully achieve organisational

objectives. The IT strategies, summarised in Table 2.5, provide more understanding of the

specifications for establishing strategic business and IT alignment.

Table 2.5: Different types of IT strategies

IT Strategy Description Source

IT for efficiency IT is adapted towards organisational internal efficiencies and (Sabherwal
enhanced decision-making. and Chan,

IT for flexibility IT is adapted towards market flexibility, quick decision-making, and 2001)
short time-to-market.

IT for IT is adapted towards comprehensive decision-making and quick

comprehensiveness  responses, according to knowledge from the market and also from
other organisations.

IT conservative IT is adapted towards saving costs, improving efficiency, using (Silvius,
proven IT only. 2009)

IT essential

IT business

IT innovative

IT is adapted towards improving effectiveness, being essential to
realise strategies, using new technologies.

IT is adapted towards being the business, using all technologies.
IT is adapted towards being innovative, achieving competitive
advantage, using experimental technologies.

The alignment between business and IT strategies can then be represented through the

mapping of business strategies with IT strategies. The resultant paired business and IT

strategies then describe the strategic alignment of an organisation as shown in Table 2.6.

Table 2.6: Mapping business strategies to IT strategies to form a strategic alignment

Business Strategy  IT Strategy Source
Defender IT for efficiency (Sabherwal
Prospectors IT for flexibility and Chan,
Analysers IT for comprehensiveness 2001)
Operational (Silvius,
excellence 2009)

Product leadership

Blend of IT: conservative, essential and innovative

Customer intimacy

35



Three strategic alignment mappings have been described by Sabherwal and Chan (2001) for
the IT strategy types to be aligned with Miles et al. (1978) business strategy types. Firstly,
IT for efficiency is suggested for an organisation that has planned its business strategy for
stability, cost effectiveness, maximum operational efficiency and effectiveness as
(Defender). Secondly, IT for flexibility is suggested for an organisation that has planned its
business strategy to become a leading innovator (i.e. prospector). Finally, IT for
comprehensiveness is suggested for an organisation that has planned its business strategy to
be an observer and an exploiter of the market opportunities (i.e. analyser).

Silvius (2009) also defines another set of strategic alignment mappings based on a
combination of business strategies with IT strategies. He states that strategic alignment is
formed when either of the business strategy types (i.e. operational excellence, product
leadership or customer intimacy) defined by Treacy and Wiersema (1997) is combined with
more than one type of the IT strategy types (i.e. conservative, essential, and innovation).
This combination has to be based on different dominant strengths of IT strategy types in
accordance with the business strategy type. The dominant strength is described as the level
of suitability of the IT strategy to support the business strategy. For instance, the dominant
IT strategy types that are suitable for an organisation that aims for operational excellence are
IT conservative and IT essential. The former focuses on IT for operational efficiency and
cost effectiveness, while the latter focuses on the implementation of IT to realise the business

strategy.

Achieving operational excellence as a business strategy type defined by Treacy and
Wiersema (1997) is found appropriate for the nature of this research as a means of
underpinning strategic business and IT alignment. This can be realised through an IT strategy
that emphasises the provision of business values based on the refinement and improvement
of available IT solutions. This view conforms to the strategic alignment categorisation of
Chen et al. (2010), who classify strategic alignment to be either IS as innovators or IS as
conservatives. The former describes strategic business and IT alignment as based on
constantly analysing new opportunities and innovations to preserve the organisation’s
sustainability in the industry. The latter, however, describes strategic alignment as based on
enhancing existing business and IT alignment practices to create business value. The focus
of ‘IS as conservative’ is directed towards exploiting existing IT capabilities while
simultaneously being aware of the surrounding business environment. It also focuses on
evaluating existing IT resources before triggering strategic change. This emphasises the

importance of assessing alignment between business and IT beyond the strategic level. A
36



systematic mechanism is then required for assessing business operations and supporting IT
resources towards an effective IT strategic planning. This represents the focus of this
research to investigate business and IT alignment at the operational level of organisations so

as to support and recommend changes to strategic alignment.

The refinement and enhancement of business and IT alignment at the operational level based
on the IS as conservative approach is considered as a top-down approach, where the
procedure flows from the top level of the organisational hierarchy to the lower level.
Although this approach tends to be explicit and applicable for analysing business operations
and IT resources in the organisation (Mom et al., 2007), a bottom-up approach is suggested
to provide holistic insights into business and IT alignment within the organisation. This has
led this research to exploit strategic concepts and principles for guiding the assessment of
business and IT alignment at the operational level, while also conducting a comprehensive
bottom-up business and IT alignment analysis that provides feedback towards strategic

alignment change.

2.5.3 Business and IT Alignment at the Operational Level of
Organisations

Business and IT alignment at the operational level is defined by Silvius (2009, p.1) as “the
degree to which IT applications, infrastructure and organisation enable and support the
business strategy and processes”. This alignment is also known as functional alignment,
which specifies how IT capabilities can leverage and support business capabilities (Reynolds
and Yetton, 2015).

Previous studies have pointed out the importance of having a mature alignment between
business processes and supporting IT resources, and the impact that this alignment has on
the strategic alignment (Benbya and McKelvey, 2006). While the operations of an
organisation can be guided by strategic business and IT alignment to provide a blueprint for
the overall organisational activities to achieve desired goals, the realisation of this strategic
alignment is reflected at the operational level of alignment. For example, achieving cost
effectiveness as a business strategy can be realised through well-aligned business and IT at
the operational level where each IT resource supports at least one or more business

requirements, leading to non-redundant IT resources.

At the operational level of an organisation, IT capabilities are linked with business
operations for automation and also for enhancing the quality of business performance as

specified in strategic plans (Ray et al., 2007, Melville et al., 2004). According to Luftman et
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al. (2009), the delivery of high-quality products and services that meet or exceed customers’
satisfaction is strongly linked with how well business and IT are aligned at the operational
level. However, achieving this alignment has been a challenging issue ever since the 1980s
and 1990s when awareness increased of the need to develop IT solutions in conjunction with
the context in which they should be applied (Henderson and Venkatraman, 1993, Parker and
Benson, 1989, Tapscott and Caston, 1993). More recently, organisations have found it
complicated to have well-aligned business and IT at the operational level due to rapidly
evolving technology innovations and the increasing complexity of business modelling
(Wagner and Weitzel, 2012).

In order to be strategically excellent, organisations need to maintain operational efficiency
through a coherent relationship between business and IT (Kearns and Lederer, 2000).
However, in many circumstances, organisations are being pushed to undertake strategic
changes to cope with emerging business needs. These changes of business strategies require
business processes at the operational level to be optimised, where the optimisation is tightly
linked to IT capabilities that assist automation and ultimately the improvement of the
business processes’ performance (Cherbakov et al., 2005). This then requires continuous
repositioning and enhancements of IT capabilities to cultivate sustainability advantages
(Porter and Millar, 1985).

The importance of enhancing and repositioning IT capabilities in an organisational operation
represents the need to perform constant assessments of the business value of IT capabilities.
This assessment is important due to the fact that organisations often have a significant
number of business operations and IT resources that are poorly defined, which results in
redundancy among the capabilities of business operations and IT resources (Gammelgard et
al., 2007, Sun et al., 2014). In recent years, such assessments for evaluating the business
value of IT capabilities have taken into consideration the impact of social aspects towards
the business value generated by IT to have a more holistic evaluation approach (Liu et al.,
2011, Hamidou Dia, 2010). However, more efforts are still required by researchers and
practitioners to address the alignment assessment and many other challenging issues that

face business and IT alignment at both strategic and operational levels.

2.5.4 Challenges Facing Efforts to Achieve Business and IT Alignment

The business environment has been going through dramatic changes since the emergence of
the business and IT alignment issue (Cherbakov et al., 2005). These changes have brought

complex and changing business requirements to organisations, leading them to experience a
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state of constant misalignment (Liu and Li, 2014). Similarly, the emergence of advanced
technologies has added extra pressure on organisations for change. Silvius (2007) lists some
factors that cause such changes in business environments, including the development of new
technologies; the introduction of new regulatory changes; the merger and acquisition of
companies; and, finally, engagement in entrepreneurial initiatives or strategic alliances. For
organisations to succeed in such environments, effective and efficient IT is required to
support business strategies and processes (Silvius, 2007). However, it remains a complex
task to achieve mature alignment between business and IT due to the rapid changes occurring

in both business and IT environments (Ullah and Lai, 2013).

Luftman and Kempaiah (2007) state three reasons that explain why achieving business and
IT alignment has been so elusive. The first is that organisations only focus on how the IT
side should be aligned with the business side, whereas the alignment must also address how
business aligns with IT. The second reason is that organisations have usually looked for
answers from individual angles to effectively align business with IT. These angles include
right technology, partnership, effective communication between business and IT
departments, value measurements, governance and skills. However, all of these angles must
be simultaneously addressed to improve a holistic alignment between business and IT. The
third reason is the absence of prescriptive and descriptive tools that can not only assist with
assessing the maturity level of business IT alignment, but also provide a road map on how

this alignment can be improved.

Another challenging issue facing the efforts to achieve business and IT alignment is that this
alignment is not a one-off initiative that can be undertaken by an organisation and then it is
done with (Chen et al., 2005a). It is, rather, a process that requires continuous adaptation and
change (Henderson and Venkatraman, 1993). This justifies why it has remained an open
challenge to achieve mature alignment between business and IT (Schlosser et al., 2015). The
fact that it is always one of the highest priorities for Chief Information Officers (CIOs)
confirms that it is not only challenging to align business with IT, but it is also a target that

keeps moving (Coltman et al., 2015).

At the strategic level, business and IT alignment has been defined in a variety of terms and

measured in a variety of ways. However, guidelines for specific empirical tests and

operational measurements are still not universally available to translate the intensive

theoretical literature into reliable measurement tools (Coltman et al., 2015, Luftman and

Brier, 1999, Reynolds and Yetton, 2015). One of the major challenges in addressing

alignment at this level is the inability to translate the strategic business and IT changes to the
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operational level of the organisation. This may mislead the effort of aligning business and
IT at the operational level following an obsolete business strategy (Benbya and McKelvey,
2006).

Another challenge in addressing strategic alignment complexity appears from the ‘new
direction’ of the business and IT alignment research. Reynolds and Yetton (2015) argue that
previous research on IT alignment implicitly assumes that alignment is a single business
strategy to be aligned with an IT strategy at a specific point of time, whereas organisations
today have grown to become more digitised and diversified, multi-business firms performing
cooperatively and competitively in digital business ecosystems. This means that actions from
multiple parties will increasingly be the way for IT to create value and this has been referred
to as ‘IT-based co-creation of value’ (Kohli and Grover, 2008). Coltman et al. (2015, p.97)
point out this new direction of IT alignment research and state that “The next phase of IT
alignment research will need to explicitly account for IT interdependencies associated with
coordinating complementary innovators”. In this case, the issue of business and IT
alignment is highly likely to be a lot more complex. This is because IT practitioners will be
required not only to motivate all participating parties in the co-creation efforts, but also to

mitigate any contractual risks that may arise between them (Coltman et al., 2015).

At the operational level, there is generally less research on business and IT alignment than
there is at the strategic level (Chen et al., 2008, Tallon and Pinsonneault, 2011, Bergeron et
al., 2004). This may have contributed to the absence of a universal robust mechanism that
can be used to detect and measure operational misalignment in organisations. Operational
misalignment between business and IT occurs when IT resources are not optimally able to
support business needs (Chen et al., 2005b). This can lead to have redundant IT resources,
which perform the same or similar functionalities, as well as IT obsolescence or low
performance of existing IT solutions (Sun et al., 2014). It is a major issue that organisations

face at the operational level which contributes to the massive spending on IT resources.

Huge investments in IT resources have been made by organisations in recent years to
improve business performance (Gartner, 2010, Faheem and Rafique, 2015, Luftman et al.,
2017). However, results have shown that significant impacts on organisational performance
can only be realised through IT investments once IT capabilities and business requirements
are aligned (Lee and Mithas, 2014). It becomes challenging for organisations, due to the
changing business and technology climate, to always ensure the adoption of the most
applicable technical capabilities for supporting business needs while also being financially
effective (Tallon et al., 2000, Zajac et al., 2000). However, an ideal approach to tackle this
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issue would be to focus on the delivery of best-value services that meet business objectives
and customers’ requirements, while also achieving a successful balance of IT investment

with profitable returns (Luftman and Ben-Zvi, 2011).

Obtaining this ideal state in the organisation can also be achieved through continuous
assessment of the effectiveness of IT resources in supporting business operations. Benbya
and McKelvey (2006) point out that continuous re-evaluation of the assignment of IT
capabilities to the right business services must be conducted on a regular basis to prevent
organisational operations from slipping into a state of misalignment. However, the absence
of reliable comprehensive mechanisms to carry out this assessment has been a major
challenge for evaluating the alignment between existing business operations and supporting
IT resources (Doumi et al., 2013, Leimeister et al., 2012).

The regular assessment would then provide valuable information about the current
capabilities that an organisation has (Wagner and Weitzel, 2012). This will subsequently
allow for improving the future state of the organisational operation by addressing the gaps
that are identified through the assessment. In order to realise this situation, a holistic business
and IT alignment assessment is required. However, there are still some obstacles that
challenge the realisation of a holistic alignment assessment approach. The main obstacle is
the ability to determine essential requirements for the assessment (Cumps et al., 2009). This
refers to the identification and management of the right requirements to be used in the

assessment. This obstacle can be further clarified as follows.

e First, the constant changes in the business environment affect the description of
business operations and IT resources and therefore influence the assessment of their
alignment (Horn, 2005).

e Second, the abundance of tangible and intangible factors as criteria for determining

the right requirements (Johannessen et al., 2001).

e Finally, the varied sources of requirements from different stakeholders who are

assigned different roles in the organisation (Mitchell et al., 1997, Wong et al., 2012).

It is crucial to formulate the requirements in order to establish a clear understanding of the
organisation. When the requirements are well gathered and represented, this enables valuable
outcomes to be accrued from the analysis of the current state of alignment between business

and IT at the operational level.

The conventional thought of business operations as business processes is another obstacle

towards holistic alignment analysis at the operational level, which is inappropriate due to the
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recent shift made in business thinking towards service orientation (Bieberstein et al., 2005).
Similarly, the description of IT resources as IT services is found appropriate to optimise the
value of IT (Schilling, 2000). The nature of the alignment between business operations and
IT resources will then be changed when they are described as business and IT services. This
will influence the analysis of the alignment to be assessed from a service driven approach
that addresses a profitable fit between business and IT services. The outcomes from the
assessment can then be used to enhance the operational business and IT landscape.

Finally, business operations in an organisation are influenced by the involvement of social
and psychological aspects that shape the informal practices of stakeholders (Chan, 2002).
These practices have a strong influence on business sustainability and therefore can be
analysed towards evaluating the success or failure of business and IT alignment in an
organisation (Brown and Duguid, 2001). However, most previous studies that consider the
influential impact of social aspects on IT systems have focused on small-scale environments
due to the complexity of addressing contradictory demands from various stakeholders
(Baxter and Sommerville, 2011). In this context, the investigation of the impact of these
social aspects on business and IT alignment in a large-scale environment is expected to be
more challenging. Nevertheless, it is crucial to examine these impacts on an organisational
scale to determine the influence of stakeholders towards operational activities in business
and IT alignment.

Obtaining a holistic alignment is continuously required in order to realise an optimal
alignment state at both strategic and operational levels of an organisation (Joshi et al., 2003).
Achieving this holistic alignment at the operational level can be realised when both tangible
and intangible factors related to the business and IT domains are elicited and evaluated (Sun
et al., 2014). When a mature business and IT alignment state is in place, potential benefits
such as business agility, improvement towards changes, more operational efficiency and

reduction in IT costs can be realised (Wagner and Weitzel, 2006).

2.6 Summary

This chapter provides the foundations for this research that seeks to develop a business-

aligned IT evaluation method. In this, business and IT are clearly described as two

interconnected elements that exist in modern organisations. Various implicit and explicit

information describing these two elements is highlighted, which reflects on the complexity

of structuring and managing business and IT. The discussion of these two elements from a

Socio-Technical perspective, in this chapter, reveals a set of social and technical factors that
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affect the relationship between business and IT at the operational level of an organisation,

providing preliminary answers to the first research question.

The strong influence of social aspects driven from stakeholders on the value of business and
IT is emphasised in this chapter. This is because these aspects are believed to influence the
level of alignment between business and IT as indicated in the recent studies of Liu et al.
(2011), Sun et al. (2014) and Jambari (2014), which all have stressed the importance of
articulating stakeholders’ behaviour and perceptions in order to effectively evaluate business
and IT alignment. This then leads this chapter to discuss Stakeholder theory and
Organisational Semiotics’ principles and methods to facilitate the articulation of these social
aspects. Both social and technical aspects are then considered in the proposed evaluation
method to holistically assess the level of alignment between business and IT.

Business and IT alignment as the main theme of this research is then extensively discussed
in this chapter. Background information about this alignment is presented, revealing its
significance as a major issue that is worthy of further research. The alignment at both
strategic and operational levels is also discussed, which highlights the importance of having
well-aligned business and IT at both levels to enhance business performance and increase
agility towards business change. Along with the discussion of business and IT alignment,
challenging issues that confront the efforts towards achieving mature business and IT
alignment are discussed, which provide insights into the significance of establishing a clear

business and IT alignment relationship.

The learning and concepts that emerged from this chapter emphasis that both technical and
social factors related to business and IT should be identified and measured in order to
determine a holistic value of business and IT alignment at the operational level of an
organisation. The next chapter discusses a set of theoretical and methodological foundations
that assist for the development of the new proposed method for evaluating business-aligned

IT in organisations.
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Chapter 3
Methods for Analysing and Assessing
Business-Aligned IT

Theoretical and methodological principles for establishing and evaluating business and IT
alignment at the operational level of an organisation are thoroughly discussed in this chapter.
They have been derived from multiple theoretical and methodological backgrounds
including business and IT alignment theory, Service-Oriented Architecture (SOA),
Enterprise Architecture (EA), Task Technology Fit (TTF) theory, and Social Exchange
Theory (SET). The aim is to clearly establish business and IT representation, as well as
business and IT alignment, and to realise an approach to assess this alignment. More focus
has been placed on theoretical and practical approaches that have taken intangible social
perspectives as influencing factors that impact on the alignment between business and IT.
Critiques over chosen principles and approaches have been produced by the end of the
chapter, which support the development of the proposed method to achieve the aim of the

research.

3.1 Theoretical Approaches for Establishing the Alignment
between Business and IT

Extant approaches for establishing alignment between business and IT have been derived
from both research and practice. It is important then to review different approaches that are
discussed within these two perspectives to highlight the strengths and weaknesses of their
implementation in organisational operation. Both research and practice approaches
complement each other as the lack in one perspective can be complemented by the other.
For example, a lack of functionality of practical tools may be caused by a lack of concrete
theoretical underpinning that is clearly defined in the research perspective. Although
practical approaches provide convincing evidence of their usability in real-world contexts,
establishing the alignment of business and IT from the research perspective allows for a
systematic development of a methodological approach that can be scientifically verified
through verification and validation processes. However, the practicality of such synthesised
methods might be questioned for its lack of implementation in a real-world setting. Thus,
having a holistic approach that considers the strengths of both perspectives would be an ideal

approach to establish an optimised mechanism for business and IT alignment. Well-known
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business and IT alignment approaches are discussed in the following sections.

3.1.1 The Strategic Alignment Model

The Strategic Alignment Model (SAM) of Henderson and Venkatraman (1993) is a
dominant model in the literature on business and IT alignment (Chan and Reich, 2007b). It
has been applied and critically studied as a seminal model to establish business and IT
alignment (Luftman and Brier, 1999, Gutierrez and Serrano, 2008). It has also received
support from practitioners and industry professionals and is recognised as the most widely
accepted model in business IT alignment research (Ullah and Lai, 2013). A recent review of
IT alignment literature highlights that many researchers have considered the paper of
Henderson and Venkatraman (1993) as not only a seminal, but also a transformative

publication in the Information Systems field (Coltman et al., 2015).

As illustrated in Figure 3.1, the concept of alignment in the SAM emerges from some form
of fit between IT strategy, business strategy, IT infrastructure and processes, and business
structure and processes. It describes the alignment of business and IT at the external level to
strategize the organisation’s objectives and then realise these objectives through the
organisation’s strategic fit with IT resources and business operations in the internal level of
the organisation (Henderson and Venkatraman, 1993). Business and IT drivers can be
translated from the strategic plans to the organisational operations, supported by strategic fit.
In addition, cross-relationships are clearly indicated between different internal and external

levels of different domains (i.e. business and IT domains).
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Figure 3.1: The Strategic Alignment Model (Henderson and VVenkatraman, 1993)
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It is assumed in the SAM that the dynamics of IT alignment are to be adapted as a continuing
process in which IT responds to changes in the business and vice versa (Reynolds and
Yetton, 2015). The alignment between business and IT domains in this model is illustrated
as strategic and operational integrations. The strategic integration at the top level is
established through linking business and IT scopes, competencies and governance so as to
have a unified strategic organisational plan. On the other hand, the operational integration at
the lower level is established through the links of aspects of the internal business domain
with the IT architecture. The business domain includes the administrative infrastructure,
business processes and skills of involved people. The IT architecture, on the other hand,
comprises appropriate IT skills and associated processes that are essential to ensure internal
organisational harmony between business needs and the delivery of IT capabilities. For the
purpose of this research, to align business and IT at the organisation’s operational level,
principles from Task Technology Fit theory (discussed in Section 3.4) are adopted to
describe the operational integration as a degree of fit between business operations and

supporting IT resources.

Henderson and Venkatraman (1992) describe the importance of having a bi-directional
alignment of both internal and external levels for achieving successful alignment. Phillips
(2007) in agreement with the view of the alignment described in SAM, points out the need
to build a continuous review process and contingency-based planning in order to achieve
business and IT alignment. The focus is placed on reviewing communication through using
top-down and bottom-up analysis approaches. The former facilitates the communication of
the business needs for IT supports as derived from business and IT strategies, while the latter
communicates the value of available IT resources with regards to business operations to
determine if they comply with strategic plans. This bi-directional review of communication
between strategic and operational levels helps to ensure the effectiveness of the role of IT in
the organisation. Particular emphasis is placed on communication between individuals who
are assigned specific roles in the business and IT domains of the organisation. Effective
communications would then influence the holistic alignment between business and IT in the
organisation. Therefore, bi-directional communication does not only ensure effective
connections between both strategic and operational levels in regard to the role of the IT in
the business, but also supports the importance of the assessment of business and IT

capabilities at the operational level.

Four alignment perspectives have been defined in SAM that include strategy execution,

technology transformation, competitive potential and service level (Henderson and
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Venkatraman, 1993). These perspectives describe the alignment between business and IT
domains within the strategic and operational levels of an organisation from different angles
of focus. They are also interrelated to form the complete alignment between the business
domain and IT domain in the organisation. The two perspectives (i.e. technology
transformation and service level) are emphasised as they particularly reflect on the
importance of establishing business and IT alignment at the organisation’s operational level.
Figure 3.2 illustrates the technology transformation alignment perspective, which seeks to
identify best possible IT competencies through appropriate allocation of these competencies

in the organisational IT strategy plan.

Business I'T
Strategy . Strategy
I's
Infrastructure

Figure 3.2: Technology transformation alignment perspective (Henderson and Venkatraman, 1993)

On the other hand, the service level alignment perspective as shown in Figure 3.3 aims to
build a world-class IS service organisation. It focuses on the effective use of IT competencies
to support business operations as outlined in the IT strategy. This focus of alignment between
business operations and IT resources at the organisation’s operational level triggers the need
for their assessment with a view to optimising the benefits from IT investments in the

organisation.

Organisational . I/
Infrastructure Infrastructure

Figure 3.3: Service level alignment perspective (Henderson and VVenkatraman, 1993)

Although SAM provides an approach to think about whether IT strategy is informed by the
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business strategy and vice versa, it has been argued that this model is too rigid to adopt in
terms of establishing alignment between business and IT (Vargas Chevez, 2010). It has also
never been used as a measurement tool for IT alignment assessment due to its proven
complexity to be operationalised (Coltman et al., 2015). Therefore, the necessity of having
a more dynamic approach for establishing alignment between business and IT was proposed

in the IT alignment literature.

Vargas Chevez (2010) proposes a unified strategic alignment model based on four
established business and IT strategic alignment models. The proposed model represents a set
of key aspects that are necessary to achieve strategic alignment between business and IT.
The key aspects are modelled within the organisation to describe the current and future
targeted scenarios of business and IT alignment. Although these aspects can be used as a
reference in modelling business and IT alignment, no specific systematic approach is defined

or offered to realise those aspects for implementation.

3.1.2 The Unified Framework

Significant efforts to enhance SAM have been undertaken by many researchers motivated
by the argument that SAM is not sufficient to support the complex nature of business and IT
alignment (Boonstra et al., 2011). Maes et al. (2000) highlight the involvement of intangible
factors such as political and cultural aspects as significant contributors to this alignment
complexity. They then extend SAM by offering a Unified Framework for business and IT
alignment (see Figure 3.4), which is developed based on SAM and the Integrated
Architecture Framework (IAF), (the latter is discussed Section 3.3.3). The Unified
Framework emphasises the importance of analysing the operational level of an organisation
in order to address alignment challenges between business and IT. This is because the role
of relevant human actors, known as stakeholders at this level, is not adequately recognised
in establishing the alignment, where the involvement of different actors assigned to different
roles in both business and IT domains makes a significant contribution to the increased
complexity of the alignment. This motivates the development of a mechanism that can
communicate those actors and represent their influences within the alignment between

business and IT.
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Figure 3.4: The unified framework for alignment (Maes et al., 2000)

As illustrated in Figure 3.4, the necessity of a mechanism to align business and IT at the
strategic level is represented in the box labelled ‘A’. The communications of information
within the alignment between the strategic and operational levels are represented in the set
of boxes labelled ‘B’. Although there is no clear definition of a mechanism to handle these
communications in the alignment, the middle level between the operational and strategic
levels in Figure 3.4 acts as a connection broker to mediate the business-IT alignment at the
strategic level to be performed by the business-IT alignment at the operational level. The
box labelled with ‘C’ indicates the structure for managing the alignment between business

operations and supporting IT resources in the organisation.

The focus of the alignment in this model is to be established through communication layers
that are located between business and IT domains from one side, and between the strategic
and operational levels from the other side. Stakeholders who are involved in the
communication layer between business and IT have influence towards the establishment of
the business and IT alignment since they are involved in handling the communication efforts
between business and IT. Nonetheless, the practicality of the communication layer as a tool
to establish alignment between business and IT is restricted in this model due to its

unspecified description of the alignment (Luftman et al., 2017).

In order for organisations to be successful in rapidly changing business and IT environments,
it is essential that they have effective and efficient IT resources to support business
operations (Silvius, 2009). This can be achieved through a coherent alignment between

business and IT at the operational level and, once they are coherently aligned, business
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values from IT can be rationally realised (Wagner and Weitzel, 2012). However, realising
the level of alignment between business and IT at the operational level requires continuous
assessment of the effectiveness of IT resources in supporting related business processes, to
determine the degree of fit of these two domains. Principles from Service-Oriented
Architecture, Enterprise Architecture and Task Technology Fit theory are discussed in the

following sections as enablers of business and IT alignment.

3.2 Service-Oriented Business-Aligned IT

The emergence of Service Orientation Computing (SOC) has provided a paradigm shift in
business thinking where business competencies are exposed and offered as services (Brahe,
2007, Kohlborn et al.,, 2009), and those services are mainly focused on customers’
requirements (Chesbrough and Spohrer, 2006, Clarke and Nilsson, 2008, Larson, 2008).
SOC aims to utilise services as basic blocks to support the development of low-cost, rapid,
secure and reliable applications (Papazoglou et al., 2008). Therefore, the need to develop
new software solutions for new business processes that emerge is reduced (Wei and Blake,
2010). The promise of SOC is a world of cooperating services in which application
components are gathered into a network of services to develop flexible dynamic business
processes and agile applications that can not only span organisations, but also computing
platforms (Papazoglou et al., 2008).

Service-Oriented Architecture (SOA), as a major element in the service orientation (Erl,
2008), provides a means of reorganising a collection of software applications and
infrastructure into an interlinked set of services (Papazoglou, 2003). Highly flexible and
simple architecture are two main goals that are addressed in SOA (Khoshnevis et al., 2009).
It is one of the most predominant architectural styles (Khoshnevis et al., 2009) that considers
each business or system as a collection of service providers; each offering one or more
services (Alwadain et al., 2010). Those services are increasingly becoming one of the most
valuable assets of organisations. Therefore, they need to be integrated in the enterprise
architecture (Khoshnevis et al., 2009).

Although a large number of publications associate SOA concept with the technical domain,

many authors have also emphasised the benefits of applying the concept similarly in the

business domain in order to enhance business models (Kohlborn et al., 2009). Hence, the

concept of SOA is applicable to both business and IT domains and can be observed as a

comprehensive approach for a complete organisation (Cherbakov et al., 2005, Brown et al.,

2002). A comprehensive and integrated approach that supports the derivation of business
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and IT services to achieve better alignment between business and IT is suggested by
Kohlborn et al. (2009). They argue that the widespread use of service concept on both
business and IT brings the demand for a comprehensive, integrated service driven approach
to ensure business and IT alignment. This research aims to address this point by devising a
method that enables the derivation of business and IT services following SOA principles to
facilitate the alignment evaluation of these services. The decomposition of an organisation’s
business into business components that are well bounded and discrete allows for better
understanding of complex business and therefore facilitates the realisation of business intent
by IT (Flaxer and Nigam, 2004).

Organisations that adopt SOA are usually more dynamic in coping with changes from the
business environment (Liu and Li, 2014). In this sense, an organisation can easily remove or
redesign underperforming business services without affecting other parts of the business.
Similarly, IT components that are ineffective can be rationalised without disturbing business
operations. Service orientation rationale is adopted to represent business services and IT
services in an organisation’s operational landscape. It is anticipated that an enhanced value
of the organisation’s business can be realised when both business and IT are represented as
services (Rosen et al., 2012). This enhancement is realised through modelling business and
IT according to business-centric SOA principles that enable the mapping of business
functions to technical implementations (Luthria and Rabhi, 2009). This facilitates the

automation of business rules and aligns the business with IT.

3.2.1 The Principles of Service-Oriented Architecture

The conventional view of business and IT alignment at the operational level is generally
focused towards the lowest level of business processes supported by IT capabilities to
optimise business process performance (Jurisch et al., 2012, Maij et al., 2002). However, the
emergence and increased adoption of SOA have changed the way business operates and
challenged organisations to redesign their business and IT resources into services that enable
the establishment of their alignment. Thus, it is critical for organisations to align their IT
systems through SOA in order to provide virtualised IT services and end-to-end
organisational integration (Bieberstein et al., 2005). The behaviour of each service is
therefore conceptually formed by a set of design principles that characterise it. The main
characteristics of a service that is based on SOA include its clarity, level of abstraction, ease
of discovery and invocation and a fully defined contractual interface that is associated with
it (Bieberstein et al., 2005). Erl (2008) defines a set of SOA principles as illustrated in
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Table 3.1.

Table 3.1: Service design principles (Erl, 2008)

Design principle

Definition

Standardised
service contracts
Loose coupling
Abstraction
Reusability
Autonomy
Statelessness

Discoverability

Composability

“Services within the same service inventory are in compliance with the same contract
design standards.”

“Service contracts impose low consumer coupling requirements and are themselves
decoupled from their surrounding environment.”

“Service contracts only contain essential information and information about services
is limited to what is published in service contracts.”

“Services contain and express agnostic logic and can be positioned as reusable
enterprise resources.”

“Services exercise a high level of control over their underlying runtime execution
environment.”

“Services minimize resource consumption by deferring the management of state
information when necessary.”

“Services are supplemented with communicative meta data by which they can be
effectively discovered and interpreted.”

“Services are effective composition participants, regardless of the size and
complexity of the composition.”

These principles guide the modelling of business and IT elements at the operational level of

an organisation in a service-oriented means. They characterise a service as an independent,

unique and agile element. Therefore, a clear representation of the organisation’s operational

level can be obtained.

Among those principles described in Table 3.1, four are highlighted to guide the modelling

of business and IT in an organisational operation in a service-oriented manner. These

principles include Service Autonomy, Discoverability, Composability, and Reusability.

Figure 3.5 illustrates those principles that describe the behaviour of a service as an

independent and flexible element, which are essential characteristics for having a clear

representation of the organisation’s operational landscape.

Service Reusability

Service
Discoverability
Service Bervice
Composability

Service Autonomy

Figure 3.5: The four principles that characterise a service (Erl, 2008)
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The service autonomy principle refers to the ability of the service to be independently carried
out. This characteristic illustrates the reliability and predictability features of the offered
service (Dimakis et al., 2006). On the other hand, the service discoverability principle
specifies that the service has to be clearly defined to facilitate its interpretation by people
who are involved in the organisational operation. This clarity of defining services makes
them visible resources to be discovered within the organisation (Reddy et al., 2009).
Therefore, modelling business and IT elements based on these two principles would allow
for a stable and clear description of business and IT services at the operational level of an

organisation.

Nevertheless, services have less value when they are isolated (Rosen et al., 2012). Rather,
the value lies in their ability to be composed with other services so as to create an agile
organisation that is capable to achieve ultimate business goals. This composition of
organisational services is reflected in their ability to be composed and decomposed
according to the specified purpose of the service offered. The composition of the
organisation’s existing services can create new enhanced services (Bieberstein et al., 2005,
Chen, 2008, Crawford et al., 2005). In addition, composite services may further be
recursively combined to produce even more services to satisfy potential business needs
(Cherbakov et al., 2005). This compositional feature promotes service agility, which is
essential to ensuring sustainability of business and IT when changes occur at the operational

level of an organisation (Papazoglou and VVan Den Heuvel, 2006).

Finally, service reusability, which refers to the ability of services to reuse the defined
capabilities of a given service (Choi and Kim, 2008). The reliability of services that have
been built through reusing existing services will be increased due to the fact that these
services have already been used before (Gill, 2006, Sridhar, 2015, Soni and Jha, 2014). In
addition, reusing existing services will result in a reduction in market time, which is
beneficial when the business environment is very competitive (Soni and Jha, 2014).
Furthermore, efficient use of the organisation’s operational capabilities promotes efficient

description of the business and IT elements in the organisation (Feuerlicht, 2007).

High levels of service reusability and composability would be ideal for an organisation’s

operational level. This allows more flexibility and stability in the organisational operation to

cope with constant changes in the business and IT environments. However, managing the

performance or the value of the compositions is difficult, especially when the number of

combined services is high. This may hinder the efficiency of adopted SOA principles with

regards to modelling business and IT elements at the operational level of an organisation.
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The discussion of the four SOA principles to describe a service supports the applicability of
these characteristics for describing business and IT resources at the organisational operation.
Further clarification of the complex operational landscape can be obtained from a proper
representation of business and IT through service-oriented concepts. Thus, service-oriented
organisational operation allows the organisation to have a clear impression of the complexity
of its operational landscape, especially in viewing the relationships between business and IT
aspects that have an enormous impact on the operational performance of an organisation.

3.2.2 Defining Business and IT Services at the Operational Level

The term ‘service’ has been defined in a variety of ways in the context of SOA (Atkinson et
al., 2005). However, the involvement of multiple agents (i.e. service consumers, service
providers and service intermediaries) in a service-oriented environment requires a common
understanding of service definitions (Crawford et al., 2005). This need for a commonly
accepted service definition applies within each business domain as well as across domains.
In order to highlight the essential features of a service in an SOA, Atkinson et al. (2005)
reviewed several definitions and pointed out that services are modular, loosely coupled,
technology neutral and location transparent. The definition of Papazoglou (2003) is found to
meet these features as he defines a service as a self-contained, platform-independent,
computational component that supports rapid, economical composition of distributed

applications.

These services are executed and managed in a flexible and scalable IT environment and
operated by following Service Level Agreements (SLAs) and governing policies
(Bieberstein et al., 2005). Functions that range from simple requests, such as order tracking,
to more complicated business processes are performed by services which allow organisations
to expose their essential competencies through self-describing interfaces using standardised
protocols such as the Web Service Description Language (WSDL) (Papazoglou, 2003). They
can be invoked either separately or as a composition of multiple services through access
protocols such as Simple Object Access Protocol (SOAP) and Representational State
Transfer (REST). They may also be delivered from different service providers and the
exchange of program data and information can be achieved through the use of mark-up
language techniques, such as Extensible Mark-up Language (XML) (Wei and Blake, 2010).

Kohlborn et al. (2009, p.1) state that “Since the operations of an organization can be
analysed on different granularity levels, business services can represent these operations on

different levels as well”. In this research, business services are defined to match a fine-
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grained definition of IT services as suggested by Flaxer and Nigam (2004). Each business
service encapsulates business capabilities that are performed through business processes to
implement a business strategy and provide value to customers (Sun et al., 2014). Within
defined business processes, stakeholders are assigned specific roles and responsibilities to
achieve strategic objectives (Barjis, 2009). Similarly, each IT service encapsulates an IT
application with its associated technical components and IT infrastructure (Van Eck et al.,
2004) (see Figure 3.6). Within an IT service, a software service is defined in this research as
an IT Application Component (ITAC) that describes a part of an IT application system that

can be separately consumed by multiple business services (Kohlborn et al., 2009).

Business Service ’ IT Service

[ Stakeholders ] [ Application ]
[ Capabilities ] [ Technical components ]
[ Processes ] [ IT infrastructure ]

Figure 3.6: An illustration of business and IT services

In the context of an organisational operation, a service can be conceptually defined as
information that is processed to add value to the organisation (Chen, 2008). Articulating
various information from both business and IT elements in the organisational operation can
provide the information requirements to describe business and IT services through
independent schemas. For each business and IT service schema, the information is clustered
into a single unit that is processed to create value for the organisational operation. Each
single unit cluster describes only one service that performs a specific purpose to create value
(Xin, 2009).

Business elements are transformed into business services as illustrated in the business
service schema in Figure 3.7. For each business service, this schema describes the name of
the service with a creation date and a reference number for future retrieval, a description of
the business service offering, the goal that must be achieved by the business service, the type
of business service as either primary or secondary, the norms by which the business service
Is governed, the business processes that describe the set of activities that have to be
accomplished to deliver the business service value, the set of KPIs that are realised by the
performance of the business processes, the capability of the business service in terms of its
efficiency and effectiveness, the value of the business service to its customers, the IT
resources that are required to support the performance of the business service as Information

Systems Capability (ISC), and finally the relationship of the business service with other
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business services. Consistent description of an organisation’s services facilitates their

valuable composition to satisfy different business needs.

Name

Date
Version No.
Description

Goal

Business Service |—

Z | =

T

Business process ‘

| Linked KPI(s) |

Capability
Value

ISC support

Cross-reference

Figure 3.7: Business service schema

At the same time, IT elements are transformed into IT services. Figure 3.8 illustrates an IT
service schema that describes for each IT service, the name of the IT service with a creation
date and a reference number for future retrieval, a description of the IT service, the IT
application that is involved with the IT service along with supporting IT technical

infrastructure, and the technical specifications that are required to consume the service.

Date

Version No.

2

‘ IT Service }—

1

Description ‘

IT Application

«{ Technical Infrastructure

«{ Technical specifications ‘

Figure 3.8: IT service schema

These business and IT service schemas capture basic information for describing business
and IT services at the operational level of an organisation, which enables clear representation
of these services’ capabilities. Based on these schemas, business and IT service profiles are

shaped which are further discussed in Section 3.5.
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3.2.3 Business and IT Services at Higher Education Institutions

In recent years, the higher education sector has gone through massive changes all over the
world in terms of governance, policies, structure and status moving towards the
marketization of the sector (Brown, 2015, Nicolescu, 2009). These changes have been
influenced by environmental factors that include internationalisation, privatisation,
decentralisation and the increasing competition between Higher Education Institutions
(HEIS). As a result, the way HEIs operate has changed and teaching, learning and academic
supporting activities are being offered as services (Huisman, 2007). The quality of these
offered services has become very critical to HEIs, and they are usually linked with the
satisfaction of students, who are considered the direct and immediate customers of these
services (Nicolescu, 2009).

Teaching and Learning (T&L) services at HEIs can be defined as the capacity of an
institution (including its academic and non-academic staff, facilities, and infrastructure, etc.)
to not only deliver pedagogical modules to its customers (i.e. students), but also to produce
powerful learning environments that enable those customers to solve problems and construct
new knowledge by themselves (Barr and Tagg, 1995). A list of major T&L activities that

are widely practiced in HEIs and are offered as services is shown in Table 3.2.

Table 3.2: A list of major teaching and learning activities performed in HEIs
T&L activities Sub activities Authors
Pre-instruction Material selection. (Johnson, 1994)

Assign students into groups.
Arranging classroom.
Assigning roles.

Instruction Presentation and demonstration of new (Veenman et al., 2003,
content. Brophy, 1987,
Supervising work on assignments and Rosenshine, 1983)
providing feedback.
Assessment.
Teaching. (Brophy, 1987)
Recitations.
Discussions.
Testing.
Re-teaching. (Rosenshine, 1983,
Brophy, 1987)
Hall and course Establishing rules and procedures. (Brophy, 1987)
management Arranging the physical setting.
Maintain attention in the academic
activities.
Student Avrticulation of ideas. (Brophy, 1987)
socialisation Communications of expectations.

Reinforcing desirable behaviour.

Other services that are being recently provided by HEIs to current and prospective students
include Student Management Services (SMSs). Some of these services might directly or

indirectly support T&L services and therefore enhance the overall services offered to
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students. These services range from application submission and course registration to other
services related to campus cards, examinations, transcripts, grading and graduation services
(Martin, 1999, Boettcher and Cartwright, 1997). This research, through a real-life case study,
focuses on a subset of these core T&L and SMSs to evaluate their alignment with supporting

IT systems.

Many HEIs in recent years have invested in student management systems to assist for
providing highly efficient SMSs. These systems vary in terms of size and the capabilities
that they offer (Paulsen, 2002) and, therefore, they may include some or all of the

functionalities that are listed in Table 3.3.

Table 3.3: Major functionalities of student management systems

Student management systems’ functionality Authors

Application and admission procedures handling. (Paulsen, 2002)

Fees payment handling. (Ayoola et al., 2008)
Enrolment in core and elective modules. (Navalta and Mendoza,
Timetables management. 2013)

Access to examination information.

Handling inquiries from prospective students.

Handling assessments, marks and grades.

Monitoring academic progress.

Maintaining records of students, absence and attendance.

Recent case studies indicate that the adoption of ICT in HEIs has positively affected teaching
and learning processes (e.g. Zweekhorst and Maas (2015), Forkosh-Baruch and Hershkovitz
(2012), and Wastiau et al. (2013)). This has pushed many HEIs around the world to heavily
invest in advanced technologies to not only enhance teaching and learning activities, but also
to effectively manage students, staff and assets. The University of Reading in the UK, for
example, has invested in the Blackboard Learn system to provide T&L support to the

university’s students and academic staff. It offers the following functionalities (Blackboard,

2016):

e Creating, delivering, managing, assessing and grading courses online.
e Preventing plagiarism.
e Receiving quick feedback with institution surveys.

e Providing staff with access to social learning and access to Blackboard’s global
learning environment.

o Facilitating the ability to build rich online courses quickly.
e (Consolidating students’ work with online portfolios.
e Allowing students to participate and collaborate anywhere with mobile access.

For other SMSs, the University of Reading has invested in a student management system
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called SITS that is developed by Tribal Group. This system is used by more than 65% of
HEIs in the UK (Tribal Group, 2016). It is internally named as RISIS, which stands for
Reading Integrated Student Information System. RISIS provides “appropriate access to
University of Reading student data for staff, students, postgraduate applicants and past
students” (University of Reading, 2016). More specifically, the major functionalities that are
provided by RISIS are listed below (University of Reading, 2016):

e Admission procedures and application inquiry handling.
e Modules information.
e Fees payment handling.
e Room booking.
e Timetabling.
e Accommodation arrangements.
e Online enrolment.
e Examination information and processes.
e Statistical information.
e Help and support for students and staff.
e Training courses registration.
e Graduation and alumni.
RISIS is integrated with other IT applications at the university such as timetabling

application, housing application, etc. to provide a single access point to student and academic
staff services.

An overview of the main higher education activities that are being offered today as services
in HEIs is provided in this section. Supporting ICT solutions that are being widely adopted
by HEIs to enhance the quality of offered services and increase students’ satisfaction are also
discussed. However, the quality of services offered in this sector can be heavily influenced
by the efficiency and effectiveness of business processes that are executed to produce these

services.

3.2.4 Business Process and Business Process Modelling

Each business service must have at least one underlying business process that specifies the

activities that have to be executed to deliver the business service value (Kohlborn et al.,

2009). Davenport and Short (1990, p.4) define business processes as “the logical

organisation of people, materials, energy, equipment and procedures into work activities
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designed to produce a specified end result”. Hammer and Champy (2009) provide another
definition that takes customers into account and define a business process as a set of activities
that transforms one or more kinds of inputs into outputs that are of value to the customers.
The output or business value can be based on one single business process or multiple
interrelated business processes (Kohlborn et al., 2009). Therefore, the performance of an
organisation can be highly dependent on the business processes’ collective capability to

effectively achieve business strategies and objectives (Heidari et al., 2011).

Business processes can fall under two main categories: concurrent and sequential business
processes. While both processes group a set of activities to be executed to produce a defined
set of products or services, processes in the former are executed in parallel, while in the latter
they are consecutively executed (Mohanty et al., 2003). Concurrent business processes are
designed for speedy or other administrative reasons. However, they require integration in
order to be executed in a timely, cooperative and cost-effective manner (Vernadat, 2002).
Sequential business processes are complicated and require high levels of coordination and
planning since the output of one process will be an input for another process (Fathee et al.,
1998).

Business processes are deemed efficient when the inputs are converted into outputs in the
shortest time possible with minimal utilisation of resources, while they are deemed effective
when they satisfy one or more business objectives and meet or exceed stakeholders’
requirements (Trischler, 1996). In this research, the efficiency of business processes in terms
of meeting time and resource constraints is objectively evaluated. These processes are also
subjectively evaluated through the perceptions of relevant stakeholders to determine the

level of their effectiveness in terms of meeting stakeholders’ needs and expectations.

The modelling of business processes through available modelling techniques provides a
standard means of presenting and communicating business processes. This presentation of
business processes provides the basis for systems integration in organisations (Heidari et al.,
2011). There is a large number of business process modelling techniques or languages
capturing different aspects of a business process (Vergidis et al., 2008). Each of these
modelling languages has its advantages and disadvantages. Business Process Modelling
Language (BPML), Integration DEFinition (IDEF), Unified Modelling Language (UML)
and Business Process Modelling Notation (BPMN) are just some examples of these
modelling languages. Authors such as Aguilar-Saven (2004), Kettinger et al. (1997) and
Meléo and Pidd (2000) have extensively discussed and classified different business process
modelling languages.
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In this research, the BPMN is adopted as a graphical flowchart language to model business
processes. This language enables business process representation in an intuitive form
(Havey, 2005). The aim is to provide a simple and clear snapshot of a business process flow
along with its constrains in terms of time and resources. Once business processes are
optimised and improved, organisations can establish a leading edge by reducing costs,
improving quality and efficiency, and enhancing adaptation to changing requirements
(Vergidis et al., 2006). This is because the quality of business offerings can be naturally
affected by the quality of the business processes that belong to the business environment,
due to the fact that these processes should provide some kinds of outputs to the surrounding

environment (Heidari et al., 2011).

3.2.5 Relationships between Business and IT Services

The ability to describe business and IT elements as independent services has been supported
by principles adopted from service-oriented architecture. As a result, the ambiguous nature
of the tightly coupled business and IT aspects at the operational level of an organisation is
clarified, which enables the distinct representation of business and IT aspects. The
composability and reusability characteristics allow interactions between services. For the
operation of an organisation, then, a business service can interact with IT services and also
with other business services. This promotes many-to-many relationships between services
within the organisation (see Figure 3.9). According to Scheepers and Scheepers (2008), a
single IT resource can impact multiple business processes. However, it makes it challenging
to distinguish the IT resource that impacts a specific business activity or process (vom
Brocke et al., 2014).

Figure 3.9: Representation of many-to-many relationships between business and IT services
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The relationships between business and IT services can be chaotic due to the fact that one
business service can be linked with multiple IT services and vice versa. These many-to-many
links between different business and IT services illustrate that there is no clear differentiation
between these linkages. This can be attributed to the absence of an explicit description for
the logic of the linkages. In this context, business and IT services have to be logically mapped

together in order to establish their alignment.

The mapping incorporates the requirements from a business service with the automation
capability offered by an IT service. These requirements are important as they describe the
objectives of the linkages between business and IT services. They can be represented as 1S
services that act as mediators for completing the linkages between business and IT services
(Jiang et al., 2002, Sun et al., 2014). An IS service can then be described by the automation
requirements from the business service and the technical capability provided by the IT
service to support the business needs (see Figure 3.10). Well-aligned business and IT

services can be the result of optimal mapping between business and IT services through 1S

Services.
/ Business Service \ / IT Service N
{ Stakeholders } ‘ Application ‘
| Capabilities ‘ [ Technical components I
‘ ‘ Processes ‘ ) ‘ l IT infrastructure ‘
{ IS Service

Business and IT integration }

Figure 3.10: Mapping business services with IT services through IS service (Sun et al., 2014)

In recent years, business and IT alignment research has paid more attention to the concept
of service orientation (Clarke and Nilsson, 2008). This enables the evaluation of business
performance and IT capabilities to be conducted from a service perspective (Cherbakov et
al., 2005, Hamidou Dia, 2010). Therefore, the adoption of service orientation in this research
is not limited to managing the complexity of the connections between business and IT
services, but also to determining the value of these services. Service values are not strictly

linked to financial aspects such as increased profitability, but extend to business credibility,
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performance and importance to the overall strategic goal achievement. Organisations are
obliged to have unique or niche business offerings that somehow differentiate their value-
adding and contribute to their sustainability in the industry (Boguslauskas and
Kvedaraviciene, 2015, Hafeez et al., 2002). It is still, however, very important for these
organisations to maintain information accessibility and accuracy of their offered services,
which are prone to constant changes (Xin, 2009). This encourages effective operational
management for the relationship between business and IT services in the organisation.

Enterprise Architecture is found suitable to address this issue as discussed next.

3.3 Enterprise Architecture for Managing Business and IT
Information

Enterprise Architecture (EA) is an emerging field and practice that aims to enhance the
management and operations of complex organisations and their information systems
(Lapalme et al., 2016). Principles from EA are adopted in this research for articulating and
managing business and IT as independent entities in the organisation. A clear description of
the entire organisation’s operational landscape can then be supported by individually
articulated business and IT concepts. Pereira and Sousa (2004) state that it is possible
through EA to have a transparent documentation and management of the linkages between
business and IT in the organisation. This clarity of the representation of the organisation’s
operational entities and their links facilitate their alignment. According to Liu and Li (2014),
the adoption of EA to promote alignment between business requirements and IT capabilities
is one of the primary reasons that EA is being adopted by many organisations around the

globe.

EA offers a structural comprehensive mechanism for individual management of the
description of business and IT concepts in an organisational operation. This individualistic
description of business and IT concepts allows for better understanding of each concept as
it is constructed in a systematic manner. Zachman (1987) emphasises that the increased level
of complexity and size of information systems design in an organisation demands the use of
logical architecture to define, integrate and control all the components of the system.
Similarly, Armour et al. (1999) conclude that it is difficult enough with a development
framework to ensure a coherent, consistent vision to guide the evolution of the information
systems in the organisation. They argue that it is even impossible without having a

framework.

There is a large number and huge variety of EA frameworks that have been discussed in the
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EA literature (Matthes, 2011). According to Hinkelmann et al. (2016), The Open Group
Architecture Framework (TOGAF) and Zachman EA framework are the most widely used
EA frameworks. TOGAF provides a template with more detailed steps that eventually
generate an EA. Zachman, however, does not provide any details for the implementation,
but it provides a formal and highly structured approach for viewing and defining the
organisation (Liu and Li, 2014). Regardless of the differences that exist between these two
frameworks, both address system challenges as well as the alignment between business and
IT (Hariharan, 2009). They are discussed next along with the Integrated Architecture
Framework (IAF) as frameworks that provide principles to establish the description of

business and IT in an organisation.

3.3.1 The Zachman Framework

The Zachman framework was formally published in 1987 (Zachman, 1987). It is a widely
known EA framework that pioneered the underlining thinking for structuring the business
and IT in an organisation. As illustrated in Figure 3.11, the framework provides a means of
observing an organisation from several different viewpoints and demonstrates how these
viewpoints are connected (Sowa and Zachman, 1992). This framework provides the
guidelines of the different aspects that need to be taken into account when establishing the

description of business and IT in organisations (Zachman, 1996).
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Figure 3.11: The Zachman framework for Enterprise Architecture (Zachman, 1996)

The Zachman framework, however, does not provide an approach to evaluate business and

IT alignment at the operational level of organisations, nor a technique that can be utilised to

assess the value of stakeholders. It also does not prescribe a set of models that can be

followed when implementing the framework (Guijarro, 2007). This limits its practicality for

the assessment of the value of business-aligned IT at the operational level of organisations.
65



3.3.2 The Open Group Architecture Framework

The Open Group Architecture Framework (TOGAF) is a well-known EA framework, which
offers a detailed framework that comprises a set of supporting tools and a development
method to assist the articulation of business and IT elements in an organisation. A key
element offered in TOGAF is the Architecture Development Method (ADM), which
specifies a process for managing articulated information of business and IT aspects in the
organisation. Individual phases are described in the ADM as illustrated in the left side of
Figure 3.12, which assist independent management of business and IT information. The
relationships between phases are also described in this method to support the management

of the alignment between business and IT.
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Figure 3.12: Correspondence between TOGAF-ADM (left) and the ArchiMate core framework
(right) (The Open Group, 2013)

The set of phases described in the ADM is adapted to fit for the business-aligned IT
environment at the operational level of an organisation. In this context, business service
elements can be described in the Business Architecture phase, whereas IT service elements
can be articulated in the Technology Architecture phase. The phase in-between, Information
Systems Architecture, can then be utilised to guide the alignment between business and IT.
The alignment status is then articulated in the Migration Planning phase for any potential
modifications required for the IT aspects in order to maximise its value-adding to the

organisational operation. Decisions to be applied for any modifications can then be managed
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in the Architecture Change Management phase. The central Requirements Management

process is where all relevant information from all phases is centrally managed.

3.3.3 Integrated Architecture Framework

Integrated Architecture Framework (IAF) is another EA framework that offers a structural
approach to guide the development of models that support the articulation of business and
IT aspects in the organisation (Wout et al., 2010). As indicated in Figure 3.13, the framework
adapts the main principles outlined in Zachman in articulating the information based on the
contextual, conceptual, logical and physical perspectives. The information is then

categorised as business, information systems and technology infrastructures.

iWhy!

Contextual

Business || Information || Information || Technelogy
‘What' systems ||infrastructure
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‘How'
Logical

‘With what'

Physical

Figure 3.13: The Integrated Architecture Framework (Wout et al., 2010)

Such a tool can be used by analysts to identify, collect and analyse related information that
is necessary in establishing the representation of the business and IT landscape (Urbaczewski
and Mrdalj, 2006). It can also be used as a tool to manage a large volume of valuable
information that is elicited from relevant stakeholders’ knowledge, which influences the
organisation’s operational efficiency and effectiveness (van der Raadt and van Vliet, 2009).
Although EA frameworks are widely accepted logical frameworks, the utilisation of these
frameworks for precisely assessing the business and IT alignment at the operational level of
organisations is not fully effective in practice. This is due to the focus of these frameworks
on providing guidelines for managing strategic and organisational changes. To establish the
fit between the right IT resource with the right business operation, principles from Task

Technology Fit (TTF) theory, which are discussed in the following section, are adopted.
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3.4 Task Technology Fit for Aligning Business and IT

Goodhue and Thompson (1995) define Task Technology Fit (TTF) as the degree to which a
technology assists individuals in performing required tasks. They assert that technology must
be both utilised and hold good fit with tasks it supports in order to have a positive impact on
individuals’ performances. Assessing the proper utilisation of IT can be achieved through
users’ beliefs in regard to the ability of an IT capability to support assigned task(s) (Dishaw
and Strong, 1999). TTF is adopted in this research to assess the degree of fit of the utilisation

of IT resources in supporting business operations.

The aim of TTF is the establishment of a consistent relationship between business needs,
stakeholders’ abilities and technology capabilities in order to contribute to the success of an
organisational operation (Goodhue and Thompson, 1995). The achievement of
correspondent interactions between aforementioned variables requires an assessment of
business-aligned IT at the operational level of an organisation. Results of this assessment
would illustrate the fitness level of the alignment between business and IT, reflecting on the

value of IT resources in supporting business operations.

Since the principles of TTF are adopted for assessing the fitness of business-aligned IT in
the organisational operation, it is essential to specify the exact type of fit in order to define
the precise linkage between business and IT. Failing to do so may lead to incompatible,
mixed or contradictory results of the alignment assessment (Bergeron et al., 2004). Different
types of fit describe the alignment or linkage between business and IT. For instance,
Venkatraman (1989) identifies six different types of fit that include moderation, mediation,
matching, gestalts, profile deviation, and co-variation, each with a different underlying
theoretical conceptualisation. The type of fit as “moderation” is adopted to describe the fit
as that of a moderator in the relationship between two variables. The predictor variable is
represented by business operations, while the dependent variable is represented by IT
resources that enable the former. The strength of the linkages between these two variables is
then illustrated through the effectiveness of the moderator to mediate them. Thus, the value

of the business-aligned IT is reflected through the strength of their fit.

Once the business-aligned IT value is established through its type of fit, various values can
be generated for a single IT capability that enables multiple business operations (Goodhue,
2006). This creates complexity to optimise the business and IT alignment. The TTF model
is then adopted for its principles with the intention of structuring the fitness between IT

resources and business operations at the operational level of an organisation (Goodhue,
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2006, Goodhue and Thompson, 1995).

Figure 3.14 illustrates the TTF model, which is a theoretical model that is commonly used
to evaluate how information technology leads to performance and usage impacts (Lu and
Yang, 2014). It indicates that both task and technology characteristics can affect the task
technology fit, which in turn determines users’ performance and utilisation. Four main

concepts are described in this model:

e Task characteristics: this concept defines the characteristics of business operations

to reveal the needs for supporting IT resources.

e Technology characteristics: this concept defines IT capabilities as I'T resources that
enable business operations. Both task and technology characteristics are
independently defined to attain the right information of the business and IT

components that facilitates proper understanding of the fit between them.

e Task Technology Fit: this concept defines the alignment between business and IT,
where the fit reflects the value of this alignment. The technology must fit the task it

supports in order to have a performance impact (Lu and Yang, 2014).

e Performance impacts: this concept defines the impacts of fit on the performance of

the business operations and IT resources.

Task
characteristics
Task Performance
Technology Fit impacts
Technology i
characteristics Utilisation

Figure 3.14: Task Technology Fit Model (Goodhue and Thompson, 1995)

The concepts outlined in the TTF assist with the representation of business and IT
characteristics in profiles and also their linkages in fit profiles (Zigurs et al., 1999). However,
it is found that the measurement of the fitness of IT in the business can be influenced by the
attitudes and beliefs of human actors towards the deployed IT (Hartwick and Barki, 1994).
This measurement is obviously subjective in nature and socially connected to stakeholders’
perceptions towards business and IT alignment (Wong et al., 2012). A study conducted by
Lam et al. (2007) on employees’ behaviour addressed the impacts of social aspects on the

interactions between deployed IT resources and enabled business operations. Issues
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examined in this study include self-efficacy, personal attitudes and perceived beliefs of
employees towards the adoption of IT to support business operations. The results show that
social aspects positively enhance the adoption of IT in the business. Other characteristics
such as the ease of use and usefulness of IT to the business (Davis, 1989) represent the strong

influence of social aspects in the level of alignment between business and IT.

A set of factors has been defined in the TTF based on the impact of the social aspects on
business and IT alignment. This set includes quality, authority, compatibility, timeliness,
relationship, ease of use, reliability and utilisation; it can be used to measure the fitness of
the business and IT alignment with regards to the organisational operation (Goodhue and
Thompson, 1995). The set of tangible and intangible factors that are defined, studied and
examined in this research, which are found to influence the level of alignment between

business and IT, are discussed in the following section.

3.4.1 Evaluation Criteria to Assess Business and IT Alignment

The measurement of the fit of IT resources to support business operations requires the proper
articulation of a set of factors or criteria that are relevant to the business and IT at the
organisational operation. In order to acquire a holistic value for this measurement, multiple
angles or perspectives of business operations and IT resources require measurement
(Palmius, 2007). The focus on social aspects that are related to the business and IT has led
to the definition of a set of intangible criteria, which are described as unquantifiable factors
such as attitudes and feelings (Bei and Chiao, 2006). However, these intangible factors are
not solely adequate for assessing the value of business operations, IT resources and the
degree of fit between them. Thus, another set of tangible factors, which are quantifiable in
nature, such as the number of IT application users (Whitten and Wakefield, 2006) are
incorporated in order to obtain a holistic value of the alignment. Both sets of tangible and
intangible factors represent the measuring requirements for a holistic assessment of the value

of the business-aligned IT.

3.4.1.1 Tangible Factors that Influence the Value of Business-Aligned IT

Tangible factors are those which can be quantitatively measured and also referred to for
objective decisions. They have been intensively applied in several assessment mechanisms
to evaluate the quality of business and IT in organisations due to their ability to provide
stable and strong evidence. Among these tangible factors are economic aspects such as the

huge IT investments that are made by organisations to support business performance. Hitt
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and Brynjolfsson (1996) define IT productivity, profitability and customer surplus as three
economic factors that are essential for evaluating the financial value of IT resources. These
financial factors influence the overall financial success of an organisation and, therefore,
organisations are required to effectively and efficiently manage their IT investments. The
technical quality of IT resources represents another tangible value by which the technical
performance of IT performing specific functionality is measured. The value describes the
quality of an IT resource to enable the automation of business operations, which influences
the overall quality of business performance (Luftman et al., 1999). Finally, the frequency of
utilising an IT resource in the business in terms of the number of times it is used or the
number of users, which is another tangible factor that reflects on the quality of IT resources
(Davis, 1989).

On the other hand, tangible factors that are related to the business domain include the
position of a business service in an organisational setting according to the organisation’s
strategic plans. In this sense, business services can be categorised based on their value-
adding potential to be either primary or secondary services (Porter and Millar, 1985).
Primary services have a higher level of criticality to the organisation compared with
secondary supporting services. In addition, the efficiency of business services is another
tangible factor that reflects on the quality of provided services. The efficiency can be
measured through the prompt delivery of business service value with minimal utilisation of
resources (Trischler, 1996). This value provides concrete evidence of the business service
performance. Sun et al. (2014) consider the level of criticality of the IT capability to support
relevant business operations as a tangible factor that bridges these two domains together.
The higher the level of criticality of IT capability to support related business operations, the

more important the link between business and IT.

These tangible factors can provide hard and stable evidence for the value of business and IT
alignment. However, they are not sufficient to determine the holistic value of business-
aligned IT if intangible factors are neglected. Therefore, both tangible and intangible factors
can complement each other in order to gain a holistic value for the alignment between

business and IT.

3.4.1.2 Intangible Factors that Influence the Value of Business-Aligned IT

Recent studies have shown the impact of intangible factors — namely, the social values of
relevant stakeholders associated with business and IT — on the business value of IT

applications (Jambari, 2014, Liu et al., 2011, Hamidou Dia, 2010). Cultural aspects also
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define the fundamental form of control for stakeholders involved in organisations (Sarros et
al., 2005, O'Reilly et al., 1991). Both cultural and social aspects are relatively related and
their definitions are often used interchangeably (Danesi and Perron, 1999). However, in the
context of business and IT alignment, social aspects are derived from the cultural aspects of
relevant people who have influence on the business and IT landscape within an organisation
(Jambari, 2014). Despite the obvious influence of cultural aspects on the value of the
business-aligned IT, it is difficult to articulate these aspects due to their subjective nature,
and this could be one of the reasons why these aspects have always been dismissed as factors

for measuring the value of business-aligned IT (Jambari, 2014).

In order to articulate these cultural aspects, previous studies on organisational behaviour
have paid attention to formalising rational mechanisms that enable the assessment of
business and IT values in an organisational operation (Liu et al., 2003). Cultural aspects
become strong when they are developed and spread among stakeholders within the
organisation. This strong unified behaviour among stakeholders is highly likely to affect the
overall behaviour of the organisation and therefore affect and influence the values of

business services and their alignment with IT services (Sarros et al., 2005).

Addressing the impact of social aspects as a critical part of the measurement to determine
the success of Information Systems (IS) has been highlighted in previous IS studies. For
instance, Delone and Mclean (2004) address users’ satisfactions as an important dimension
for evaluating successful 1S implementation through two case examples. Martinsons et al.
(1999) measure 1S success from four different perspectives through a balanced scorecard
approach. These perspectives include user orientation, internal processes, business value and
future readiness. Torkzadeh and Doll (1999) developed a tool to measure the perceived
impact of IT on the quality of stakeholders’ work in the organisation. The study shows a
positive relationship between the perceived impacts of IT on the quality of the work through

four perspectives: productivity, customer satisfaction, innovation and management control.

A recent case study conducted by Binyamin et al. (2017) in a higher education institution in
Saudi Arabia examined the impact of social influence, prior experience with learning
management systems, students’ satisfaction, teacher roles and computer self-efficacy on the
use of learning management systems. All examined factors are found to positively influence
students’ use and acceptance of the learning management system. It is clearly indicated
through previously mentioned work that intangible social aspects have a significant impact
on the successful implementation of information systems. When both tangible and intangible
factors are combined, they would have substantial impact on the value of the business-
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aligned IT.

In this research and for the purpose of assessing the value of business and IT alignment, a
set of tangible and intangible factors are used, which are found in the information systems

literature to influence the business value of IT. They are summarised in Table 3.4.

Table 3.4: The set of tangible and intangible factors that influence the business value of IT (adapted
from Sun et al., 2014)

Tangible/  Factor Description
intangible
Tangible Business service This value plays a role in determining the level of importance of
factors strategic value business services within an organisation setting according to the
organisation’s niche.
Business service The efficiency of a business service in terms of providing value
efficiency while meeting time and resource constraints.
IS service criticality The criticality level of the IS capability that is required by a
business service.
Technical quality of IT ~ The technical quality of an IT application that enables it to
application perform its capability as required by the business service it
supports.
Financial gains The financial gains accrued from the usage of IT, e.g. reduce
acquired from IT number of employees to perform certain tasks due to capability
application usage of IT application to do it more efficiently.
IT application usage The usage pattern of an IT application in terms of usage
frequency and number of users.
Intangible Stakeholders’ The perceptions of stakeholders towards business service
factors perceptions towards offerings, e.g. business service offerings meet stakeholders’

business services
Stakeholders’
perceptions towards IT
services

expectations.

The perceptions of stakeholders towards the usability and
usefulness of IT services to support business operations, e.g. the
IT applications are easy to use.

Although these factors have been discussed in the information systems literature, there was
doubt about their applicability to the higher education sector. This is due to the lack of
comprehensive business and IT alignment assessment research within this sector. This led
the researcher to develop a questionnaire (Appendix B) asking experts from Albaha
University whether or not these factors can also be applied in the higher education context
for the purpose of evaluating business and IT alignment. Four responses from IT/IS experts
from Albaha University were returned with general consensus that these factors are also
applicable to the higher education environment. Although the number of experts is small, it
was sufficient to proceed with this list of factors to carry out the business and IT alignment
assessment at a higher education institution.

For simplicity and readability, these factors are further discussed with measurement
approaches within business analysis techniques in Chapter 5, and interpreted through data

derived from the case study in Chapter 6.
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3.5 Profiling of Business and IT Services

The principles discussed from Service-Oriented Architecture, Enterprise Architecture and
Task Technology Fit support the description and the structuring of business operations and
IT resources as independent services. This then enables the encapsulation and the
organisation of relevant business and IT information into independent profiles. Profiling is
practiced in many disciplines and, at its simplest, refers to the process of organising relevant
information in a profile (Golemati et al., 2007). Unlike data structures, organising data in
profiles is not restricted to any specific form of organisation (e.g. tables, arrays, or graphs).
Relationships or constraints among different elements within one profile may also not be

required, yet the elements must be of relevance to an overall subject or an entity.

In this research, profiling is applied as a technique to organise information about business
and IT services forming independent business and IT service profiles. This facilitates the
mapping between business and IT services and also allows for prompt access to important
relevant information about these services at different stages of the alignment assessment.
According to Goodhue and Thompson (1995), the articulation of the right knowledge from
business operations and IT resources facilitates the right fit between them. These profiles,
therefore, enrich the practical assessment of business-aligned IT. However, information
within these profiles has to be updated either immediately or on an interval basis to provide
useful and more recent information that supports continuous assessment of the business and

IT alignment.

Forming the structure for the assessment of the fit between business operations and IT
resources is supported by the principles of TTF. Particular attention has been paid to the
degree of fit between business operation requirements and IT characteristics. TTF proposed
that the performance of organisational operations is affected by how well an IT resource
“fits’ with the business requirements. For assessing the value of the fitness itself, concepts

from Social Exchange Theory are adopted as discussed next.

3.6 Social Exchange Theory for Evaluating the Value of
Business and IT Alignment

Social Exchange Theory (SET) is adopted to represent the value of the fit between business
operations and supporting IT resources at the organisational operation. The development of
this theory was mainly to examine interpersonal exchanges that are not clearly related to

economic aspects (Gottschalk and Solli-Sather, 2005). Concepts from this theory, and its
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mainly focus on the influence of social values, allow for the integration of tangible and
intangible factors in a mechanism that assists for the evaluation of business and IT alignment
at the operational level of an organisation.

In its main concept, social exchange holds that there is a general expectation of some future
return when one actor does a favour for another, although the exact nature of the return is
not necessarily stipulated in advance (Blau, 1964). This is what makes social exchange
different from economic exchange, in that the former entails unspecified obligations,
whereas the latter specifies the exact quantity to be exchanged based, for example, on a pre-
specified contract. Emerson (1976) extends the view of the concept to go beyond its dyadic
format to accommodate a large number of actors. In this sense, SET is described as the social
exchange in a network that is established as a result of joining a set of actors who are
involved in the social construct. This is relevant to the evaluation of business and IT
alignment in that the value analysed from a number of stakeholders offers different
perspectives for the value of the alignment. The engagement of stakeholders in the exchange
relation is for the purpose of rewards (Emerson, 1976).

3.6.1 The Principles of SET in the Context of Business Operations-
Aligned IT Resources

Stakeholders involved in organisational operations have expectations about IT capabilities
and also expectations of what benefits can be obtained from these capabilities (Bostrom and
Heinen, 1977). This highlights the social essence of IT implementations and usage for
enabling business operations. It also emphasises the significance of social aspects as an
important factor to impact the assessment of the value of IT as it is aligned to support
business operations. The social exchange between business-aligned IT within an
organisational operation is reflected in SET through the impact of the social aspects on the
value of the business and IT alignment. The resulted value from the alignment assessment
would then indicate the behaviour of the business operation aligned with its supporting IT
resources. Based on the principles of SET, the value of the business and IT alignment is high

when the perceptions of stakeholders towards this alignment are more positive (Blau, 1964).

Previous studies in social exchange have demonstrated the ability of stakeholders’
interactions to enforce changes in the working behaviour of an organisational operation
(Cook and Whitmeyer, 1992). Similarly, this can be applied in assessing the value of
business and IT alignment where stakeholders’ interactions denote the social aspects that

influence the alignment and therefore can force changes to the value of this alignment. The
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adoption of social exchange theory principles for assessing the value of the alignment aims
to boost the business-aligned IT outcomes that have positive values and reduce those that
have negative values (Molm and Cook, 1995). Positive values of business and IT alignment
refer to business operations as being effectively aligned with IT resources with regards to
supporting operational efficiency. Another relevant principle is the mutual dependency of
business operations and IT resources, where both are developed with such that they
reciprocally justify their existence in the organisation.

The focus on the social aspects that are drawn from the interactions of stakeholders implies
the influence of their power as evaluators to determine the dependence structure of business
and IT (Lawler and Thye, 1999). However, the power of stakeholders as evaluators varies
significantly from one stakeholder to another based on the concept of the differentiation of
power. That is, when a stakeholder’s role in an organisation is of a higher importance, then
the higher it would be the impact of his/her social values towards the value of the business
and IT alignment. Thus, different stakeholders with different roles in an organisational
operation are assigned different levels of power in correspondence to their level of
significance. This reflects on the level of strength of various social values in assessing the

value of business and IT alignment.

Many existing approaches for assessing IT related values have focused on adopting either
tangible or intangible factors (Mitra et al., 2011). However, the adoption of SET principles
has supported the integration of both tangible and intangible factors in the assessment of
business-aligned IT value. More focus on the adoption of SET principles has been placed on
the perspectives that predict the level of stakeholders’ satisfaction as well as the durability
of business and IT alignment at the operational level (Sprecher and Metts, 1999). The level
of stakeholders’ satisfaction is described as the ability of IT resources to fulfil their needs
for enabling their tasks, whereas the durability of the alignment is described as maintaining
or terminating IT resources that are valued as poorly aligned with business operations
(Cropanzano and Mitchell, 2005).

In order to address these two perspectives, tangible and intangible factors are integrated to
articulate business and IT related values. Although the integration of both tangible and
intangible factors for carrying out the alignment assessment is complicated and has been
claimed to produce incomprehensible outcomes (Cumps et al., 2009), deriving the value of
business-aligned IT through the integration of these two types of factors provides a more
comprehensive view and informed value of business and IT alignment, since it is derived
through the analysis of multi-dimensional factors. The resultant value can then assist with
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decision-making with a view to optimising IT capabilities and business operations in the

organisational operation.

3.6.2 An Approach for Evaluating Business Operations-Aligned IT
Resources through SET

Previous discussions highlight the importance of articulating social aspects as significant
factors in assessing the value of business and IT alignment. Although main consideration in
determining IT values in business operations is placed on quantitative values derived from
tangible factors, the qualitative values derived from intangible factors can be supportive to
the assessment in terms of providing a holistic value for business-aligned IT.

SET has been adopted in many previous studies to examine the relationships in the supply
chain (Griffith et al., 2006); to analyse IT transformation in business where social and
political dimensions are considered to complement other economic dimensions (Carr and
Pearson, 1999, Johnston et al., 2004); to promote knowledge exchange among online
community of practice (Tiwana and Bush, 2000); and to influence IT outsourcing (Whitten
and Wakefield, 2006). More recently, Yan et al. (2016) adopt SET principles to demonstrate
knowledge sharing behaviour in online health communities. Similarly, Huang et al. (2018)
use SET to explain social networking behaviour in online gaming communities.
Paraskevaidis and Andriotis (2017) adopt SET to investigate altruism in tourism from the
perspective of host volunteers, with more insights on host volunteers’ motivations being
provided. Finally, Huang et al. (2016) implement SET to investigate the impact of
employees’ perceptions of the safety climate on job satisfaction, employee engagement and
turnover. In this study, employees’ perceptions from subjective and objective perspectives

are explained through SET to go beyond accidents and injuries.

In this research, SET principles are used to address the inconsistency that results from
articulating tangible and intangible factors as measuring criteria for the assessment of the
value of business-aligned IT services. As a result, benefit values that are drawn from social
aspects are incorporated in economic relationships with financial values (Whitten and
Wakefield, 2006). Attitudes and behaviours through SET principles are then determined
through the concept of ‘rewards’ for the interaction between business and IT domains
(Emerson, 1976). The rewards of the interactions reflect the integrated qualitative and
guantitative values as benefit values derived from the interactions between business
operations and IT resources (Sun et al., 2014). The cost of the interaction itself has not been

considered in this research since IT resources are defined as small, modular and replaceable
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components that cannot be easily financially estimated.

The higher the relative benefit value that results from multiple integrated qualitative and
quantitative values, the more the business operations are aligned with supporting IT
resources. Four aspects have been defined in SET as principles of social exchange that are
relevant to attempts to evaluate business and IT alignment value (Blau, 1964, Cook and

Whitmeyer, 1992). These aspects include:

e Group formation and cohesion: this aspect reflects the mapping of business

operations and IT resources as the establishment of their alignment.

e Integration: this aspect is reflected through the evaluation of the state of business
and IT alignment through the integration of several tangible and intangible factors.

o Differentiation: this aspect reflects the identification of different values from the
assessment of the same IT resource that is aligned to support multiple business

operations.

e Dissolution: this aspect reflects the elimination of IT resources based on their

alignment value with business operations.

Values from the business and IT domains that are articulated through the social exchange
assessment can further assist decisions for optimising business-aligned IT in the
organisation’s operational landscape. Approaches that take social aspects into consideration
to form business and IT alignment are discussed next, which highlight the importance of

articulating these aspects to establish this complex business and IT alignment relationship.

3.7 Approaches that Incorporate Social Aspects in Establishing
Business and IT Alignment

The involvement of social aspects in an organisational operation has challenged efforts to
establish proper alignment between business and IT. However, several approaches have been
discussed in the IS literature which incorporate social aspects as important factors in
establishing business and IT alignment. Two approaches are reviewed in the following
sections to gain more understanding about the impact of social aspects on the formation of

alignment between business and IT in organisations.

3.7.1 Soft Systems Methodology

Soft System Methodology (SSM) is a renowned methodology that emphasises the

importance of treating Information Systems (IS) in organisations as a “cultural rather than
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a technical phenomenon” (Checkland, 1999). As a consequence, it pays more attention to
the roles and concerns of relevant stakeholders in the development of business and IT
alignment at the operational level. SSM describes linkages between business operations and
supporting IT resources based on different stakeholders’ viewpoints (see Figure 3.15). These
viewpoints consider the needs and views of multiple stakeholders towards fitting IT

resources to enable business operations.

Stakeholder View 1
Stakeholder View 2

Business IT
Operation Resource

Stakeholder View 3

Stakeholder View n

Figure 3.15: The relationship between business and IT from stakeholders’ views based on SSM
(Checkland, 1999)

There are six perspectives that have been highlighted in the SSM which focus on the
management of IT resources from different related stakeholders’ views that are significant
in influencing the alignment (Checkland and Poulter, 2006). These perspectives are
represented in the word (CATWOE) which stands for Clients, Actors, Transformation,
Worldview, Ownership and Environmental constraints. The concepts provided by SSM to
establish the alignment are generic and the lack of a specified description to guide the
mapping between business operations and IT resources is the main challenge to its
practicality for establishing the alignment. Nonetheless, it clearly highlights the influence of

social stakeholders’ views on forming business and IT alignment.

3.7.2 Cognitive Work Analysis

Cognitive Work Analysis (CWA) is a methodology that is developed to model complex
socio-technical systems. It has been used for different purposes such as system design,
system modelling, information requirements and specification, team design and interface
design. However, the focus of CWA on defining constraints in a complex socio-technical
system (Naikar et al., 2006) facilitates the identification of the restrictions in the linkages
between business and IT at the operational level of organisations. As defined by Vicente

(1999), CWA is a developmental methodology that consists of five different phases as
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illustrated in Figure 3.16. These phases identify and analyse different perspectives of
constraints on workers’ behaviour in the organisation (Naikar et al., 2006). In the first phase,
which is domain analysis, the capabilities of the system are defined to form the basis of the
knowledge required about business and IT elements such as the behaviour of relevant
stakeholders and physical resources. The activities involved in the system that are essential
to successfully control it are then identified in the control task analysis phase (Lee and Kirlik,
2013).

Domain Analysis

Business Descrintion of IT biliti
Operation escription of IT capabilities
Control Task Analysis
Description of activities involved in IT

Strategies Analysis
Description of how activities can be done

|

Social Organisation and Cooperation Analysis
Description of activities to stakeholders & Coordination
between multiple agents

!

Worker Competencies Analysis :
Description of competencies and capabilities of involved >
stakeholders i

IT
Resource

ta,

Figure 3.16: The phases of the Cognitive Work Analysis for aligning business operations and IT
resources

This phase is coupled with the strategies analysis phase to provide the means of how the
activities can be accomplished (Bisantz and Burns, 2008). In other words, control task
analysis results in a description of what needs to be done, whereas the strategies analysis
results in a description of how it can be done (Vicente, 1999). The fourth phase is the social
organisation and cooperation analysis, which specifies how requirements can be
disseminated across human actors and the automation. The last phase is the worker
competencies analysis, where the competencies of relevant stakeholders are identified to
determine their capabilities to effectively perform in the business and IT domains. The
phases in CWA are divided to address different aspects involved in the organisation with

more focus on technical and social aspects. This provides clear structuring and better
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understanding of the business and IT domains in the organisation. The tangible aspects in
the organisation such as the financial factors of IT resources and their influence towards the
social aspects within the analysis phases have not been addressed in the CWA. There is also
an absence of guidelines that can be followed to perform CWA (Naikar et al., 2006).

The discussion of these two approaches highlights the importance of including social aspects
as an important element to form a proper alignment between business and IT. However,
these approaches cannot be utilised to assess the level of alignment between business and
IT. Therefore, an overview of practical approaches that have taken social aspects into
account to assess the value of business and IT alignment are discussed in the following

section.

3.8 Practical Approaches for Assessing Business and IT
Alignment

Although many attempts have been made by researchers and practitioners to develop
measurement tools to assess the alignment between business and IT, there is still no universal
way to carry out this alignment assessment (De Haes and Van Grembergen, 2015).
According to De Haes and VVan Grembergen (2015), many researchers have tried to develop
comprehensive measurement models that are as complete as possible to capture the complex
alignment construct and, as a result, each model ended up having its own specific approach.
This makes it challenging to compare findings of IT alignment studies. Relevant approaches
are discussed in the following sections to provide insights on how business and IT alignment

assessment is practically conducted.

3.8.1 The Matching and Moderation Approaches

The matching and moderation approaches are described in Venkatraman (1989) as
interpretations of the concept of fit between business and IT. The matching approach is a
simple straightforward methodology to measure alignment between business and IT, which
highlights differences in ratings between two pairs of related items (i.e. business items and
IT items) to indicate the level of alignment. Alignment, therefore, is the level of similarity
between the ratings of these business and IT items. When there is a high level of similarity
between related items, the alignment is high; on the other hand, when there is low level of

similarity, there is a high level of misalignment (see Figure 3.17).
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Figure 3.17: Representation of the matching approach for assessing business and IT alignment (De
Haes and VVan Grembergen, 2015)

The moderation approach, on the other hand, views the alignment as an interaction or, in
other words, as a combination between business and IT items. In comparison with the
matching approach, the moderation approach does not focus on calculating the differences
between business and IT items, but rather focuses on the interaction between them towards
the organisational performance (Hale and Cragg, 1996). In this situation, high ratings for
both business and IT items would result in a high alignment score, whereas low ratings for
both items would result in a low alignment score. Therefore, the outcomes of these two
approaches can be different (De Haes and VVan Grembergen, 2015).

Hoffman et al. (1992) examine the matching and moderation approaches in a model to
investigate the impact of the organisational structure-technology fit on organisational
performance. They pointed out that although results produced by these two approaches were
in the same direction, the moderation approach was less ambiguous and provided more
significant results. Cragg et al. (2002) similarly apply both approaches to measure the
alignment at the strategic and operational levels in small organisations. Based on collected
data from 250 respondents, they found that the moderation approach is more suitable for
measuring business and IT alignment compared with the matching approach. They also
found that small organisations with high levels of alignment tend to perform better than those

who do not experience proper alignment between business and IT.

Although these approaches provide a straightforward way to measure business and IT
alignment, they are mostly applied at the strategic level. They also provide only an overall
value of the alignment but without conducting a detailed analysis of several tangible and
intangible factors that influence this alignment value. Nonetheless, these approaches show
through previous applications that the assignment of rating values for business and IT items
is accomplished by individuals. This as a subjectively driven value illustrates the social

influence on assessing the value of business and IT alignment.
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3.8.2 The Business and IT Alignment Method

Chen et al. (2005a) introduce the Business and IT Alignment Method (BITAM) as a
methodology that can assist in the evaluation of alignment between business and IT (see
Figure 3.18). They claim that until the development of the BITAM, no efforts were
undertaken to develop a method that can detect, gauge and ameliorate the impact of
misalignment between business and IT strategies. They then introduced BITAM to manage,
detect and correct this misalignment through a process that describes a set of twelve steps.
These steps represent the guidelines for the procedures required to analyse the current state

of business and IT alignment.

1) Business Model: drivers, strategies,

revenue streams, investments,

2) Business Architecture: applications,

business processes, workflow, data flow,

Aignme

3) IT Architecture: hardware, software,

networks, components, interfaces,

Figure 3.18: The Business and IT Alignment Method (BITAM) (Chen et al., 2005a)

First, sets of business driving forces, operational scenarios and change scenarios are elicited
from relevant groups of stakeholders to initiate the process. Then, the operational and change
scenarios are prioritised to allow key information and technical architects to carry out an
elicitation of the business architecture. Once information is elicited from this step, the
operational and change scenarios are mapped onto the business and IT architectures. These
mappings are assessed for any misalignments and, once misalignments are identified, efforts
for realignment are proposed for the business and IT strategies. The propositions are then

evaluated to justify their financial impacts on the organisation.

The analysis steps defined in the BITAM address misalignment at the strategic and
operational levels of an organisation. This illustrates the importance of having a
comprehensive analysis at both levels in order to have better aligned business and IT. The
twelve-step process in BITAM also highlights the intensive role of relevant stakeholders to

provide valuable inputs for the analysis. However, regardless of their intensive involvement,
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the impacts of intangible aspects as influential factors on the alignment analysis have not

been specified.

3.8.3 The Method for Evaluating the Business Value of IT

In a recent study, Sun et al. (2014) develop a comprehensive method that takes into account
social and technical aspects for evaluating alignment between business and IT. It aims to
optimise the IT portfolio at the operational level of organisations to ensure that existing IT
resources deliver business value. Building on fundamental information systems and IT
alignment theories and methodologies such as Strategic Alignment Model (SAM),
Enterprise Architecture (EA), and Service-Oriented Architecture (SOA), the method
introduces a number of business analysis techniques that support the assessment of existing
IT applications in relation to their abilities for maximising business value. The techniques

are described in three stages of analysis as illustrated in Figure 3.19.
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Figure 3.19: A method for evaluating business value of IT (Sun et al., 2014)

In the first stage, strategic issues such as reducing operational costs and enhancing business

performance trigger the evaluation process at the operational level, which leads to further

understanding and investigation of existing related business and IT capabilities. These

capabilities are then independently profiled as business and IT services. A detailed

description of the business and IT services supported by analysed social and technical

perspectives is carried out in this stage. This then facilitates an alignment analysis to be
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carried out in the second stage through IS services that are defined to map business services
to corresponding IT services. Different groups of stakeholders are involved in this analysis
to evaluate the benefits of IT to the business through multiple tangible and intangible factors.
The outcomes of this analysis are then integrated, in the third stage, with business service
values that are identified in the first stage to determine the business value of IT. A set of
recommendations to IT applications that includes ‘retain’, ‘replace’, ‘outsource’, or
‘remove’, based on the intensive analysis of business and IT services throughout previous

stages, is then drawn to optimise the business value of IT.

The method was practically applied in a public organisation in the UK and set to evaluate 75
IT applications deployed to support 28 business services. The evaluation of these business
and IT capabilities was based on a strategic issue statement that is set by the organisation
which aims to achieve cost-effectiveness in the organisational operation. Therefore, the
analysis is conducted with more focus on expensive IT applications that are considered to
not add adequate value to the business. The results from the application of this method
indicate that possible savings of 28.05% from total IT expenses can be achieved once the

recommendations are applied.

The method provides guidelines of theoretical and methodological principles as well as
technical and social factors that should be considered in comprehensively evaluating
business and IT alignment at the operational level of organisations. The structure of the
method is also designed based on best practices in IT alignment and information systems
theories and methodologies, which enables further incorporation of other factors and
techniques to be embedded in the method without re-designing it. Finally, the emphasis on
social perspectives as important factors that influence the value of the alignment is reflected
in this method where different groups of stakeholders are engaged in different techniques to

provide inputs that lead to comprehensively deriving the business value of IT.

However, the method does not take advantage of the comprehensive business and IT analysis
when reporting back to the strategic level about the business performance of the
organisation. Besides enhancing the IT portfolio through the method’s outcomes, this
bottom-up approach would also provide insights to enhance business aspects that would lead
to better alignment between business and IT. Moreover, although the method provides a
technique for evaluating the performance of business services from an intangible perspective
through stakeholders’ perceptions, it does not provide a concrete tangible approach that
complements the intangible one, which may lead to biased results for determining the level
of effectiveness of analysed services.
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3.9 Critiques of Theoretical and Methodological Grounds for
Assessing Business and IT Alignment

This section serves as the transition phase from the literature review (i.e. underpinning
theoretical and methodological foundations) to a proposed service driven business and IT
alignment assessment method, which is thoroughly introduced in Chapter 5. Although many
practical approaches for evaluating the alignment between business and IT at the operational
level have been developed and can be mostly found in consulting practices, they tend to be
ad hoc, having specific approaches for assessment which makes it difficult to come to a
universal methodological approach to be applied for assessing the alignment between
business and IT (Ullah and Lai, 2013, De Haes and VVan Grembergen, 2015).

The lack of a comprehensive approach that incorporates tangible economic and intangible
social factors in the alignment assessment poses another challenge in the state-of-art business
and IT alignment assessment (Sun et al., 2014). This leads to the exploitation of principles
and concepts from previously discussed theoretical and methodological foundations to
propose an assessment method for carrying out the business and IT alignment evaluation at
the operational level of organisations. Table 3.5 provides critiques on chosen scientific work
that is integrated into a novel approach to carry out the business and IT alignment

assessment.

Table 3.5: An overview of chosen scientific work underpinning the proposed business and IT
alignment assessment method

Theories and The purpose of adoption

methodologies adopted

Socio Technical Principles from this theory are found suitable to describe an

Systems (STS) organisational operation demonstrating social and technical aspects
that influence the operation of an organisation. However, this creates
ambiguity to elicit business service values and IT service values since
social aspects are subjective in nature. This then leads to consider
concepts of norms, which are defined in Organisational Semiotics.

Organisational Norms, as defined in Organisational Semiotics, are found appropriate
Semiotics to assist for articulating formal and informal rules that exist in the
organisational operation (i.e. business and IT services). However, the
outcomes from norms analysis cannot be quantitatively represented,
which prevents its value from being incorporated as one of the
influencing factors that affect the value of business and IT alignment.
Having a mechanism to represent norm values in quantifiable terms
would enrich the influence of intangible aspects on the value of
business and IT alignment.

Strategic Alignment The seminal well-known Strategic Alignment Model (SAM)

Model (SAM) proposed by Henderson and VVenkatraman (1993) is found
(Henderson and appropriate for providing guidelines to establish a proper alignment
Venkatraman, 1993) between business and IT. The structure of the proposed method is

then influenced by the SAM, where business and IT alignment is
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described at both strategic and operational levels. However, SAM has
never been used to measure the alignment between business
operations and supporting IT resources.

The Unified Framework
for business and IT
alignment (Maes et al.,
2000)

This extension work of SAM by Maes et al. (2000) in a Unified
Framework for business and IT alignment is found appropriate for
providing guidelines to establish the alignment between business
operations and supporting IT resources, but with more emphasis on
the importance of articulating social perspectives of related
stakeholders at the operational level. It also supports establishing
effective communication layers between strategic and operational
levels, which is interpreted in the proposed method through Key
Performance Indicator (KPI) concepts to link and guide the
assessment at the operational level towards achieving strategic
objectives. Nevertheless, the Unified Framework in itself, cannot be
used to measure the alignment between business and IT at the
operational level.

Service-Oriented
Architecture (SOA)

Since current business and IT alignment research is focusing more on
the concept of service orientation as a new paradigm shift in business
thinking, the proposed solution is also designed to be service-driven.
Therefore, principles from Service-Oriented Architecture (SOA) are
found suitable for enabling a clear description of business operations
and IT resources as independent business services and IT services,
respectively. Business and IT services are then described at the same
granularity level to facilitate the logic for establishing their alignment
and assessment. This is due to the complexity of the operational level
and the possibility of describing these services at different granularity
levels.

Enterprise Architecture
(EA)

Principles from Enterprise Architecture (EA) are found suitable for
enabling individual structuring and management of these business
and IT independent services. EA frameworks such as Zachman and
The Open Group Architecture Framework (TOGAF) provide an
effective approach for observing the detailed relationship between
business and IT activities. TOGAF in particular specifies a process
for managing articulated information of business and IT aspects in
the organisation. However, since these approaches do not provide a
mechanism to establish the alignment between business and IT
services, concepts from Task Technology Fit (TTF) theory are
adopted.

Task Technology Fit
(TTF)

The concepts from TTF theory are found suitable for establishing the
links between business tasks and technology capabilities through fit
interpretation of the relationships between them. TTF is also found
appropriate for its focus on the social perspective in establishing the
relationship between business and IT services. This supports the
incorporation of intangible factors such as the perceptions of human
actors towards the evaluation of the performance of business and IT
services. However, TTF does not define an approach to determine the
degree of fit between business and IT services. This leads to the
adoption of principles from Social Exchange Theory (SET) to realise
the degree of fit between business and IT services, which reflects the
value of the business and IT alignment.

Social Exchange Theory
(SET)

Principles from SET support the incorporation of tangible and

intangible factors in determining the value of the business and IT
interaction. SET does not specify the set of factors that have to be
involved to determine this value. This is then found applicable in
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determining the value of business and IT alignment through a proper
integration of tangible and intangible factors that are found to
influence this alignment’s value. However, tangible and intangible
factors are represented in different data types and the principles of
SET are not capable of handling these multi-data forms. This leads to
the normalisation of the resulted values from different factors into a
standardised value to enable stability of the factors’ values during the
assessment of the business and IT alignment.

Soft System Both theoretical and practical business and IT alignment approaches
Methodology (SSM), that have been discussed in previous sections including Soft System
Cognitive Work Methodology (SSM), Cognitive Work Analysis (CWA), the matching
Analysis (CWA), the and moderation approaches, the Business and IT Alignment Method
matching and (BITAM) and the evaluation method proposed by Sun et al. (2014)
moderation approaches, | have shown the influence and importance of articulating social

the Business and IT perspectives in the assessment of business and IT alignment due to
Alignment Method their significant impact on the level of alignment between business
(BITAM) and the and IT. The last two approaches, specifically, illustrate the necessity
evaluation method of having a comprehensive approach to address the complexity of
proposed by Sun et al. business and IT alignment assessment at the operational level of
(2014) organisations.

The integration of these principles and concepts from multiple theories and methodologies
into a new approach to evaluate business and IT alignment reflects the complexity and the
multiple perspectives that are involved in the evaluation process of business and IT
alignment at the operational level of an organisation. De Haes and Van Grembergen (2015)
emphasise that researchers, in their studies, should adopt the most suitable approach for their
business and IT alignment research. The proposed method has been influenced by previously
mentioned theoretical and practical grounds and mostly by the efforts made by Sun et al.
(2014), which comprehensively address the business and IT alignment at the operational
level, while also taking both tangible and intangible aspects that influence this alignment

into consideration.

However, the proposed approach provides more analytical capabilities by drilling down to
business processes and IT components to elicit more concrete facts to be used towards
measuring the alignment value. The proposed method also links the strategic level of the
organisation with the operational through KPIs that are mapped to business services for two
purposes: first, to guide the alignment evaluation process at the operational level to be
focused on a set of business services that are critical to the organisation. This means that
efforts spent on the analysis of business-aligned IT services are devoted to services that affect
an organisation’s success, since they are linked with strategic KPIs. Second, to enable a
feedback mechanism on the operational performance to be delivered at the strategic level
once the alignment evaluation cycle is completed. This provides another real-time dimension
to observe operational performance and start accountability. This will also help to establish
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a clear view of the aspects that are contributing to the violation of KPIs. The method is

extensively introduced in Chapter 5 and then applied in a real-life case study in Chapter 6.

3.10 Summary

Evaluating business and IT alignment at the operational level of an organisation from only
tangible or intangible angles may not lead to confidence in the evaluation outcomes. This
has been learned from existing state-of-art research that seeks more comprehensive
approaches for evaluating business-aligned IT. This chapter then provides a set of tangible
and intangible factors that are found to affect this alignment, thereby, fully answering the
first research question and building on the discussion made in the previous chapter. This
chapter also paves the way to answer the second research question through the discussion of
underpinning theoretical and methodological principles that provide guidelines and insights
for devising a new approach that can facilitate the assessment of business and IT alignment

at the operational level of an organisation.

The set of underpinning theoretical and methodological foundations that have been discussed
in this chapter illustrate how business and IT alignment can be theoretically established and
analysed, and how it can also be practically assessed. These foundations are then adopted
and adapted to establish a clearly defined and managed alignment, which would
subsequently facilitate the assessment of the state of this alignment. This is supported by
principles and concepts from Service-Oriented Architecture (SOA) and Enterprise
Architecture (EA) where an organisational operation can be made structurally clear,
facilitating proper alignment on the same ground between business and IT services.
However, the involvement of social aspects that influence this alignment creates further
alignment assessment complexity. Task Technology Fit (TTF) theory is then adopted to
establish the fit between business operations and supporting IT resources while taking social
aspects into account. Finally, Social Exchange Theory (SET) is found suitable to integrate
tangible and intangible factors to determine the degree of the fit between business operations
and IT resources. Table 3.5, at the end of this chapter, points out the purpose of adopting and

adapting these grounds to underpin the new proposed alignment evaluation method.

In order to scientifically incorporate these theoretical and methodological foundations and
also the identified set of business and IT alignment influencing factors into an alignment
assessment tool, research methodologies related to the information systems research are
discussed in the next chapter. This leads to the selection of the most appropriate research
approach that guides the development of the alignment assessment method.
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Chapter 4
Research Methodology

The three research questions posed in this thesis are framed to develop a method that can
facilitate the evaluation of business-aligned IT services at the operational level of an
organisation. The development of this method to address real-world problems requires an
appropriate scientific approach to be followed. The entire research thus has to be grounded
in an appropriate set of paradigm, methods and techniques to ensure its scientific validity.
This chapter broadly discusses different research paradigms, methodologies and techniques
related to Information Systems (IS) in order to provide awareness of methodological options.
It then discusses the approaches that are selected as most appropriate for achieving the

research aim and objectives.

4.1 Review of Research Paradigms and Philosophical
Groundings

Research methods are usually driven by philosophical stances that define the research
paradigm. A research paradigm is defined as a set of beliefs that guides actions (Guba, 1990).
In other words, it is a means of viewing the world that influences, yet does not control, the
assumptions of the research (Kuhn, 2012). According to Lincoln and Guba (1985), three
questions can be identified to determine the boundaries of a paradigm: ontology,
epistemology and methodology. Ontology defines the study of being, where the nature of
reality is described in terms of what is real and what is not, what is fundamental and what is
derivative (Vaishnavi and Kuechler, 2015). Epistemology is defined as the theory of
knowledge, where the nature of knowledge is explored with regards to its scope, methods,
validity, and the distinction between opinions and justified beliefs (Orlikowski and Baroudi,
1991). Hirschheim et al. (1995) briefly describe ontology as what is assumed to exist, and
the epistemology as how we can know about the things that are assumed to exist. The
methodological question refers to the practical actions that one employs to gain knowledge

or discover reality.

The answers to these three questions show a clear interrelated connection between them.
That is, ontology presents the view of the world in either a subjective or objective manner,
which effects the epistemology (the knowledge) of reality. Both ontology and epistemology

provide guidance and directions to the methodology selection that is followed to gain
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knowledge of reality. Different research paradigms that are discussed within the IS research
are discussed next, with emphasis placed on Design Science Research as a research paradigm
of choice.

4.1.1 Positivist Research Paradigm

Positivist research follows the method of natural science which assumes the existence of
independent, stable and objective reality. This paradigm of research aims to increase
predictive understanding of phenomena (Orlikowski and Baroudi, 1991). In this context,
only observable phenomena that are considered to be real are recognised. Positivist research
does not support subjective views from people that influence social reality. However, the
emergence of the post-positivism paradigm helps to tackle this issue, where the study of the
social world from people involved in real activities is supported (Hirschheim and Klein,
1994). On the other hand, anti-positivist research accepts the notion that the research could

be biased due to researcher influences.

4.1.2 Interpretive Research Paradigm

Unlike the positivist paradigm, realities in this research paradigm are believed to be multiple
and constructed. It assumes that access to reality can be gained through social constructions
such as languages and shared meanings (Walsham, 1995). In the IS field, interpretive
research has become more important with increasing numbers of published interpretive
studies (Walsham, 2006). Adopting this paradigm in research provides the researcher with
in-depth understanding of the studied phenomena (Orlikowski and Baroudi, 1991). Hence,
this paradigm is more concerned with understanding what things actually are, not how things
work. However, this research paradigm has been criticised for its subjective nature as
researchers’ assumptions, values and beliefs might shape the research study and its

outcomes.

4.1.3 Design Science Research Paradigm

Design Science Research (DSR) has received growing consideration in the information
systems literature (Fischer et al., 2010), following the influential work of Walls et al. (1992),
March and Smith (1995) and Hevner et al. (2004). Hevner et al. (2004) state that the majority
of the research in the IS discipline can be categorised into two main paradigms: behavioural
science and design science. Unlike the behavioural science paradigm that seeks to develop

and verify theories to explain or predict human or organisation behaviour, the design science
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paradigm extends human and organisational boundaries to create new and innovative
artefacts. Both the design and behavioural sciences complement each other to address
essential problems facing the implementation of information technology (see Figure 4.1).

IS Artefacts Provide Utility

Design Behavioural

Science Science
Research Research

IS Theories Provide Truth

Figure 4.1: Behavioural science and design science research complementing each other (Hevner
and Chatterjee, 2010).

Aurtefacts that are developed based on the DSR are created and evaluated with an intention
to solve identified problems. March and Smith (1995) state that resulted artefacts can be
broadly defined as constructs, models, methods and instantiations, which enable researchers,
as well as practitioners, to realise and tackle organisational problems that are inherent in
developing and successfully implementing information systems. Vaishnavi and Kuechler
(2015) consider also frameworks, architectures, design principles and design theories as
potential outputs of a DSR project (see Table 4.1).

Table 4.1: Possible outputs of a Design Science Research project (Vaishnavi and Kuechler, 2015)
Output Description

Constructs The conceptual vocabulary of a problem/solution domain.

Models A set of statements or propositions conveying relationships among constructs.

Methods Sets of steps used to perform a task.

Instantiations Situated implementations in certain contexts that do or do not operationalise
constructs, methods, models and other abstract artefacts.

Frameworks Conceptual or real guides serving as support or guide.

Architectures High-level structures of systems.

Design principles  Core concepts and principles to guide design.

Design theories A perspective set of statements on how to do something to achieve a certain goal. A
theory typically includes other abstract artefacts such as methods, models, constructs,
architectures, frameworks and design principles.

The output of a DSR therefore should contribute to the design science knowledge. This
knowledge contribution can be in different forms as illustrated in Figure 4.2. This framework
shows four types of knowledge contribution that can be made through conducting research
that follows a design science approach. One or more types of contributions can appear within
a single piece of research, including: invention, which refers to inventing new
knowledge/solutions for new problems; improvement, which refers to the development of
new knowledge/solutions for a known problem; adaptation, which refers to innovative or

substantial adaptation of knowledge/solutions for new problems; and, finally, routine design,
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which refers to the application of known knowledge/solutions to known problems
(\Vaishnavi and Kuechler, 2015).
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Figure 4.2: Contribution framework of a DSR (Gregor and Hevner, 2013)

Figure 4.3 illustrates the design science research framework and its fundamental concepts.
These concepts are essential in the nature of the information systems research. They include
the Environment, IS Research and the Knowledge Base. The environment is where the
problems of interest take place involving people, technology and organisations. This is
known as the problem space, which must be clearly represented for every problem-solving
effort (Simon, 1996). The second concept is IS Research, which stands as a vehicle to address
the issues and problems in the environment. Finally, the Knowledge Base, which consists of
foundations and methodologies that represent raw materials from and through which IS

research is achieved (Hevner et al., 2004).
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Figure 4.3: Conceptual framework for DSR (Hevner et al., 2004)

Based on the DSR conceptual framework proposed by Hevner et al. (2004), the design cycle

can be adapted as a procedural flow for carrying out information systems research, where
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the process steps guide the flow of knowledge throughout the design science research (Purao,
2002). This procedural flow is described in Vaishnavi and Kuechler (2015) as shown in
Figure 4.4.
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Figure 4.4: The process model for Design Science Research (Vaishnavi and Kuechler, 2015)

Based on this process model, the research begins with the awareness of the problem to
identify the problem or gap in the real world. Then a preliminary suggestion design is made,
derived from existing relevant knowledge and theory as a foundation to drive the research
to solve the identified problem. The development of a tentative design resulted from the
preliminary suggestion is then carried out to derive the solution (artefact). The developed
artefact is then implemented and evaluated to determine its utilisation as a suitable solution
to the problem identified. Suggestion, development and evaluation are iteratively performed
in the course of the research effort. The iteration process represented in the flow from partial
completion of the cycle back to awareness of the problem is reflected by the circumscription
arrow. The conclusion then indicates the end of the research cycle. The knowledge
contribution resulted from the knowledge production is indicated by the circumscription and

design science knowledge arrows as shown in Figure 4.4.

The iterative feature of design science research provides the agility that allows the researcher
to enhance and improve the artefact to reach the right solution for the right problem. The
iteration is applied when the outcomes from the development and evaluation steps reveal
further or different issues and problems from the ones that were initially defined in the first

step. On the other hand, the complexity of conventional scientific research paradigms, such
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as positivist and interpretive research paradigms, may not properly fit to solve real-world
problems that are related to information systems research. This has influenced the emergence
of DSR as an alternative perspective to address problem-solving in information systems

research.

The differences between research paradigms are based on their descriptions of ontology,
epistemology and methodology. Three research paradigms are discussed in this chapter,
which are summarised in Table 4.2.

Table 4.2: Comparison between philosophical stances of three research paradigms (Vaishnavi and
Kuechler, 2015)

Stance Positivism Interpretivism DSR

Ontological A single reality, Multiple realities, socially ~ Multiple, socio-technologically
knowable, constructed enabled
probabilistic

Epistemological Objectivist, Subjectivist, i.e. Knowing through making,
dispassionate, knowledge and values Iterative circumscription reveals
dualist, detached emerge from the researcher meaning, improve the world
observer of truth interaction through intervention

Methodological —Quantitative Qualitative (hermeneutical, Qualitative exploration,
(statistical) dialectical) quantitative confirmations

The purpose Truth, universal and  Understanding, situated Control, understanding, creation,
prediction and description progress (i.e. improvement)

The establishment of an appropriate research paradigm for conducting scientific research is
essential as it sets the philosophical assumptions of the research. This will then allow the
researcher to properly determine applicable choices of research methodology, methods and

techniques for the research.

4.2 An Overview of Research Methodology, Methods and
Techniques

Although the terms methodology and method are fundamentally different, they are often
interchangeably used. The following section clarifies the differences and the relationships
between these terms and provides an overview of research methodology, methods and
techniques that are applicable for information systems research.

4.2.1 Differences between Methodology, Methods and Techniques

A research methodology is defined as the theoretical perspective of the research, which
includes the overall nature of the research activity to carry out a scientific investigation
(Kothari, 2004). It describes the angle from which the researcher wishes to address the
research problem or question (de Hoog, 1998). There are two fundamental methodologies:

qualitative and quantitative. However, some research might not fit entirely into either of
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these two research methodologies (Johnson and Turner, 2003). Therefore, a mixed
methodology approach that combines principles from these two methodologies is applicable
for guiding the investigation of this type of research.

On the other hand, a research method is described as the overall strategy or approach that a
researcher engages in to carry out an empirical investigation. Specific methods can be
adopted in information systems research to set the investigation structure, including action
research, grounded theory, case studies and ethnography (Myers and Avison, 1997).
Appropriate selection of a research method enables proper data collection processes to be

performed. This will then lead to the production of results that fit the goal of the research.

For each research method, several data collection techniques can be applied. This does not
necessarily mean an individual method is linked with a specific data collection technique
(Williamson, 2002). A technique is the approach taken by the researcher to collect data or,
in other words, it is a way of harvesting empirical evidences from the source. Figure 4.5
illustrates a research framework for conducting research studies which highlights the
relationships between research paradigms, methodologies, methods and techniques.

Research paradigm
Positivist
Interpretivist
DSR

Strongly Implies

A 4

Research methodology
Qualitative
Quantitative

Mixed Methodology

Does not imply

A4

Research method
Survey
Case study
Ethnography

May imply

Y

Research technique
Questionnaire
Experiment
Interviews

Figure 4.5: The research framework for conducting research studies (adapted from PICKARD,
2002)

Although choices of lower levels may seem to be influenced by those of upper ones, there
are no strict correlations between them. Next, an overview of main research methodologies

is introduced.
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4.2.2 Research Methodologies

As indicated in Figure 4.5, a research paradigm defines a research methodology, where the
latter sets the angle for the researcher to address the research problem. Two fundamental and

one derivative research methodologies are discussed in the following sections.

4.2.2.1 Quantitative Research Methodology

Quantitative research is based on the assumption that human behaviour can be described by
social facts, which can be interpreted by methodologies that use the deductive logic of
natural sciences (Bryman and Cramer, 1994). It supports the measurement and analysis of
causal relationships between variables in mathematical expressions. Studies that involve
laboratory experiments, survey methods and numerical methods, such as mathematical
modelling, are where this methodology is commonly adopted. However, there is an
increasing tendency towards the application of qualitative research in information systems
research, with the focus shifting from technological issues to users and organisational issues
(Ousmanou, 2007).

4.2.2.2 Qualitative Research Methodology

Qualitative research was initially developed to enable researchers to study social and cultural
phenomena related to social sciences. It refers to studies that are not empirically examined
or measured through frequency, intensity or amount (Denzin and Lincoln, 2011). Although
quantification is not the main emphasis of this methodology, it does not necessarily mean
that it cannot use numerical values for its analysis (Easterby-Smith et al., 2012). However,
Kaplan and Maxwell (2005) argue that the objectives of qualitative research revolve around
the understanding of phenomena from participants’ points of view and its particular social-

institutional context is largely lost when textual data is quantified and aggregated.

Adopting this methodology in information systems research can benefit researchers to gain
richer understanding of users’ perceptions towards their use of technologies. This is due to
the close interpretation of phenomena through the analysis of meanings from participants’
perspectives in their natural environment (Kaplan and Maxwell, 2005). In fact, qualitative
researchers need not only to understand the social context from involved participants, but
also to understand their own perspective and its impacts on the selected method (Easterby-
Smith et al., 2012). Action research, case studies and ethnography are some examples of
qualitative methods, while questionnaires, observations and interviews are some examples

of qualitative investigation techniques.
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4.2.2.3 Mixed Methodology

A mixed methodology involves both quantitative and qualitative approaches (Tashakkori
and Teddlie, 1998). It is typically adopted when the nature of the research does not fully
conform to either approach (Johnson and Turner, 2003). Therefore, mixed methodology can
be customised by combining relevant principles and concepts from qualitative and
quantitative approaches into a single research methodology that fits the research intention
(Leahey, 2007).

In terms of evidence, both qualitative and quantitative research methodologies are different
in that the former provide soft evidence and deal with information patterns, while the latter
provide facts that are predictable and unquestionable (Ousmanou, 2007). Nonetheless, they
could complement each other when combined in a mixed methodology approach that is

purposefully customised to meet a research goal.

4.2.3 Research Inquiry Methods for Information Systems Research

The selection of a research method will significantly influence the way in which the data is
collected by the researcher. Case studies, action research, ethnography and grounded theory
are some specific methods adopted in information systems research to underlie the
investigation structure (Myers and Avison, 1997). These methods are briefly discussed

below.

4.2.3.1 Case Studies

‘Case study’ refers to a qualitative approach taken by a researcher to investigate real-world
phenomena in depth. Yin (2013, p.16) defines case study in one of the most applied and
commonly accepted definitions as “an empirical inquiry that investigates a contemporary
phenomenon (the case) in depth and within its real-world context, especially when the
boundaries between phenomenon and context may not be clearly evident”. It can represent
both the process of investigation of phenomena as well as the written outcome of that
investigation. It can also be used for both quantitative and qualitative research depending on
what phenomena are being investigated and also what approach the researcher is adopting

to acquire knowledge.

Multiple techniques can be employed in a case study, such as interviews, field studies and
participant-observations, all of which enable researchers to collect information from
individuals or groups and to develop appropriate solutions based on the analysis of the

information gathered. Case studies are found to be more relevant for research that involves
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social phenomena and an extensive and in-depth description is required (Yin, 2013). In the
information systems discipline, case studies are the most commonly used qualitative method
that provides a holistic view and in-depth knowledge of the phenomena (Orlikowski and
Baroudi, 1991, Benbasat et al., 1987, Galliers, 1990). However, it is not intended for the
production of generalizable findings (Galliers, 1990), but, rather, allows for the
transferability of these findings to different applicable contexts (Maykut and Morehouse,
1994).

According to Stake (1994), there are three types of case study research in information
systems: the intrinsic, the instrumental and the collective case study. The intrinsic case study
Is typically carried out to provide an in-depth understanding of phenomena in a natural
setting, while the instrumental case study is used to explore a particular theory or
phenomenon through the case, which acts as a vehicle for the investigation. The collective
case study is used to describe a research study that involves studying new and rapidly
changing situations through the use of more than one case to investigate the complex

phenomenon.

4.2.3.2 Action Research

Action research is a practice based research that is usually conducted by practitioners who
regard themselves as researchers (McNiff and Whitehead, 2009). It seeks to bring together
theory and practice, action and reflection (Reason and Bradbury, 2001). In addition, it claims
that for a difference to be made, actions or changes need to be incorporated in the research
design from the beginning (McNiff and Whitehead, 2009). Actions that result from

investigations into the action research approach need then to be evaluated.

Amongst practitioners, this approach is popular due to its ability to broaden experience in
the wider community. Unlike traditional approaches, where theories and findings are
presented in the form of recommendations for future actions, research and action in action
research are carried out in parallel. In information systems research, the adoption of action
research has become a widely accepted method for narrowing the gaps between researchers
and practitioners. It is relevant since it sets a platform that allows researchers to experience
the practical community through the research-practitioners relationship in the research
process (Baskerville, 1999). Focus groups, observations, interviews and questionnaires are

some examples of data collection techniques that are used in this research method.
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4.2.3.3 Ethnography

Ethnography research aims to describe a holistic view of a social setting in an organisation
through a combination of views of that of an insider and that of an outsider. It positions the
researcher at the research site for a long time to obtain deep understanding of the social
constructs within the organisation (Myers and Avison, 1997). Thus, it is considered one of
the most in-depth research methods possible. Similar to the main concept of case studies,
ethnography refers to the process of engagement as well as to the output of that engagement
(Agar, 1996).

Ethnographic research has been widely used in information systems research, particularly in
studies that are concerned with information systems development (Orlikowski, 1993,
Hughes et al., 1992). Accordingly, it can enable researchers to understand stakeholders’
needs in an organisation as well as different viewpoints and goals. This would eventually
help in designing optimal applications that meet organisational and stakeholders’ needs.

Participants’ observations are a primary data collection technique in ethnographic research.

4.2.3.4 Grounded Theory

Grounded theory is a systematic approach that aims to discover theory based on an inductive
analysis of contextual data (Glaser and Strauss, 2009, Leedy and Ormrod, 2005). It promotes
researchers to create theories that provide understanding of social phenomena. It is mainly a
qualitative method based on its nature of articulating specific social phenomena. However,
Glaser and Strauss (1967) state that it is also applicable for quantitative research. In addition,
this method can be applied in ethnography, action research and case studies due to its
simultaneous use of data collection and analysis (Charmaz, 2006).

The specific approach of theory development embraced in this method is what makes it
different from other methods. It is not grounded on other theories as knowledge foundations
to base the research design. However, all possibilities of developing a theory have to be
examined as a result of analysing the collected data from the understanding of the social
phenomena. Grounded theory becomes an increasingly common approach in information
systems research due to its usefulness in the development of process-oriented, context-based
explanations and descriptions of the social phenomena in the information systems
(Orlikowski, 1993). Common techniques used in this method are group feedback analysis

and face-to-face interviews.
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4.2.4 Data Collection Techniques

Data collection techniques are not necessarily associated with specific research methods that
are discussed in the previous section. However, understanding different available data
collection techniques is important to help the researcher to decide on the most applicable
options for achieving the research aim. Multiple data collection techniques that could be

used for collecting empirical data are reviewed in the following sections.

4.2.4.1 Interviews

Interviews are one of the most adopted data collection techniques for case study research
(Yin, 2013). The main purpose of interviewing participants is to have access to what is in
their mind (Stenhouse, 1984). According to Guba and Lincoln (1989), an interview can take
different forms, from highly structured administrated questions to highly open purposeful
dialogue. Semi-structured interviews, for example, can be the best option when there are no
chances of meeting someone again (Russel Bernard, 1988). In addition, interviews are more
suitable when the researcher aims to acquire individual beliefs, feelings and views about a
subject, especially when questions cannot be asked in a straightforward manner and more

comprehensive answers are required.

Interviewees during interviews can experience more flexibility because they are usually
allowed to respond to questions on their own terms and ask for clarifications for questions
that are not clear or require further explanation (Bertrand and Hughes, 2005). Interviews can
also be used to prove or disprove data collected from other data collection techniques such
as observation and diaries. Rich and detailed data are usually the outcome from interviews,

which sometimes can be very complex to analyse.

4.2.4.2 Questionnaires

Questionnaires are the single most commonly used data collection technique in research that
involves human subjects (Pickard, 2012). When collecting data through questionnaires,
researchers can harvest from larger sample than any other possible technique. However, low
response rates and complex questions that might be misinterpreted by participants are some

negative aspects of using this tool (Foddy, 1994).

The issue of low rate of responses can be overcome by personal administration of
questionnaires when conducted, while questions that are too complex can be avoided by
formulating briefer and more understandable questions. Thus, the questionnaire should be

designed as a comprehensive tool, with logical, clear and concise questions (Oppenheim,
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2000). Those questions can be either open-ended or closed. The former do not provide any
indications or restrictions of possible answers, while the latter allow respondents to choose

from two or more possible options.

4.2.4.3 Observation

Observation needs to be clearly designed and implemented just as many other data collection
instruments. Its value stands in allowing researchers to study people in their natural setting
to understand “things” from their perspectives (Baker, 2006). The researcher who adopts
observation as a data collection technique is required to spend a significant amount of time
in the field in order to comprehensively understand the people being studied. There is also a
possibility for the researcher to play a number of different roles and to use a number of
different techniques to collect data, which makes it a complex data collection technique
(Baker, 2006).

Unlike other data collection techniques, a researcher who is adopting this tool may have an
impact on the participants in the issue being studied. In this sense, he/she must remain
detached enough to gather and analyse data relevant to the phenomenon under study (Baker,
2006). Adler and Adler (1987) state that during the observation process the researcher is in
fact utilising his/her senses to collect information about the phenomena under investigation.
However, according to Polit and Beck (2004), logs and field notes are the most common
methods used for recording unstructured observational data.

4.3 Research Approach Adopted in this Thesis

The adopted research paradigm, methodology and data collection techniques in this research
are discussed in the following sections. The source of data that is used in this research is also
discussed along with an overview of the undertaken approach to validate the proposed

business-aligned IT assessment method.

4.3.1 Adopted Research Paradigm and Methodology

The Design Science Research (DSR) paradigm is adopted in this research as the
philosophical stance that is found applicable for the problem-solving nature of this research.
The investigation in this research is established by being aware of a real-world problem.
After the problem is clearly defined, efforts are then dedicated to finding a suitable solution
that is backed by theoretical and methodological foundations, and then evaluated through a

case study for its applicability to the problem at hand.
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The research framework presented in Figure 4.6 is developed following the principles of
DSR that are defined by Hevner et al. (2004) and the research activities that are described
by Vaishnavi and Kuechler (2015) in Figure 4.4.
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Figure 4.6: The research framework based on the Design Science Research paradigm

In this framework, five main research activities are defined to guide the research process to

achieve its objectives:

e The first research activity, which initiates the research process, is awareness of the
problem in the environment and its relevance to the state-of-the-art in the knowledge
base. The identified research problem revolves around different components that
include people, an organisation (i.e. Albaha University) and technologies, and the
interactions between them from an alignment perspective. Being aware of
stakeholders’ poor perceptions towards the value added by IT systems at Albaha
university is further supported by a lack of an integrated method, in the knowledge
base, which can assist for evaluating the fit of these systems to support related

business services. Hevner et al. (2004) state that IS problems that are characterised
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by complex interactions among subcomponents of the problem and its solution are
one type of IS problems that DSR addresses. Evaluating business and IT alignment
at an operational level of an organisation considering a set of tangible and intangible
factors that affect this alignment - through an integrated method - is then resulted as
a research problem from the first research activity. This then guides the second

research activity for suggesting a proper solution design to address the problem.

In the second research activity, the solution design is set to develop an integrated
method that can facilitate the evaluation of business and IT alignment at an
operational level of an organisation. It is established based on theoretical foundations
from the knowledge base supported by the requirements from the environment to
scientifically derive the proposed solution. Previous work on business and IT
alignment and its assessment, Service-Oriented Architecture and Enterprise
Architecture provide guidelines to establish a new solution design. Simon (1996)
states that problem-solving research can be viewed as the exploitation of available
means to reach desired ends while taking into account existing constraints in the
environment. Moreover, the rigor of the research is obtained when existing
foundations and methodologies are properly applied (Hevner et al., 2004). An initial
solution is then the outcome from the second research activity that guides the solution

development in the third research activity.

In the third research activity, the development of the solution is carried out based on
theoretical and methodological bases from the knowledge base that provides
scientific rigour to underpin the solution. Multiple theories and methodologies from
(strategic management, Socio-Technical Systems, Service Oriented Architecture,
Enterprise Architecture, Task Technology Fit, Organisational Semiotics and
stakeholders’ theory) are adopted to develop an integrated business and IT alignment
assessment method that provides a holistic view of an organisation. These theories
and methodologies are combined in view of the state-of-the-art work in the business
and IT alignment assessment that is developed by Sun et al. (2014) (discussed in
Section 3.8.3). The solution is also developed while considering feedback received
from the environment, which represents the problem domain. The purpose is to
streamline the solution to address the problem according to the environmental
requirements and constraints. The solution is continuously enhanced through the
above-mentioned research activities to strengthen its capability of addressing the

research problem.
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¢ In the fourth research activity, the solution developed as an artefact in the previous
research activity is evaluated within the context of a case study in Albaha University.
According to Hevner et al. (2004), the understanding of the problem domain in the
DSR is achieved through the implementation of the designed artefact, which is
accomplished in this research activity. This research activity validates the utilisation
of the developed solution to address the problem that is initiated in the first research
activity. The solution is also evaluated by experts from the problem domain to

determine its effectiveness and usefulness.

¢ In the fifth and last research activity, the outcomes from the evaluation activity draw
the conclusion that represents the value of the solution as an artefact in terms of
contributing not only to the knowledge base, but also to the environment as a potential
practice. These contributions then feed back to the main sources of information
supporting the evolving nature of this research, which conforms to the principles and
behaviour of the DSR.

Adopted Research Methodology

The social aspects that are considered in this research, such as the understanding of people’s
behaviour, reasons and perceptions towards business and IT services, have shaped its social
nature. However, other technical aspects from the IT perspective and the need to quantify
socially driven attitudes and opinions are also involved. This leads to the adoption of a mixed
methodology approach where a combination of qualitative and quantitative methods is used
to serve different purposes in the research. The qualitative methods are mainly used to
evaluate the solution through a case study that requires close involvement and constant
interactions with various stakeholders related to the research. The adoption of qualitative
research methods is then justified due to the particular focus that is given to the values of
social aspects (Corbin and Strauss, 2014). However, the qualitative data that is collected is
transformed into numerical values to simplify its discussion and analysis. This justifies the
adoption of quantitative methods which are also utilised in the evaluation activity of the
developed solution. Qualitative and quantitative data collection techniques that are adopted

in this research are further discussed in the next section.

Case study is selected as an inquiry method in this research to empirically assess the
alignment between business and IT services at an organisation’s operational level through a
developed assessment solution. The assessment takes into consideration the impact of social

values from relevant stakeholders on the value of business and IT alignment. Therefore, it is
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essential for the study to be carried out in a natural setting to determine the suitability of the
solution. A public university from Saudi Arabia is chosen for this purpose as a case study
setting that defines the scope of the investigation of this research.

4.3.2 Adopted Data Collection Techniques

Data collection for this research fulfils three objectives. First, preliminary data collected
from Albaha University through a pilot survey aims to observe the research problem more
clearly. Second, data collected from experts from the same university is used to confirm the
findings in the literature to shape the developed solution and also to validate the solution
after its application. Finally, data is collected from the university to empirically evaluate the

developed solution through the case study.

Based on the adoption of a mixed methodology approach, different data collection
techniques are selected. Table 4.3 illustrates the utilisation of these techniques in relation to
the research phases and activities as described in the research framework in Figure 4.6.

Table 4.3: Research stages, activities, data sources and technigues

Research Activity Data sources and Research Techniques
stage research methods
Awareness  ldentify the literature and practice Theories and Participatory observation,
of the gap in the alignment evaluation methodologies, document analysis, pilot
problem observation of real  survey (Appendix C)
life case

Suggestion  Identify alignment influencing Theories and Document analysis
for solution  factors and underpinning principles  methodologies
design and methods to compose them into

a conceptual model
Developing Develop a solution based on Theories and Document analysis, Open-
the underpinning principles and methodologies, ended Questionnaire
solution methods from the knowledge base consulting practice  (Appendix B)

and elicited additional requirements

from the environment
Evaluating  Evaluation of the proposed solution  Case study, Questionnaires, Semi-
the within the case study context official documents  structured interviews,
solution Content analysis
Validating  Evaluation of the solution Consulting practice  Open-ended Questionnaire
the acceptability by key stakeholders (presentation and (Appendix D)
solution discussion)

Working in the IT centre at Albaha University for nearly two years, the researcher observed
continuous complaints from students about offered IT services. A pilot investigation was
then carried out through an online questionnaire (Appendix C) at an early stage of the

research to gain a better understanding of the quality of offered business services to students
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at the university. Resulting poor business and IT services, based on the observation and the
outcomes of the pilot study, set the scopes of the research problem and motivate its initiation,
where a method to evaluate these services not only as isolated but as aligned is required.

A solution is then suggested based on an intensive investigation of relevant literature and
practices. The factors that influence this alignment and the underpinning methods for
analysing business and IT alignment are identified in this stage. This leads to the
development of the solution whilst also confirming its relevance to the problem identified at
the university through an open-ended questionnaire with experts from the university
(Appendix B). This collaboration, which is supported by DSR’s iterative feature, facilitates

the improvement of the solution in a scientific and methodological manner.

The developed solution is then evaluated through a case study where the researcher engaged
with stakeholders from Albaha University through questionnaires and semi-structured
interviews for three months. After the application of the solution at the university and the
analysis of its outcomes, experts from the university are engaged with the researcher in a
discussion session through Skype to provide feedback about the feasibility, usability and

usefulness of the solution (Appendix D).

4.3.3 The Data Source for this Research

Maintaining proper alignment between business processes and supporting IT resources is a
concern that extends to include both public and private organisations across different sectors.
However, IT alignment research in the higher education sector has received less attention
than organisations in many other sectors (Karpovsky and Galliers, 2015, Ullah and Lai,
2013), although this sector faces the same pressure that any other organisations could face.
Higher education institutions have to reduce costs, improve outcomes and ensure that IT
services are aligned with business needs. This sector is also considered to be the front line
partner of organisations and more IT alignment research attention has to be devoted to it
(Ullah and Lai, 2013). For these reasons, a public university is chosen for its socially rich
environment and also for its service-based business nature where it provides multiple
services to its students, academic staff and local community. Background information about

the chosen university is provided next.

4.3.3.1 Background about the Higher Education Sector in Saudi Arabia and Albaha
University

In recent years, the Higher Education (HE) sector in Saudi Arabia has gone and is still going
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through tremendous growth and reform, more specifically in terms of enhancing teachers’
capabilities, curriculums and technology (Smith and Abouammoh, 2013, Alamri, 2011).
Smith and Abouammoh (2013) point out that there is an overwhelming desire among Saudi
universities to achieve ‘world-class’ standards in teaching and research. However, without a
clearly articulated vision and objectives, ‘world-class’ standards are not likely to be
achievable. Converting a written vision, mission and strategies into reality is what these

universities need to achieve desired outcomes.

One of the fundamental characteristics of the HE system in the Kingdom of Saudi Arabia is
that it is centralised in terms of control and educational support (Smith and Abouammoh,
2013). This means that the ministry of higher education, along with a number of specialised
quality assurance and assessment centres, have the responsibility to plan, coordinate and

supervise the higher education sector in the kingdom.

Albaha University is a twelve-year-old public university that was founded in late 2006.
According to formal statistics shared by the university, it has 15 schools that span over 6
different geographical areas covering the wide region of Albaha province (11,000 square
km), south-west of Saudi Arabia. By September 2016, when the case study was conducted,
there were 25,385 registered students, 1,645 academic staff and 833 employees. The
university offers 64 undergraduate programmes, 14 master programmes and 3 programmes
for higher diploma. The number of students is steadily increasing each year, from only
13,793 in 2008 to more than 25,000 in 2016.

Financially, the university receives its financial support annually from the government and
the budget that was provided to the university for 2016 was £250,864,873.15. The income
of the University for the Year of 2016 was only £1,197,547.56 since the university is still
not seeking profits from its provided services at the moment. In terms of its IT technical
capabilities, Albaha University was ranked 10th (among 23 public universities) for adopting
and providing electronic services to its key stakeholders, as evaluated by an e-government
transformation programme in September 2016 (The Saudi eGovernment Program, 2016).
Colbran and Al-Ghreimil (2013) studied the adoption of educational technologies among
Saudi universities and found the lack of IT infrastructure, training and support, as well as
websites and software problems as the main inhibitors of successful adoption of educational

technologies in the country.

Data is collected from multiple departments at Albaha University including the departments
of quality assurance, finance, IT, library affairs, students’ services, admission and the

information unit department. However, for the factors that need to be closely analysed
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through students’ perceptions (i.e. perceived values about business services and perceived
values about supporting IT services), the school of Computer Science and Information
Technology (male section) is chosen as the data source. This is because there were 28 sets
of questionnaires that have had been customised for each business and IT service under
investigation and it was not possible to extend this across the university level. Academic
staff from the male section have also provided support through the distribution and
administration of the questionnaires during their lectures. The collection of large data sets
from students along with other data collected elsewhere from the university would have been
impossible without such localised support. According to the university’s official statistics,
there were 160 male and 380 female students registered at the school of CS and IT during
data collection in September 2016.

Albaha University was specifically chosen because it was the only university that provided
permission for applying and evaluating the developed method in their institution among
seven Saudi universities that were contacted (the permission is attached in Appendix H).
Although Albaha University does not have outstanding IT capabilities compared with some
other Saudi universities, they are sufficient for successfully applying the method and
showing its capability due to the support and collaboration that were provided by decision-

makers, academic staff and students from the university.

4.3.4 Adopted Evaluation and Validation Approaches

Research evaluation and validation are usually influenced by adopted research methods. For
instance, Vaishnavi and Kuechler (2015) discuss a particular set of validation patterns that
are applicable to evaluate an artefact in information systems research. This research adopts
a case study for evaluating the developed solution through a mixed methodology approach.
However, to determine the validity and viability of the solution, a content validity approach
guided by aspects from Technology Acceptance Model (TAM) (Davis, 1989, Platts and
Gregory, 1990) is developed.

In this approach, a board of experts from Albaha University working at the school of CS and
IT, and also at the university IT centre is asked to provide feedback about the feasibility,
usability and usefulness of the developed solution (Appendix D). They are considered to be
the most knowledgeable people with regards to business-aligned IT issues at the university.
The feasibility and usability aspects aim to assess whether the developed method can be
applied, and how easily can it be applied, respectively. The usefulness aims to assess the
benefits of the solution to the university based on its outcomes. According to Sonnenberg

109



and vom Brocke (2012), expert interviews and surveys can be used to evaluate the usefulness
of an artefact. A detailed discussion of the outcomes of this validation approach is presented
in Chapter 7.

The development of the solution (i.e. the alignment evaluation method) as an artefact is
fundamentally based on existing kernel theories and methodologies that have been applied
and tested to ensure the solution’s internal validity. The move of multiple analysis techniques
defined in the developed solution together as an intellectual whole to assess business-aligned
IT services indicates its construct validity. However, the external validity of the solution is
not achieved due to the constraint of the application of the solution in a single case study.
Nonetheless, we believe that since core business and IT services at higher education
institutions have been analysed through the application of the solution at Albaha University,
other local and possibly international schools and universities could adopt the method to

assess alignment between business and IT services.

4.4 Summary

This chapter provides a description of the research approaches and methods that are adopted
in this research to develop, evaluate and validate the artefact that is designed to facilitate the
assessment of business and IT alignment at the operational level of organisations. The
selection of the most appropriate research approaches has not been made without an
awareness of different research paradigms, methodologies, methods and techniques that are
applicable to Information Systems research. Among different research approaches, the
Design Science Research (DSR) is found the most suitable for the problem-solving nature
of this research. The lack of comprehensive evaluation mechanisms to assess business and
IT alignment at the operational level of organisations from the knowledge base supported by
a real-world problem are addressed in the developed solution following the guidelines of
DSR. In this, a research framework is developed which consists of five main research
activities that are followed to achieve the research aim and objectives.

In the first research activity, full awareness of a real-world problem is achieved supported
by its relevance to the state-of-art research in business and IT alignment assessment. After
the scope of the problem is defined, efforts in the second research activity are dedicated to
finding a suitable solution that is backed by theoretical and methodological foundations. The
solution is then developed and enhanced throughout the third research activity resulting in a
solution as an artefact. In order to evaluate the viability and effectiveness of this artefact, a
case study as an inquiry method is adopted from a real-life organisation, where an in-depth
110



investigation is carried out, in the fourth research activity, to examine the business analysis
techniques defined in the artefact. Due to the involvement and examination of multiple social
and technical aspects in the business and IT alignment assessment process, a mixed
methodology approach is found suitable for guiding the selection of appropriate qualitative
and quantitate research methods. The outcomes from the evaluation activity draw the
conclusion, in the final research activity, which represents the value of the solution as an
artefact in terms of contributing to the knowledge base and the environment as a potential

practice.

As mentioned earlier, the business and IT alignment assessment artefact is developed and
evaluated through five research activities. However, the artefact itself consists of four main
stages that are integrated to conduct business and IT alignment assessment and provide
feedback and recommendations based on this assessment to enhance business performance

as discussed in the following chapter.
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Chapter 5
B-ITAAM: Business IT Alignment
Assessment Method

This chapter describes the Business and IT Alignment Assessment Method (B-ITAAM) as
a methodological solution that facilitates the evaluation of business and IT alignment at the
operational level of an organisation. The principles, concepts and methods from which the
B-ITAAM has been derived have been discussed in previous chapters. This chapter,
however, focuses mainly on presenting the methodological view of B-ITAAM and
describing its building blocks (i.e. the business analysis techniques). These techniques are

then implemented in a real-life case study in Chapter 6.

5.1 An Overview of the Proposed B-ITAAM

The alignment focus in this research is clearly described as the fit between business services
and supporting IT services with a view to maximising the value that IT can bring to the
organisation. The assessment of this alignment at the operational level of an organisation is
a complex process, especially when multiple technical (tangible) and social (intangible)
factors are taken into consideration to obtain a holistic value of this alignment. The proposed
Business and IT Alignment Assessment Method (B-ITAAM) addresses this issue and offers
a method that comprises a set of business analysis techniques that enable business and IT
alignment analysis and assessment while taking both tangible and intangible factors into
account. B-ITAAM links the strategic level of an organisation with the operational level
through Key Performance Indicators (KPIs) to guide the alignment assessment. This is to
ensure that any efforts spent on the alignment assessment are devoted to operational services
that are of current and future importance to the organisation’s success (Bauer, 2004). The
derivation of rational recommendations and feedback to enhance the operational
performance and the capabilities of an organisation are the expected outcomes from the
implementation of this method.

Figure 5.1 provides a methodological view of the proposed B-ITAAM, where the analysis,
alignment, assessment and recommendations of business-aligned IT services are undertaken
in four interrelated stages. Briefly, the first stage examines the strategic level of an
organisation and its current competencies and guides the operational business and IT

analysis in the second stage through a derived set of KPIs that are mapped to related business
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services. The mapped set of business services and their supporting IT services are then
individually analysed and profiled in the second stage, allowing for a comprehensive
understanding of these services and their capabilities. The analysis in this stage goes into
more detail to investigate business processes and application components of business

services and IT services, respectively.

Stage 1: Strategic and Business Context
Analysis

Stage 2: Business Operations Analysis

Stage 3: Mapping and Analysis of Relative
Benefits of IT

Stage 4: Evaluation and Recommendations
of Business Aligned IT Services and KPIs

Figure 5.1: A methodological view of the proposed method

This then triggers the third stage of analysis where business and IT services are mapped
through IS services and these mappings are evaluated through five tangible and intangible
factors to determine the relative benefit values of IT services to mapped business services.
The resultant values from this stage are then used as inputs to the fourth stage of analysis. In
this last stage, these values are incorporated with business service values that are analysed
in the second stage to determine the impact of business service performance on the value of
IT through a set of defined algorithms. The outcomes from this stage pave the way for
recommendations for enhancing the analysed set of business and IT services, and also for
providing feedback about the operational performance of the organisation in relation to its
defined strategic goals. The documentation of these recommendations and feedback in the
business context analysis form indicates the end of the B-ITAAM cycle.

From a detailed view, B-ITAAM defines a set of fourteen business analysis techniques that
guide a comprehensive practical analysis and assessment of business and IT services driven
by business goals. Figure 5.2 depicts the B-ITAAM and these techniques and the
methodological process of their roles played in alignment.
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Figure 5.2: The Business IT Alignment Assessment Method (B-ITAAM)

In the first stage, the strategic and business context of an organisation are analysed in Stage
1_Aand Stage 1_B, respectively. First, the derivation of a set of KPIs from the business
strategies to guide the operational assessment of business and IT services is performed
through KPIs Derivation technique. Then, the business context analysis of the
organisation is carried out through the Business Context Analysis technique by extracting
background and current information about the organisation which demonstrate its
competencies. A subset of KPIs that represents a high priority to the organisation is then
mapped to related business services through a KPIs to Business Services Mapping process

in order to guide the analysis of business operations in the second stage.

In the second stage, a set of business and IT services that are guided by the KPIs to Business
Services Mapping from the first stage are individually analysed and profiled. In this sense,
the Business Service Profiling technique groups the specifications and capabilities for
each business service into a single profile. The following techniques are devised to
support business service analysis and profiling in Stage 2_A: Business Norms Analysis,
Business Service Strategic Value Assessment, Business Service Efficiency Analysis,

Perceived Business Service Performance, and IS Service Criticality Analysis.

Computing resources that are consumed by profiled business services are then defined as

IT services in Stage 2_B. Each IT service is also profiled independently from business
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services through the IT Service Profiling technique. Information to create these IT profiles
is retrieved from an IT repository that is separately created through IT Repository
Analysis. Clear representation of business and IT services and their capabilities is

achieved by the end of this stage, facilitating their mapping in the third stage of analysis.

In the third stage, IS services are defined to map business services with corresponding IT
services, with this definition facilitating the evaluation of their alignment through a
number of defined tangible and intangible factors. These factors are analysed through the
following techniques: Users’ Perceptions towards IT Application Components, Technical
Quality Analysis of IT, Financial Gains Acquired from the Acquisition and
Implementation of an IT Application, the Usage Pattern of an IT application, which is
subjectively analysed and also through real time data, and, finally, 1S Service Criticality
Analysis, which specifies the degree of importance of IT support to the business. These
factors are individually analysed for each mapping, consisting of a business service, IT
service and the IS service that maps them together. A single value is generated as an
output of this stage for each mapping to reflect on the relative benefit from each IT service

to its related business service.

In the fourth stage, for each mapping, the single relative benefit value of an IT service
produced by the end of the third stage is combined with other previously analysed
business service values to examine the impact of business service performance on the
value of IT and also to pave the way for recommendations to business and IT services.
Recommendations to enhance the organisational operation in respect of organisational
changes are then derived, along with feedback on how successful the organisation’s
performance was in relation to its business goals. These recommendations and feedback
are then documented in the business context analysis form indicating the end of one B-
ITAAM cycle.

Each stage in the B-ITAAM, along with its defined business analysis techniques, is discussed

in more detail in the following sections.

5.2 Stage 1: Strategic and Business Context Analysis

The purpose of this stage is to initiate the evaluation process of the business and IT alignment
at the operational level, which begins by understanding and addressing the organisational
operation from a strategic perspective. This links the strategic level with the operational to
assess whether business operations are being performed according to the business goals and

strategies from an alignment analysis point of view. Three analysis techniques are defined
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in this stage to derive a set of KPIs from business strategies and goals, to link these KPIs to
related business services so as to guide the business and IT alignment assessment at the
operational level, and, finally, to analyse the current business context and capability of the

organisation. For simplicity, this stage is further divided into two sub-stages.

5.2.1 Stage 1_A: Strategic Analysis of an Organisation

The strategic level of business and IT alignment as depicted at the top of Figure 5.2 is not
the focus of assessment in this research. However, aspects from this level including vision,
mission, Critical Success Factors (CSFs), strategies and goals can assist in the derivation of
a list of Performance Indicators (PIs) to measure the operational performance of an
organisation (Parmenter, 2015). These strategic aspects can be obtained through a content-
analysis of the strategic documentation of an organisation. Since many organisations
worldwide use Pls and KPIs to monitor daily performance in relation to strategic objectives
and goals (Parmenter, 2015, Swan and Kyng, 2004), we initially assume that the derivation
and documentation of Pls have been established in organisations that aim to apply B-
ITAAM. However, a simple sequential technique based on strategic management concepts
and principles is developed by the researcher and offered in Figure 5.3 to assist for the

derivation of Pls from business vision and strategies.

Performance Indicators Derivation
Organisation hame: Date: Version No:

Vision | Mission Strategic CSFs | Strategies Pls
objectives

Figure 5.3: Performance indicators derivation technique

Some PIs are more important than others and they are then called ‘Key’ Performance
Indicators (KPIs) (Parmenter, 2015). Therefore, number of Pls can be prioritised by an
organisation at certain times due to strategic or operational circumstances to become KPIs.
These KPIs tell the management board of how an organisation is performing against its
goals, and the management board can also increase the performance dramatically once these
KPIs are monitored. Multiple subjective and objective criteria, including technical and non-
technical ones, have to then be considered by an organisation as measures that influence and
contribute to the violation of the KPIs’ desired values. Once a list of KPIs is derived and
prioritised as an output of this technique, it is used as an input in the following technique to

link KPIs with relevant business services.

According to Lohrmann and Reichert (2013), KPIs allow distinct tracking of the

performance of business services. This enables KPIs to be mapped to relevant business
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services to guide the operational investigation of the alignment between these services and
their supporting IT services at the operational level. The technique developed by the
researcher in Figure 5.4 is aimed at facilitating this mapping. Based on the scope of this
research, the mapping between KPIs and business services is restricted only to those business
services that are supported by IT services. This enables further business and IT alignment
evaluation to take place in the following stages of analysis. Where applicable, the assessment
criteria that might have already been developed by an organisation to measure KPIs can be
documented in this technique along with its outcomes, so that they can be compared against

the outcomes of the B-ITAAM at a later stage of analysis.

Mapping KPIs to Relevant Business Services

Business services that can be synced to
KPlIs for further alignment assessment

KPlIs Assessment Criteria

Figure 5.4: Mapping of KPIs to relevant business services

A set of KPIs mapped to a set of realised business services is the outcome of this technique.
This set of KPIs is then documented in the Business Context Analysis technigue, which is
discussed next, under one theme to point out the issue of concern that is under investigation
by the B-ITAAM. The set of mapped business services is going to be the focus of the

business and IT alignment analysis and assessment in the following stages.

5.2.2 Stage 1 _B: Business Context Analysis

Business Context Analysis (BCA) is a central analysis technique that is developed by the
researcher in the B-ITAAM (see Figure 5.5). In this first stage of analysis, BCA represents
the current state and competency of an organisation though the set of business and IT aspects
that are articulated, structured and documented. For other stages, BCA captures information
related to business and IT aspects from the strategic level and makes them available to serve
as the basis for the evaluation at the operational level. Therefore, this central analysis
technique guides and manages the analysis and recommendations of business-aligned IT
services to be in line with the organisation’s character, rules, capabilities and relevant

stakeholders’ needs.

Business Context Analysis

Organisation name: Date: Version No:

Theme under

Organisational Aspects | Document reference | Key aspects assessment/ KPIs

Description of the
organisation
Vision and mission

Critical Success Factors
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Business strategy

IT strategy

Code of practice

Historical facts

Business structure

Organisational structure

Strategic units

External stakeholders

Financial overview

Statement of cash flows

Income statement

Statement of financial
position

Recommendations and feedback

Proposed recommendations to analysed
business services

Proposed recommendations to analysed IT
services

Feedback on KPIs

Figure 5.5: Business context analysis technique

In this analysis technique, general and specific information about the organisation is
extracted from official documents and recorded with a reference number to form the
organisation’s current business context. Extracted information includes business and IT
strategies, codes of practice, and historical and up to date information related to financial
and structural aspects of the organisation. For the purpose of reporting to the management
board of the organisation, a number of KPIs can be grouped together under one theme and
documented in the BCA (McGloin and McGloin, 2010). This grouping enables a temporary
selection of two or more KPIs that address a critical issue to be assessed in the following
stages of analysis. The selection of a set of KPIs can be made based on: the criticality of a
group of stakeholders that a set of KPIs is linked with and who always need to be satisfied,;
an area of concern that is critical to an organisation’s success at a specific time; or even by
key words to address operational issues linked to an emerging matter of concern. This
enables the B-ITAAM to report back to a block of KPIs and their associated business and IT

services under one theme each time that it is initiated.

This stage of analysis offers as an output a clear view of the organisation’s current status,
competencies, rules and regulations along with a list of KPIs that is mapped to related
business services to guide and manage the business and IT analysis, alignment, assessment

and recommendations in the following stages of analysis. The recommendations that result

118



from the whole evaluation process are then documented back in the BCA as a reference of
one completed evaluation process that addresses one strategic theme of concern for the
organisation at a specific time.

5.3 Stage 2: Business Operations Analysis

The purpose of this stage of analysis is to analyse the organisation’s business operations that
are guided by the set of KPIs that has been prioritised in the first stage, which specifies a
number of business services as the focus of the business and IT alignment analysis. Eight
analysis techniques are defined at this stage in order to analyse and profile business and IT
capabilities, which will then pave the way for mappings and assessment in the following
stages of B-ITAAM. The analysis in this stage addresses, first, business services by
analysing and profiling their efficiency and effectiveness going through business processes.
It then moves on to examine and profile the capabilities of supporting IT resources going
through application components. These two groups of analysis are conducted independently
in Stage 2_A and Stage 2_B, respectively. Both business and IT services meet at the point

where they are governed by business norms to control their behaviour.

5.3.1 Stage 2_A: Business Service Analysis and Profiling

Business service profiling involves an individual profiling of each business service under
investigation in one referenced document as shown in Figure 5.6. This profiling approach of
business services is adapted from the work of Sun et al. (2014) with more incorporation of
business service elements. The purpose is to capture and group the elements that illustrate
the business service capability and make them available for retrieval during the alignment
assessment stage. The grouping of multiple business service elements together in this profile
is based on the business service schema that is presented in Section 3.2.2. In each business
service profile, the name, goal and description of the service under analysis are documented
along with the analysis date and reference number for future retrieval. The realised KPI by
the performance of the business service and the relationship of the business service with

other business services are also documented.

Business Service Profiling

Business service name: Date: Version no:
Business service goal: Business norms:

Business service description:

Realised KPI:

Business service strategic value (BSSV):

Business capability

Perceived business service performance (PBSP):
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‘ Business process model: ‘ Business service efficiency (BSE):

Business service cross-reference:

IS service (I1SC): IS criticality to business service (ISCB):

Figure 5.6: Business service profiling template (adapted from Sun et al., 2014)

Other documented elements in the business service profile include its strategic importance
value, associated rules and regulations as business norms, realised business processes and
their efficiency value, associated stakeholders and their perceptions towards the performance
of the service, and the required IS capability to support the business service performance.
Five business analysis techniques are adopted, adapted and devised for this set of elements
to be analysed and documented in the business service profile, as discussed in the following

sections.

5.3.1.1 Business Norms Analysis

As previously discussed in Section 2.3, business norms are the formal and informal rules
that cover different parts of an organisation, providing standards by which people, activities
and systems can act accordingly. Being an integral part of an organisation, business and IT
services therefore have associated norms to control their behaviour. In the following, a norm
analysis technique is presented (see Figure 5.7), which is defined in the B-ITAAM to assist
the articulation of business norms associated with business and IT services. The technique

is formulated based on the norm construct described in Stamper and Liu (1994).

Norms Analysis
Norm label: | Date: | Version no:
Description:
Principles reference:
Whenever <condition>
If <state>
Then <agent>
Is <deontic operator>
To <action>
Figure 5.7: Business norms analysis technique (adapted from Stamper and Liu, 1994)

This technique articulates and keeps record of social aspects and rules that influence the
behaviour of business and IT services in an organisation. This then enables clear
understanding of surrounding aspects influencing any recommendations to be made for these
services. Articulated norms for each business service are then documented in corresponding

business service profile as business norms.
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5.3.1.2 Business Service Strategic Value

Each business service under investigation in this stage of analysis is assigned a strategic
value through the Business Service Strategic Value (BSSV) classification technique that is
shown in Figure 5.8, which is adapted from the work of Porter (1985). According to the
value chain theory, business services can be categorised as either primary or secondary
services (Porter, 1998). This categorisation enables organisations better understand the
business services that contribute the most value to an organisation and its competitive
advantage (Kohlborn et al., 2009). This strategic tangible value is determined by the business

strategy in order to discern how important each business service is in a business setting.

Business service

Orientation Primary (P) or Value-adding type BSSV

Secondary (S)
Regulatory (internally oriented) 5
Externally oriented P Customer core value-adding 5

P Customer non-core value-adding 4
Internally oriented P Primary business value-adding 3

S Secondary business value-adding 2

S Non business value-adding 1

Figure 5.8: Business service strategic value (adapted from Porter, 1985)

Based on this technique, the criticality of a business service, according to the organisation’s
strategic plans can be assigned a tangible value from 1 to 5, where 5 represents the highest
value that indicates the strategic importance of a business service. Accordingly, the value

that a business service may add to the overall business can be as follows:

e Regulatory: business services under this category are mandatory and their absence

could affect the overall business operations of the organisation.

e Customer core value-adding: business services under this category add direct value
to an organisation’s customers. They are considered to be unique business services

that no other business services can provide their functionality.

e Customer non-core value-adding: business services in this group also provide
business services to external customers. However, the values added to customers can

be provided by alternative business services.

e Primary business value-adding: business services under this category are primary
adding value to the business operations, which subsequently influence the added

value to customers.

e Secondary business value-adding: business services under this category are

secondary business services that are considered to only add values to the organisation
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internally. The existence of such business services adds value to the overall

operations.

e Non business value-adding: business services under this category add no value to
the organisation. Their existence might serve a trivial task that can be omitted from

the organisational operation.

The strategic values of the analysed set of business services as an output of this technique
are then documented in related business service profiles. This strategic tangible value of a
business service, which can also be specified by a business service representative, is further
complemented by other tangible and intangible values so as to comprehensively analyse the
real-time performance of a business service. The tangible value is assessed through a
business service efficiency analysis, where the outcomes of involved business processes are
measured based on successful utilisation of allocated resources to achieve the business
service goal within a planned time. The intangible value, on the other hand, is measured
through the social value of stakeholders who consume the service through perceived
business service performance analysis. These two values are derived through the following

devised techniques.

5.3.1.3 Business Service Efficiency Analysis

The purpose of the Business Service Efficiency (BSE) analysis is to analyse the performance
of a business service from an objective point of view so as to have concrete evidence about
its behaviour during the alignment assessment stage. The efficiency of a business service
can be evaluated through the analysis of how efficient each involved business process is in
utilising allocated resources to achieve the business process goal within a specified time-
frame. Therefore, this concrete BSE value can be used on its own or with other derived
intangible values to reflect on the performance of a business service. According to Trischler
(1996), a business process is efficient when the input is converted into output in the shortest
time possible with minimal utilisation of resources, while a business process is effective
when it satisfies one or more business objectives and meets or exceeds stakeholders’ needs.

The latter is examined through the next business analysis technique in Section 5.3.1.4.

A business process with low levels of efficiency may affect the overall efficiency value of
an offered business service and therefore its perceived quality. Thus, involved business
processes should always maintain high levels of efficiency in order to create a positive
impression for customers. Each business process can then be assigned an efficiency value as

High (H), Medium (M) or Low (L) according to defined business norms. These norms
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specify both the minimum number of required actors and the acceptable level of delay in
respect of the time by which activities associated with a business process should be
completed. This is known as a tolerance value, which, according to Zeithaml et al. (1993),
can act as a subjective value of reference that reflects on business service quality. According
to Whitt (1999), customers will usually have different delay thresholds, but we assume in
this research that delay thresholds in business processes are specified in business service
rules with different level of variances. While some business processes may have strictly zero
level of tolerance, we assume in this research that other unspecified tolerance values may

have up to 20% of tolerance from the total specified time of the business process.

Johnston (1995) specifies three zones of tolerance linking together customers’ pre-
expectations, real performance and outcomes in order to evaluate customers’ satisfaction
towards provided services (see Figure 5.9). For the analysis of business process efficiency,
these zones are adapted into a new technique - that is developed by the researcher — to assess
the performance of business services. In this sense, when a business process is completed on
or within time, it is assigned (H); when it is completed within 20% or less from a specified
time, it is assigned (M); beyond that, the business process efficiency is assigned (L). For
business processes that have zero level of tolerance, they are treated as either of high
efficiency if completed within specified time-frame, or low if otherwise. In the case where
two or more business processes realise one business service, delays in business processes
are aggregated to calculate the overall value of BSE following zones of tolerance, as

explained in Figure 5.9.

Pre- expectations Completion time of a business process Outcome value
More than Business process is completed on specified High (H)
acceptable time or less

Acceptable Business process is completed within 20% Medium (M)

from specified time frame

Unacceptable Business process outcome is provided Low (L)
beyond 20% from specified time

Figure 5.9: Zones of tolerance of business process efficiency (adapted from Johnston, 1995)

The analysis of a BSE can be performed on one random instance of the business service
behaviour. Then on a scale from 1 to 5, the BSE value can be assigned. 5 indicates that the
business service is efficient in meeting time constraints with allocated resources, 3.5
indicates a medium level of efficiency of the business service, while 1 is assigned to business

services that are inefficient.

Business process modelling is considered in this BSE analysis to provide a structural
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representation of the business processes that are involved in a given business service. Rules
and time constraints are also specified on the business process model, providing a clear view
of the business service processes and their associated constraints. As an outcome of this
technique, each business service under analysis is assigned an efficiency value based on a

clear business process representation and analysis.

5.3.1.4 Perceived Business Service Performance Analysis

The purpose of this Perceived Business Service Performance (PBSP) analysis is to provide
another dimension for observing the performance of a business service, but this time from
the perspective of engaged stakeholders. This intangible value complements the tangible one
that is derived through the previous technique to reflect on the performance of a business
service from subjective and objective perspectives. These business service values are then
documented in related business service profiles for each business service under analysis and
used towards business and IT alignment assessment and recommendations in the following
stages of analysis. Figure 5.10 shows the criteria that are used in the PBSP analysis
technique, which is guided by the work of Hall (1959) and Hofstede and Hofstede (2001).
The calculation of the PBSP value is then carried out through the application of the valuation
framing technique to provide a holistic valuation of the social perspective from multiple
associated stakeholders engaged with the business service (the valuation framing technique
Is discussed in Section 2.3.5).

Perceived business service performance
Business service name: Date: Version No:
No. | Assessment criteria cw Stakeholder Stakeholder
1 n
SW 0.00 0.00 | 0.00 0.00

1 The offering of the business service is clearly 0.00

defined
2 The business service is delivered to end consumer in 0.00

a timely efficient manner
3 The business service is deemed crucial to the end 0.00

consumer
4 Risks can be imposed to the data of the business 0.00

service consumer
5 A mechanism to provide feedback on business 0.00

service offering is accessible
6 Consumers can deal with the business service with 0.00

no additional required knowledge and skills
7 End consumer’s expectations from the business 0.00

service are met
Vi = (Z;zlsvj X cw;) X sw; *
PBSP =1+ (T1,V; — LV) X % *ox

Figure 5.10: Perceived business service performance analysis technique

*V;: a total rated value for each stakeholder; sv;: a stakeholder perceived value ranging from totally
disagree (-3) to totally agree (3); cw;: a weight assigned to a criterion; sw;: a weight assigned to a
stakeholder.
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*¥LV : the lowest value of v; HV : the highest value of v.
Note: HV should not equal LV in this assessment, but when HV = LV then PBSP = HV = LV

Stakeholders will then provide their perceptions about the performance of a business service
as either a gain or pain value that ranges from -3 to 3, where -3 refers to the lowest possible
value, indicating total disagreement with the defined criteria. Each criterion is provided with
a weighting value by the business service owner to reflect on the degree of importance of
some criteria over others in the assessment. The business service owner not only has the
knowledge and final decision for any business-related issues in regard to the business
service, but he/she is also responsible for the service strategy from a business perspective
(Belter et al., 2010). Weighting values can also be assigned by the business service owner to
each participating stakeholder to reflect on his/her level of impact on the total value of the

business service perceived performance.

The resulting overall value from the calculation of the PBSP for a single business service is
a value that ranges from 1 to 5, with 5 indicating the highest possible value that reflects a
positive attitude towards the performance of the business service. High (H), Medium (M)
and Low (L) levels are applied to indicate the PBSP as shown in Figure 5.11.

Level | Minimum value | Maximum value Percentage
H 4 5 >= 80%
M 3.25 3.99 >= 65% - < 80%
L 1 3.24 < 65%

Figure 5.11: Perceived business service performance value guide

For a business service that scores less than 3.25 in this analysis and low in the previous
business service efficiency analysis, it is discarded from any further business and IT
alignment evaluation since more consideration of the performance of this business service
has to be taken into account by the management board prior to any further IT alignment

analysis.

5.3.1.5 IS Service Criticality to the Business

This analysis aims to clearly determine the level of criticality of the IT support that is
required by each business service under investigation. In assessing business and IT
alignment, it is not sufficient to determine the criticality of business services and IT services
independently. Therefore, a third dimension is considered by IS service criticality that
bridges business and IT services and reflects on the importance of the business-aligned IT
mapping initiated between them. The higher the criticality of the IS service, the higher the

importance of the linkage between the business service and its supporting IT service. IS
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service criticality values can be retrieved from the strategic plans of an organisation, where
the need or criticality of the automation that is required by an IT service to support a business
service is documented. Therefore, on a scale from 1 to 5, with 5 being highly critical, the 1S
service value can be assigned. The business manager or service owner can also specify how

much an IS service capability is critical to business needs (Sun et al., 2014).

By the end of Stage 2_A, the analysis of business services under investigation is completed
and the outcomes from different business-related analysis techniques are profiled
independently for each business service, providing valuable information that reflects on the
capability of these services. Supporting IT services are then independently investigated and
documented in Stage 2_B, allowing the mappings with analysed business services to be
carried out in the third stage of analysis through the B-ITAAM.

5.3.2 Stage 2_B: IT Service Analysis and Profiling

This sub-stage of analysis aims to continue the business operations analysis of an
organisation, but this time with focus placed on computing resources consumed by the
analysed set of business services in Stage 2_A. Computing resources supporting business
services are described as IT services that comprise IT applications and IT infrastructure
components (Van Eck et al., 2004). IT infrastructure components refer to data storage,
network and hardware, while application components refer to those replaceable and reusable
self-sustained units of functionality. In this sub-stage of analysis, computing resources are
described through an IT repository that acts as a catalogue for storing information about
existing IT capabilities at the operational level of an organisation. This IT repository then

provides required information for creating IT service profiles.

5.3.2.1 IT Repository

The development of an IT repository for an organisation in this phase of analysis is not
intended to replace any existing repository or inventory systems in the organisation.
However, it is intended to capture main specifications and cost aspects of IT resources,
which can be helpful in carrying out an assessment of business and IT alignment. In the IT
repository template developed by the researcher in Figure 5.12, main specifications include:
item name, type, source, current status, functionality features, granularity level, criticality to
the business, level of integration, level of usability, targeted users and the age of the item.
Item type refers to different types that an item can be such as an IT application, storage or

network, which is important in that it distinguishes different IT resources within an
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organisational operation. An item source, however, refers to different sources of an item
such as “custom-built”, “Off-the-Shelf (OTS)”, “open source”, or “outsourced” for items
that are defined as IT application items. The current status of an item refers to whether or
not the item is actively functioning at the moment of carrying out the analysis through B-
ITAAM.

The main functionality features of an item refer to its capabilities, while its criticality defines
how critical an item is to an organisation’s mission, such that it can be specified as either
“mission critical” or “not critical”. The granularity level of an item describes the domain that
an item serves, which could be either “organisational level” or “unit/ departmental level”.
The level of integration refers to the level of interaction between an item and other items that
exist at the organisation’s operational level. The usability level of an item from an end user
perspective refers to its level of usage as being either “more frequently used” or “less
frequently used” according to real-time data provided by the IT department. The targeted
users refer to the group of stakeholders who are the main users of an item. Finally, the age
of an item refers to the date at which the item was procured.

On the other hand, cost drivers involve the costs that are incurred from purchasing and the
maintenance to changing costs that might be incurred; for example, due to urgent upgrades
that are required. Determining these cost aspects is an important tangible feature that has to
be revised before any decision can be made to enhance or remove an IT resource. Regular
updates of this IT repository are recommended to ensure readiness for any future business

and IT alignment assessments that should be conducted in regular basis.
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IT Repository

Item main specifications

Cost Drivers

Item | Item | Item Type Item Functionality Criticality | Granularity Level of Level of Targeted | Age | Purchase | Maintenance | Change | TCO
Ref | name | and source status features to the level Integration | usability users cost cost cost
business

# X App; Active | Main Mission Organisation | Level of More Who are In £ £ £ £

Storage; or functionalities | critical or | level, integration | frequently | the main | stock

Systems; passive | of the item not critical | Department/ | with other used item | users of date

Visual unit level items the item?

systems;

Network, Less

etc. frequently

used item

Custom

made; OTS;

Open

Source;

Outsourced

Figure 5.12: IT repository template
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5.3.2.2 IT Service Profiling

The purpose of forming IT service profiles is to group important information about each IT
service that supports one or more business services. This information can then be retrieved
during the mapping, assessment and recommendation stages of the B-ITAAM. Figure 5.13

illustrates the IT service profiling technique, which is developed by the researcher to profile

IT services.
IT Service Profiling
IT service name: Date: Version no:
IT service description:
IT application name: IT service cost:
Used application components: Unused application components:
IT technical infrastructure: Technical specifications required to consume
the service:

Figure 5.13: IT service profiling

For each IT service, an IT application is packaged with its components and corresponding
technical IT infrastructure. Used application components refer to the units of functionality
of an IT application that are currently active with regards to delivering IT support to related
business services. Unused components, however, refer to the units of functionality of an IT
application that are inactive for any reason — these can be technical or non-technical in
nature. The assessment of IT alignment is then directed to those active components to enable
recommendations to be appropriately tailored. The detailed information about application
components can be provided by IT managers, so it is helpful to be aware of the IT application
components that are currently adding value compared with the ones that are inactive within
the same IT application. The cost of an IT service is also documented, referring to the total
cost of the acquisition, operation, maintenance and changing costs that might be incurred for
each of the computing elements associated with the IT service. The technical specifications
that are required in the machines to consume the IT service are also considered to ensure
whether these specifications are still applicable for any future enhancements that might be

recommended to IT applications.

A set of business and IT service profiles are the outputs of the comprehensive analysis of the
operational level of an organisation that is carried out in the second stage of the B-ITAAM.
These profiles hold crucial information about business and IT capabilities in the
organisation, which will facilitate the mapping, assessment and recommendation of

business-aligned IT services in the following stages of analysis.
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5.4 Stage 3: Mapping and Analysis of Relative Benefits of IT

The set of profiled business and IT services in the previous stage are used as inputs in this
stage of analysis, where these services are mapped through IS services to establish their
alignment assessment. The level of strength of resultant mappings is then determined
through analysis of a set of tangible and intangible factors. These factors are analysed
through a set of business analysis techniques that are defined at this stage to support the
assessment of the fit of business-aligned IT services. The mapping of business and IT
services is discussed first in this stage, followed by a discussion of the analysis of the relative
benefits of IT services to aligned business services.

5.4.1 Mapping of Business and IT Services through IS Services

The adoption of the principles of Service-Oriented Architecture and Enterprise Architecture
in this research has laid the groundwork for the introduction of Information Systems Services
(ISS) to map each Business Service (BS) with an IT Service (ITS) that is expected to add
value to customers (Wout et al., 2010). Each BS consists of one or more Business Processes
(BPs). Likewise, each ITS (i.e. IT application) consists of one or more IT Application
Components (ITACs) (i.e. the components that perform application functionalities) (see
Figure 5.14).

Business Service 1 Business Service 2 Business Service 3
TAN JAN AN
=
Business = __ Business = Business > Business Cp
Process 1 Process 2 Process 3 Process 4
IS Service A IS Service B IS Service C
ZAN JAN JAN
Application Application Application
Component 1 Component 2 Component 3

Figure 5.14: An illustration of possible relationships between business processes and supporting IT
components (adapted from The Open Group, 2017)

Establishing the alignment between a business service and an IT service through an IS
service enables the structure of the ‘business-aligned IT service’ to be formed. This allows

for a further rational alignment assessment to be carried out for each pair that consists of
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(BS:ISS:ITS). However, different complex scenarios of business and IT alignment can

result, as illustrated in Figure 5.15.

Scenario Scenario of alignment

[EEN

1S88

Figure 5.15: Multiple scenarios of business and IT alignment through IS services

The first scenario of alignment is one-to-one pairing, where one business service is aligned
to one IT service through one IS service. In this scenario, ITACs performing application
functionalities to support business processes are only from one IT application. The second
scenario is one-to-many, where one business service is aligned to many IT services through
one IS service. In this scenario, ITACs from multiple IT applications are collaborating to
support a business service. The third scenario is also one-to-many pairing, but in this case
one IT service is aligned to many business services through one IS service. This leads to
another fourth unique scenario, which is also one-to-many pairing, but, in this case, one IT

service is aligned to many business services through multiple IS services.

In this research, the physical boundaries between ITACs supporting business processes are

not taken into account and therefore from now onward an ITAC is treated as an IT service
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that groups IT capabilities from one or more ITACs to support one or more business
processes. This ITAC must reach a standard level of competence in order to effectively
support business requirements. This approach helps to treat large IT applications such as
Blackboard as an IT application that consists of number of ITACs that serve multiple
business services, where individual components can be assessed independently for
enhancement, maintenance or removal based on its relative benefit value that is going to be

analysed in the next step.

5.4.2 Analysis of Relative Benefits of IT

Once business and IT services are mapped through IS services, the assessment of the quality
of resultant mappings can be established through the evaluation of the relative benefits that
IT services bring to aligned business services, and also through the quality of the business
services themselves in terms of their efficiency and effectiveness. This quality of business
services is discussed in the last stage of the B-ITAAM. The relative benefit value of an IT

service, however, can be calculated through analysis of a number of factors that include:

e Users’ perceptions of an IT application component to support related business

service.
e The technical quality of an IT application.
e Business financial gains acquired from an IT application usage.
e Usage pattern of an IT application component.

e The level of criticality of an IS service that maps each business service with a
corresponding IT service. This factor has been previously discussed in
Section 5.3.1.5.

The analysis outcomes from all of these factors for each mapping are then combined at the
end of this stage to produce a single relative benefit value for each business-aligned IT

service.

5.4.2.1 Users’ Perceptions towards I'T Application Components

Users’ perceptions of the usability and usefulness of IT application components to support

related business services is an important social factor that aids realisation of how beneficial

an IT solution is to the organisation. Users of an IT application usually interact with a user

interface that makes the functionality of the IT application available to them. However,

behind this interface is a number of IT Application Components (ITACs) that can be
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assessed from users’ perspectives to determine which components outperform others in a
single IT application. This is especially useful when an IT application consists of many
ITACs serving multiple business services. Recommendations for enhancement or
abandonment can then be drawn and tailored as per an ITAC instead of the whole IT

application.

The analysis of users’ perceptions is carried out following the valuation framing technique
(discussed in Section 2.3.5). Figure 5.16 shows the users perceptions’ analysis technique,
which consists of a set of criteria that have been extracted from multiple sources including
Hall (1959), Moore and Benbasat (1991), Gibson et al. (2008) and John (2015). These
criteria focus on assessing the usefulness, ease of use and overall satisfaction of an IT

application component to support users’ related tasks.

Users’ perceptions of an I'T component

IT component name: Business service name: Date: Version No:
No. Assessment criteria cw Userl Usern
uw 0.00 0.00 0.00 0.00
1 The IT component fits well with the user 0.00
style or mode
) The IT component enables the user to 0.00
accomplish relevant task(s) more quickly
3 | The IT component is easy to use 0.00
The IT component ensures equal opportunity
4 0.00
for all users
The IT component improves
5 | communications with other relevant 0.00
stakeholders
User’s information is kept confidential
6 0.00
throughout the use of the IT component
7 The IT component is compatible with all the 0.00
aspects of the user’s task(s)
It becomes more interesting to use the IT
8 | component in the execution of relevant 0.00
task(s)
It is easy for the user to become more skilful
9 | inusing the IT component in executing 0.00
relevant task(s)
The IT component is capable to provide
10 | appropriate support when problems arise and 0.00
need prompt solutions
1 I am totally satisfied with the use of this 0.00
component to support my business activities
v, = (Z}-iluvj X cw;) X uw; *

_ n - (5-1)
UPV =1+ QL V; - LV) X GV-IV) *x

Figure 5.16: Users' perceptions value assessment

*V;: a total rated value for each user; uwv;: user perceived value ranging from totally disagree (-3) to
totally agree (3); cw;: a weight assigned to a criterion; uw;: a weight assigned to a user.

**UPV : User Perceived Value; LV : the lowest value of v; HV : the highest value of v.

Note: HV should not equal LV in this assessment, but when HV = LV then UPV = HV = LV
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Each of these criteria is given a weighting value by an authoritative business or IS manager
that indicates its importance to the business service. Stakeholders who have been identified
as the main users of an IT application component through related business service profiles
and in the IT repository are targeted in this analysis. Weighting values are assigned to these
stakeholders to determine their level of power in influencing the value of the IT component.
The assignment of these values can be determined by the evaluator and then negotiated,

adjusted and approved by key business or IT stakeholders.

Following the valuation framing technique, each user is going to evaluate an IT application
component through the set of defined criteria in Figure 5.16. In this sense, a value from
totally disagree (-3) to totally agree (3) is provided by the user for each criterion, with 3
being the highest value given to indicate the total agreement with the criterion that is
presented to reflect on the effectiveness of the IT component to support related business
service. The total perceived value of users (i.e. UPV) is then calculated and transformed into
a scale from 1-5 through the equations illustrated at the bottom of Figure 5.16. The guide in

Figure 5.17 is applied to determine the outcomes of this users’ perceived value assessment.

Min Max Percentage UPVv
4 5 >= 80% H

3.25 3.99 >= 65% - < 80% M
1 3.24 < 65% L

Figure 5.17: Guide for determining users’ perceived value of an IT component

Perceptions about the severity impacts on the organisation from the failure of an IT

application as perceived by key authoritative stakeholders

In a sub-analysis, the severity impacts on the organisation from the failure of an IT
application as perceived by the application owners is assessed. The value results from this
assessment is not directly involved in the calculation of the business value from IT in B-
ITAAM. However, it provides another dimension for realising how critical an IT resource is
to the organisation and what impact it will have on the organisation once it fails to perform
as required. This provides useful information when an IT application or its components are

to be recommended for enhancement or abandonment.

The level of severity impacts on the organisation from the failure of an IT application can
be classified as either “severe impact”, “medium impact” or “no impact” (Tareen, 2014,
pp.16-17). Severe impact refers to the widespread business stoppage and damage that affects
current and future revenues, reputation and customer satisfaction. Medium impact refers to
the indirect impact on an organisation’s revenues, reputation and customer satisfaction.

Moderate productivity degradation is an example of such medium impact from the failure of
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an IT application. The “no impact” category denotes that there is no impact on the
organisational operation, productivity, reputation, revenues and customer satisfaction. Key
authoritative stakeholders from business and IT departments can provide inputs about the

severity impact value indicating how critical an IT resource is to the organisation.

5.4.2.2 Technical Quality of IT Applications

The quality of IT resources deployed at the operational level of an organisation determines
the organisation’s approach of creating business value through its business and IT strategies
(Bradley et al., 2011). One of the angles to determine the quality of deployed IT resources
is the quality of its technical capabilities. For IT applications, the technical quality (ITQ) can
be assessed based on I1SO standard (ISO-9126, 1991), which defines a set of criteria for
measuring the internal and external quality of IT applications. It is also a business-
independent assessment and the senior technical team from the IT department should be

capable of assessing these capabilities through a defined set of criteria that includes:

e Functionality: the functionality of the IT application to meet the requirements

specified by the business service.

e Maintainability: the ability of the IT application to sustain stability during

modifications to its functional requirements.

e Scalability: the ability of the IT to handle the rapid increase of a task in a stable

manner.

¢ Reliability: the ability of the IT to maintain the specified level of performance during

stable and unstable conditions.

e Usability: the applicability of the IT to completely fulfil the needs of the business

service in a simple instructed manner.

e Extensibility: the capacity of the IT to extend its capabilities to accommodate new

business requirements.

e Adaptability: the ability of the IT to adapt its behaviour to different specified

environments.

e Interoperability: the ability of the IT to interact with other IT applications or

systems.

e Response time: the time it takes for the IT application to respond to functional
changes.
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Based on this set of criteria and following the principles of the valuation framing technique,
the senior technical team is going to evaluate each IT application under assessment in terms
of its technical capability. The resultant value from this ITQ assessment is then transformed
into a scale from 1-5, with 5 indicating the highest value that an IT application can score,
referring to its excellent technical competency. IT applications that score 4 and above in this
analysis are considered to have a good technical quality, whereas IT applications that score
3.25 and below should be considered for major technical enhancements that may extend to
IT infrastructure including network, storage, etc. For applications that score in between 3.25
to 3.99, they are considered to have an acceptable level of technical capability but further
enhancements to some critical technical aspects that were low in the assessment should be
immediately carried out by the technical team.

In a related sub-analysis, the technical team is going to provide feedback about the criticality
of each technical capability mentioned above in regard to its importance to the business
based on their understanding of business strategies and requirements. The criticality of each
capability is measured on a scale from 1-5, with 5 indicating that the technical capability is
highly critical to the running of the business. The total criticality level of one technical
capability is then calculated based on the reoccurring responses for it by technical team
members. This sub-analysis aims to not only shed light on the level of criticality of each
technical aspect as perceived by the technical team according to their understanding of
business strategies, but also to shed some light on the level of harmony between business
and IT departments. Technical aspects that are classified as highly critical by the technical
team and at the same time receive a low value in the technical quality assessment should be
dealt with promptly. This is because this issue may extend to users’ perceptions about the IT

service and eventually affect the quality of the level of alignment between business and IT.

The value derived from this technical quality assessment is assigned to all involved
components within an IT application. This is primarily because components within a single
IT application usually share the same IT infrastructure.

5.4.2.3 Business Financial Gains Acquired from IT Application Usage

The financial perspective is another dimension that has received attention in the IT literature
to determine the relative benefit of deployed IT applications in organisations. Financial
Gains (FG) acquired from IT applications can be measured through the benefits that an
organisation obtains from the effective utilisation of embraced IT solutions to support

business services. The FG value in this analysis is determined at an IT application level,
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which highlights the return of investment of IT resources. A set of criteria elicited from

Seddon et al. (2002) are used to determine this value, which include:

Reduce time for completing tasks per employee: the time saved in performing

business activities is interpreted as saved cost.

Reduce number of employees: the labour cost saved from the adoption of an IT
application to efficiently perform the business service is interpreted as saved cost.

Increase velocity: in a specific time, the increased performance of a business

function is calculated in terms of speed and volume.

Increase end user level of satisfaction: an increase in end user levels of satisfaction
through the adoption of an IT solution. This can result in building more user loyalty

and eventually more profit (Hallowell, 1996).

Increase innovation in business towards business growth: the ability of IT
resources to enable business service innovation to increase organisational profit or

maintain stakeholders’ satisfaction.

Figure 5.18 shows the analysis technique that is developed in B-ITAAM to determine the

FG acquired from the utilisation of IT applications.

Financial Gains Analysis

IT application name: | Date: Version No:

Assessment criteria Criteria weight | Value | Percentage achieved

Reduce time for completing tasks per employee

Reduce number of employees towards labour cost

Increase velocity in achieving assigned tasks

Increase end user level of satisfaction

Increase innovation for business growth

Financial gains value = Y’ Criteria weight * Value =

Figure 5.18: Financial gains analysis

The calculation of the FG value involves the adoption of a weighting principle. In this, the

set of assessment criteria for determining the FG are assigned weighting values by a senior

IS/IT manager who is the most suitable person to assess the effectiveness of IT investments

made by an organisation (Seddon et al., 2002). The higher the weighting value given to a

criterion, the more priority is allocated to it in determining the FG value. The total weighting

value of the set of five criteria shown in Figure 5.18 should equal 1. The IS/IT manager will

then provide more information about each of these criteria as to whether it has been met,

partially met or not met at all. For criteria that have been met, they are assigned a value of

1; criteria that have been partially met or not met are assigned values of 0.5 and O,

respectively.
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The percentage achieved refers to a rough estimated value that is provided by an IS/IT
manager to indicate the level of achievement that a criterion has reached to satisfy a financial
gain as specified in the organisation’s strategic plans. Although this value is not considered
in the calculation of the FG value, it provides an overview of the criteria that have
contributed the most to the return of investment of IT resources. Thus, more efforts have to
be placed on those criteria that an IT resource is only contributing less towards achieving
financial gains. The FG values resulting from this analysis technique for each IT application
are then converted into a scale from 1 to 5 and combined with other derived values to

determine the relative benefits of IT applications aligned with business services.

5.4.2.4 Usage Pattern of an IT Application Component

The usage pattern of an IT application component (ITU) is a relevant tangible factor that
influences the value of business and IT alignment. A high level of usage of an IT application
component, supported by positive perceptions from its users about its capability to support
related business service(s), can provide a strong indication of the good fit of this component
in the business. However, it is difficult to measure the exact level of usage of IT components.
Nonetheless, the usage frequency of such components by targeted users can help with
measuring the level of usage of IT components in the organisation (Davis, 1989). This
analysis in the B-ITAAM is applied at a component level to determine the components

within an IT application that are being more frequently used in comparison to others.

The number of users and the duration spent on using an IT application component can
determine how frequently a component is being used. The larger the number of users, the
higher the importance of the IT component to support business offerings. Therefore, real-
time data about the usage pattern of IT application components in particular, or IT
applications in general, can be provided by IT professionals through a real number of active
users at a given time. The number of IS capabilities that an IT application supports provides
another indirect indication of the usage pattern of an IT application. From a subjective point
of view and on a scale from 1-5, with 5 indicating high level of usability, the level of usage
of IT application components can be assigned by key IT professionals. Key business
stakeholders who are directly affected by the usage pattern of an IT component can also

participate in assigning such values.

Up to this stage of analysis, each business service is mapped to a corresponding IT service
through an IS service. The relative benefit analysis of IT services to aligned business services

is also carried out through the set of business analysis tools that are introduced in this section.
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The last step in this stage of analysis is the derivation of a single relative benefit value for

each mapping initiated, which is discussed in the next section.

5.4.3 Relative Benefit Aggregated Value

For each mapping formed at the beginning of this stage and analysed through the relative
benefit analysis that is accomplished in the previous step, a single value that reflects on the
quality of the link between each business service and its supporting IT component is derived
as a Relative_Benefit (R_B) value. So the total R_B value for each mapping comprises the
relative benefit values of users’ perceptions towards IT (UPV), the technical quality of an IT
application (ITQ), the business financial gains from IT application usage (FG), IT usage
(ITU) and the IS criticality to the business (ISCB). The following equation is used to calculate
the total R_B value, which is adopted from the Social Exchange Theory (Whitten and
Wakefield, 2006, Emerson, 1976) and adapted from the work of Sun et al. (2014). In this
equation, for a given business-aligned IT service through an IS service, a total R_B value is

calculated through the aggregation of tangible and intangible factors as follows:

Total_Relative_Benefit; = UPV; + ITQ; + FG; + ITU; + ISCB;

Relative_Benefit (R_B) value involves:
UPV;: the perceived value of an ITAC to support a BS;
ITQ;: the technical quality of an IT application ITA4;
FG;: financial gains from using an ITA to add value to a BS;;
ITU;: ITAC usage pattern;
ISCB;: the criticality of the IS service that maps an ITAC to a BS;
Due to the analysis of different tangible and intangible factors that include both numerical
and non-numerical data, intangible values are transformed into a scale from 1-5. This is
achieved through the adoption of the linear equation:

5—-1
(Vmax — Vmin)

y =1+ (x —Vmin) *

In this equation, y refers to the relative value between 1 and 5. Vmin, Vmax refer to the
lowest and highest values in the data set, respectively. X, on the other hand, refers to the

value within the range of Vmin ... Vmax. When Vmin = Vmax, then y = Vmin = Vmax.

The calculated R_B value represents the relative benefit of a single pairing that consists of
an IT application component with a business service. The resultant R_B value is then a value
that ranges from 1 to 5, which is classified into three main categories as High (H), Medium

(M) or Low (L) as shown in Figure 5.19.
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Min Max Percentage R_B value
4 5 >= 80% H
3.25 3.99 >= 65% - < 80% M
1 3.24 < 65% L

Figure 5.19: Categorisation scheme for the relative benefit values

The classification of the R_B value into three categories serves as a mechanism that enables
the identification of the quality and the status of each analysed IT application component
with regards to supporting a related business service. In other words, the R_B value indicates
the criticality of the mapping initiated at the beginning of this stage, allowing for further
analysis to take place to enhance the level of alignment between business and IT. For an
illustration of the purpose of this classification mechanism, an ITAC may score a high R_B
value and, in this case, it is highly unlikely to be targeted for further enhancements as it is
considered valuable to the business service through the outcomes of the analysis of the
relative benefit factors. High then refers to a high level of benefits from an IT application
component in terms of its criticality to the business, its technical quality, level of usage
among stakeholders, users’ positive perceptions and, finally, the financial gains acquired

from the investment and deployment of the component into the business.

On the other hand, if a R_B value of an ITAC is resulted to be Low, it does not only indicate
a poor level of alignment between a business service and its enabling IT component, but it
also indicates that prompt enhancements to the ITAC should take place to ensure its effective

support to related business services.

By the end of this stage of analysis, the set of business and IT services that are profiled in
Stage 2 are mapped and evaluated for their alignment from a relative benefit point of view.
This results in a single R_B value for each IT service mapped to a related business service.
This value, which is an output at this stage, is then used as an input in the fourth and last
stage of analysis in the B-ITAAM.

5.5 Stage 4: Evaluation and Recommendations of Business-
Aligned IT Services and KPIs

This stage of analysis examines the impact of each of the business service values derived in
the second stage on the Relative_Benefit (R_B) values of associated IT services that are
produced at the end of the third stage. The purpose is to derive recommendations for
optimising the set of analysed IT services while being aware of the performance of aligned
business services. By the end of this stage, feedback is provided to the board of management
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of an organisation on the operational performance of the analysed set of services through a

KPIs monitoring analysis.

5.5.1 The Impact of Business Service Values on IT Services

Although the derived R_B values of IT services provide an indication of the level of
criticality of the mapping initiated between each business service and its enabling IT
application component, it is not sufficient to reflect on the business value of IT. This is
because the performances of the business services themselves, which can significantly
influence the value added by IT in an organisation, are not considered in the derived R_B
values. Therefore, in an IT_Impact_Analysis, the business service values that have been
previously determined and documented in related business service profiles are incorporated

with R_B values to influence the recommendations on IT services.

These business service values include Business Service Strategic Value (BSSV), Perceived
Business Service Performance (PBSP) value and Business Service Efficiency (BSE) value.
The latest value (i.e. the BSE) provides concrete evidence to reinforce the value of the PBSP
of a business service from its engaged stakeholders and they are therefore treated as a single
value. So for a business service performance that is perceived to be low by its engaged
stakeholders, a reflection on this low performance value might be seen in the BSE resulted
value. If two extreme values arise for PBSP and BSE values, the BSE value is considered

since it reflects on the business service performance from an objective point of view.

The outcomes from the IT_Impact_Analysis help to determine the impact of business
services’ performance on supporting IT services and also pave the way for recommendations
to enhance the IT portfolio in an organisation. The IT_Impact_Analysis is carried out in three

steps:

Step 1: determine the impact results for each IT application component through each pairing
initiated, consisting of an IT application component, IS service and a business service.

Step 2: observe the holistic impact results on individual IT applications.
Step 3: propose recommendations for IT applications and IT application components.
Step 1: determine the impact results for each IT application component

The impact result for each IT application component is determined in this step through a set
of algorithms that considers the following values as parameters: the Relative Benefit (R_B)
value, Business Service Strategic Value (BSSV) and Perceived Business Service

Performance (PBSP) value. This impact result is classified into five impact categories (i.e.
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maintain, revise, replace, outsource and remove) as described in Table 5.1.

Table 5.1: Description of IT impact categories (adapted from Sun et al., 2014)

Category Description

Maintain  An application component that is critically important to support business requirements and
shows effective support to related business service based on examined set of factors

Revise An application component that is supporting a highly strategic business service but requires
further enhancements to fully support the service

Replace An application component that is not adding value to business needs while deployed to
support a highly strategic business service needs to be replaced with another application
component either from the IT repository or from a vendor

Outsource  An application component that is utilised to support a non-core business service and can be
alternatively outsourced for more reliability and more cost-effective IT solution

Remove An application component that is deemed obsolete by business services

The set of algorithms that considers the parameters (R_B), (BSSV) and (PBSP) are described
in Table 5.2.

Table 5.2: Criteria for decision-making for the impact analysis

Decision number R B BSSV PBSP Impact result
1 HvM H HvM Maintain
2 H M H Maintain

3 HvM L H Maintain?
4 H M M Revise?

5 M M H Revise®

6 L H HVM Replace

7 L M H Replace

8 HvM L HV M Outsource*
9 L M M Outsource
10 L L HVM Remove

Note: R_B and PBSP scales: H: 4-5; M: 3.25-<4; L: 1-<3.25. BSSV scales mapped on as: H: 3,5; M: 2, 4; L: 1.

1) High PBSP supported by objective high BSE enforced this decision, otherwise it can be outsourced if
suitable as in decision (8).

2) Requires further business service efficiency evaluation and enhancements.

3) Requires further enhancements or evaluation to one or more of the R_B factors.

4)  Requires further change analysis or it can just be maintained as in decision (3).

In this IT impact analysis, the three parameters (i.e. the R_B value, BSSV and PBSP) have
impact on the final decision to be made for an IT application component. The R_B value is
derived based on the set of tangible and intangible factors that are analysed in Stage 3, which
highlights the relative benefits of IT application components in supporting related business
services. Meanwhile, the BSSV is drawn from strategic perspectives, indicating the level of
importance of a business service in an organisation. Finally, there is the PBSP value, which
is derived through the perceptions of stakeholders involved in the business service. This as
an intangible subjective value is supported by a tangible objective Business Service
Efficiency (BSE) value to provide concrete evidence about the performance of a business

service.

The impact results drawn in this step indicate only the impact on IT application components,
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but not the impact on individual IT applications. This leads to the second step of the impact

analysis where IT application components are grouped based on related IT applications.
Step 2: observe holistic impact results on individual IT applications

For asingle IT application, multiple impact results can be observed for its components since
one IT application is aligned to support multiple business services through multiple IT
components. The impact results for IT application components are then grouped according
to relevant IT applications. This provides a clear view of the capability of an IT application
in terms of the performance of its involved components. This also enables proposed
recommendations for IT applications to be drawn with full awareness of its different
components’ capability. However, it is highly unlikely that a single IT application will be
removed unless, for example, all of its components show low impact results. Once the same
impact result for IT components are derived within an IT application, it is a confirmation of
the status and the suitability of the whole IT application to support business needs within an

organisation.

A voting system or some other mechanism can then be developed by an organisation at this
stage of analysis to assist with determining the final decision for an IT application once all
of its components’ impact results become visible. Such mechanism may need to consider
multiple critical aspects from business and IT perspectives to propose a recommendation.
Weighting values, for example, can be assigned to these critical aspects by key authoritative
personnel at the organisation. So human interventions in such cases are mandatory to reach

a final recommendation for an IT application.

In this research, however, two similar approaches are suggested to propose recommendations
for IT applications based on the outcomes of their IT components impact results. However,
these approaches also require human intervention to reach a final decision about an IT
application. The first approach is strategic oriented and the other is performance oriented.
An organisation can then choose the approach that suits it the most when making a decision
for an IT application. This choice depends on whether the organisation is influenced by the
level of criticality of the business service strategy or by the perceived performance of the
business service. Both approaches apply priority rules mechanisms for deriving a single

recommendation for IT applications and they are explained as follows:

First: deriving an IT application recommendation based on the strategic importance of

related business services:

In this approach, the impact result for each IT application component is considered along
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with the associated Business Service Strategic Value (BSSV) to derive a recommendation

for an IT application. The priority rules are then applied as follows:

1. If one IT application component within an IT application has an impact result =
Maintain, then a single impact result for the whole IT application is assigned
Maintain regardless of other components’ impact results and the values of the BSSV

associated with them.

2. BSSV = High has higher priority than BSSV = Medium. This is because an IT
application component is supporting a strategically more important business service.
Therefore, an impact result with BSSV= High is chosen as the single application

impact result.
3. Apply the most occurring impact result from the set of impact values.
Table 5.3 provides examples to illustrate the application of the priority rules.

Table 5.3: Examples of the application of the priority rules based on the BSSV to observe a holistic
value for an IT application

Example of IT application impact results Decision Why
ITA10 = {ITAC1: Maintain (BSSV = M), ITAC2: Replace Maintain Rule 1
(BSSV =H), ITAC3: Remove (BSSV = L)}

ITA11 = {ITACA4: Outsource (BSSV = M), ITAC5: Replace Replace Rule 2
(BSSV =H), ITAC6: Outsource (BSSV = L)}

ITA12 = {ITAC7: Outsource (BSSV =L), ITACS: Outsource Rule 3

Outsource (BSSV = M), ITAC9: Replace (BSSV = M),
ITAC10: Remove (BSSV = L)}

ITA13 = {ITAC11: Replace (BSSV = M), ITAC12: Replace  Replace Rule 2 and
(BSSV = H), ITAC13: Outsource (BSSV = M), ITAC14: Rule 3
Outsource (BSSV = L)}

ITA14 = {ITAC15: Outsource (BSSV = M), ITACL16: Requires human intervention or
Replace (BSSV = M)} inclusion of other factors in the

recommendation derivation process.

Second: deriving an IT application recommendation based on the perceived performance

of related business services:

In this approach, the impact result for each IT application component is taken into account
along with the Perceived Business Service Performance value (PBSP) to reach a single
recommendation for an IT application. The PBSP value in this context does not only provide
an overview of how involved stakeholders perceive the business service, but also
incorporates a tangible value that addresses the efficiency of the business service. Only High
and Medium PBSP values are considered in this approach as Low PBSP indicates a very
poor perception of the business service performance. The three priority rules mentioned

above are also applicable in this approach. However, since PBSP values can be assigned
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only High or Medium, the set of examples mentioned in Table 5.3 are not applicable in this
situation and therefore a new set of examples is provided in Table 5.4 to illustrate the
application of the priority rules based on the PBSP value.

Table 5.4: Examples of the application of the priority rules based on the PBSP value to observe a
holistic value for an IT application

Example of IT application impact results Decision Why
ITA20 = {ITAC1: Maintain (PBSP = M), ITAC2: Replace Maintain Rule 1
(PBSP = H), ITAC3: Remove (PBSP = M)}

ITA21 = {ITAC4: Outsource (PBSP = M), ITAC5: Replace Replace Rule 2
(PBSP = H), ITAC6: Outsource (PBSP = M)}

ITA22 = {ITAC7: Outsource (PBSP = M), ITACS: Outsource Rule 3

Outsource (PBSP = M), ITAC9: Replace (PBSP = M),

ITAC10: Remove (PBSP = M)}

ITA23 = {ITAC11: Replace (PBSP = M), ITAC12: Replace ~ Replace Rule 2 and

(PBSP = H), ITAC13: Outsource (PBSP = M), ITAC14: Rule 3

Remove (PBSP = M)}

ITA24 = {ITAC15: Remove (PBSP = M), ITAC16: Replace Requires human intervention or

(PBSP = M)} inclusion of other factors in the
recommendation derivation process.

The impact results per individual IT applications are derived in this step of analysis,
indicating the business value of IT applications. However, human interventions are still
mandatory and cannot be avoided, especially in cases such as ITA14 and ITA24 in the
examples provided above. The set of tangible and intangible factors analysed throughout the
instantiation of the B-ITAAM should provide crucial facts that can be referred to once
critical decisions about an IT application become challenging. Once IT application
recommendations cannot be made or are impossible to apply, recommendations on

individual IT application components should be considered as an alternative option.
Step 3: propose recommendations for IT applications and IT application components

Optimising IT applications in an organisation through a set of possible recommendations is
a matter of making sure that these IT applications deliver business value (Kohli and Grover,
2008). The impact results for both IT applications and IT application components produced
in the IT Service Impact Analysis in the previous steps allow for possible recommendations
to be drawn. For an IT application or component as an (IT resource) with an impact result =
Revise, it might only require some upgrades to fully support business needs. So the analysed
set of factors related to business and IT aspects associated with this IT resource should be
revised to determine the aspects that require further enhancements. The Revise value can
also be based on poor performance of the business service itself, so business service

efficiency and effectiveness should be revised in this case.

For IT applications or components with an impact result = Replace, it is possible to
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recommend replacement by other existing IT solutions from within the IT repository.
Otherwise, replacement with a new IT solution is an alternative option. The recommendation
of Outsourcing is possible when the business service to be supported is not strategically
critical to the organisation. This recommendation is also possible when the organisation is
looking for a cost-effective solution. However, other changing cost factors have to be

considered before this recommendation can be proposed.

For the last two possible recommendations, Maintain is the best possible recommendation
to be proposed to an organisation’s board of management as it is an indication of the
effectiveness of the IT solution in supporting related business requirements. On the other
hand, Remove is the worst, indicating that an IT solution is not adding value to the business
and it is therefore deemed obsolete.

It is still vague up to this step of analysis whether or not to propose a recommendation to an
IT application or an IT application component since the impact of applying derived
recommendations on the organisation are still not obvious. Therefore, change management
has to be considered as a critical part in the decision-making process, which is discussed in

the next section.

5.5.2 Business Service and IT Service Change Management

The deep analysis of business and IT services conducted through multiple business analysis
techniques defined in the B-ITAAM provides a holistic view of the operational competency
of an organisation. This enables recommendations for possible enhancements for the set of
analysed business and IT services. Changes to IT solutions, whether applications or
components, are sensible when they are based on value-adding to the business. This is
analysed through the relative benefits of IT solutions to the business. However, financial
implications to the organisation from applying the proposed changes is another factor that
cannot be neglected. The cash capacity to change based on a proposed recommendation for
an IT solution has to be verified first before the recommendation can be accepted. The scope
of the change in terms of its depth and breadth must also be determined, along with the

flexibility of an IT application to accommodate the changes that are proposed.

On the other hand, changes can extend to business services; more specifically, the business
processes that are realised within each business service. In some scenarios, an IT application
component may show a high relative benefit value to its related business service and yet it
is recommended that it should be revised. This is because subjective and objective values of

business processes are indicating low or medium business service performance. Possible
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recommendations or changes based on best business process designing practices can then be
proposed in order to enhance the performance of poor business processes. These
recommendations may include increasing resources or performing some tasks in parallel,
etc. So, the scope of the change in terms of its depth and breadth must be carefully considered

in relation to the business services.

Proposed recommendations to change business and IT aspects should be guided by strategic
objectives and follow organisational norms that have already been established by the
organisation. As previously highlighted, human intervention is required since changes to
business and IT services may not only interrupt business operations but may also incur large
costs. Final proposed recommendations should then be documented in the business context
analysis and shared with the decision-makers of an organisation to support informed
decision-making. The comprehensive analysis of business and IT services carried out
through the B-ITAAM is guided by a set KPIs and this helps in the derivation of sensible
feedback on the aspects that cause violation to these KPIs” desired values. This is discussed
in the next step.

5.5.3 Feedback on Analysed set of KPIs

Key Performance Indicators (KPIs) are mapped to business services in Stage 1, with a view
to tracking the performance of these services through defined set of metrics. According to
Mateski et al. (2012), it is unlikely that a single metric can tell the whole story about the
operational performance and, therefore, multiple metrics are usually needed from different
perspectives. This then leads to the exploitation of the outcomes of the business analysis
techniques that are defined in B-ITAAM so as to provide another real-time dimension to
monitor KPIs, which complements other existing metrics that might have already been

defined by an organisation.

Some of the business analysis tools defined in the B-ITAAM are focused on evaluating the
daily performance of business and IT services and they are, therefore, implicitly measuring
performances against related KPIs. For instance, the Business Service Efficiency (BSE),
Perceived Business Service Performance (PBSP) and Users’ Perceived Value (UPV) are
business analysis techniques that provide valuable information about the daily performance
of related business and IT services. BSE examines, from an objective point of view, whether
the business service is being delivered according to defined rules and within a specified time-
frame and allocated resources. PBSP examines the perceptions of involved stakeholders

towards the performance of the business service and this provides an indication of the current
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level of the business service performance from an intangible perspective. Both BSE and
PBSP values complement each other and they can be closely observed to determine whether
subjective or objective perspective factors are causing a violation of the KPIs’ desired

values.

Another factor that may also influence the operational performance — and therefore
contribute to the violation of KPIs — is the UPV, which provides an impression from an
intangible perspective of the perceptions of users towards the usability and usefulness of an
IT application component for supporting related business service. This value can positively
or negatively affect the performance of the business service itself. The BSE, for example,
can be negatively affected by a low perceived value of supporting IT application component.
Optimal values in these three factors should contribute and influence a positive value for a
realised KPI. This then enables feedback on KPIs to be drawn and communicated to the
management board of an organisation by specifying the violating operational aspects of
KPlIs.

By the end of this stage of analysis, not only are recommendations for the analysed set of
business-aligned IT services proposed, but feedback on KPIs’ violating aspects is also
provided. These proposed recommendations and feedback are documented in the Business
Context Analysis, indicating the end of the B-ITAAM cycle.

5.6 Summary

This chapter addresses the second and third research questions. In addressing the second
research question, a methodology (i.e. B-ITAAM) for facilitating the evaluation of business
and IT alignment at the operational level of an organisation is successfully introduced. B-
ITAAM consists of fourteen business analysis techniques that are formed to establish and
evaluate the alignment between business operations and supporting IT resources in a service-
oriented manner. These techniques, for simplicity, are grouped into four interrelated stages
working together as a mechanism to address different angles of business and IT alignment

analysis and assessment.

The first stage examines the strategic level of an organisation and its current capabilities and
guides the operational business and IT analysis in the second stage through a derived set of
KPIs that are mapped to related business services. The mapped set of business services and
their supporting IT services are then individually analysed and profiled in the second stage,
allowing for a comprehensive understanding of these services and their capabilities. This

then triggers the third stage of analysis where business and IT services are mapped through
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IS services and these mappings are evaluated through five tangible and intangible factors
(identified in the previous chapter) to determine the relative benefit values of IT services to
mapped business services. The concepts and principles that have been adopted and adapted
from strategic management, Enterprise Architecture, Service-Oriented Architecture and
business IT alignment are reflected on the devised set of techniques in B-ITAAM. This
allows B-ITAAM to decompose business and IT services into smaller constituent parts and

then re-compose them through IS services to enable effective assessment of their alignment.

The resultant values from the third stage are then used as inputs in the fourth stage of
analysis. In this last stage, these values are incorporated with business service values that are
analysed in the second stage to determine the impact of business service performance on the
value of IT through a set of defined algorithms. The outcomes from this stage pave the way
for recommendations for enhancing the analysed set of business and IT services, and also
for providing feedback about the operational performance of the organisation in relation to
its defined strategic goals. So in addressing the third research question, the derivation of
sensible recommendations to feed back to business improvements based on the evaluation
outcomes is extensively discussed in this chapter. B-ITAAM then enables organisations to
not only make informed decisions about the analysed set of business and IT services, but
also to monitor the performance of these services against defined goals and to specify the
aspects that are violating optimal values of KPIs.

This chapter introduces B-ITAAM as a novel approach to comprehensively evaluate
business and IT alignment at the operational level of an organisation. The application of this

approach in a real-life case study is carried out in the next chapter.
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Chapter 6
Applying B-ITAAM in a Case Study

This chapter instantiates the Business and IT Alignment Assessment Method (B-ITAAM) in
a real-life case study that was carried out in Albaha University. The case study shows the
relevance of the research problem and the capability of B-ITAAM to address it. An overview
of the data collected for the case study is introduced first, followed by a detailed description
of the B-ITAAM application.

6.1 Data Collected for the Case Study

Data for the case study is obtained from a variety of locations and sources from Albaha
University. The main locations include the school of Computer Science and IT, the
university management department, the information unit department, the library, IT centre,
quality assurance department, student services department and the admission department.
Therefore, multiple data collection techniques are used throughout the instantiation of B-
ITAAM. Table 6.1 provides an overview of the techniques applied to collect data for the
case study and the purpose of the collection of this data. The source of data and the sample
size are also indicated, reflecting on the data that is used in B-ITAAM after filtering and

processing out the data that is found not useful.

Table 6.1: An overview of data collected from Albaha University and the techniques applied to
collect it

Technique Why Where / sample size
Review of To review strategic aspects including vision, mission, | Strategic planning documents,
official Critical Success Factors (CSFs), strategies and rules and regulations
documents objectives, and Performance Indicators (PIs) documents, annual reports, and
and reports To review historical and up to date information assets reports

related to financial, structural, and regulatory aspects
of the university

To determine business service strategic values of
analysed set of business services

To determine the criticality level of IT support to
business services

To review descriptions of offered business services,
rules that govern their behaviour and time they
should take to achieve goals

To create an IT repository documenting main
specifications as well as cost drivers for IT

applications
Review of To create and complete an IT repository Official IT applications’
websites and websites and other relevant
white papers white papers
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provided academic and management services

Semi To check for updates on strategic aspects & to The vice-president of the
structured confirm the identified and prioritised set of KPIs university who is also the head
interviews of the quality assurance
department
To determine business service strategic values of Authoritative business service
analysed set of business services (for services that owners
could not be found in official documents)
To determine the criticality level of IT support to Authoritative business service
business services (for those services that could not be | owners
determined through official documents)
To assign weighting values for participants and Authoritative business service
criteria used in the assessment of business and IT owners/ IT managers
performance as perceived by stakeholders
To create an IT repository & to determine the used IT manager and IT staff
and unused components of IT applications
To determine the level of usage of IT components IT manager or related business
service owner
To determine real-time efficiency of business Business and IT managers/
services programme coordinators and
academic staff from the school
of CSand IT
Informal To confirm unpublished facts about business and IT Business and IT managers
interviews aspects at the university
Online pilot To determine the level of satisfaction among students | 94 responses from male
survey from the school of CS and IT towards the quality of students from the school of CS

and IT

Questionnaires

To determine the performance of offered business
services as perceived by students

379 responses from male
students from the school of CS
and IT

To determine users’ perceptions towards multiple IT
application components used to support business
services

291 responses from male
students from the school of CS
and IT

To determine the severity impacts on the university
from the failure of IT applications as perceived by
decision-makers

Authoritative business and IT
stakeholders

To determine the technical quality of IT applications

IT technical managers and IT
technical staff

To determine business financial gains acquired from
IT application usage

Information systems manager

The large volume of data collected from Albaha University shows the enormous support that
was given by the university in general and the school of Computer Science and IT, in

particular, to carry out this case study. The following sections demonstrate through this data

the instantiation of B-ITAAM in four stages of analysis.

6.2 Stage 1: Strategic and Business Context Analysis of Albaha

University

This stage of analysis aims to analyse the business context of Albaha University from a

strategic perspective. This will lead to a clear view of the university’s current capabilities
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and will also highlight the area of priority that has to be immediately monitored through the
capability of the B-ITAAM. A strategic issue of concern for the university then emerges
from the analysis, along with a list of KPIs that are mapped to related business services to
guide the business and IT alignment and its assessment in the following stages of analysis.

This stage is further divided into two sub-stages as follows.

6.2.1 Stage 1_A: Strategic Analysis of Albaha University

The strategic analysis of Albaha University aims to analyse the vision, mission and the
business and IT strategies of the university in order to derive a list of KPIs that is of high
importance to the university’s success. At Albaha University, a list of Performance
Indicators (PIs) is already defined in its strategic documents. However, this list is outdated
and therefore the derivation of an updated list is undertaken by the researcher following the
Pls derivation technique that is discussed in Section 5.2.1. During the derivation and
documentation of the Pls at Albaha University, the vision, mission, CSFs, strategies and the
list of PIs are all retrieved from the university’s official strategic documents. They are then
checked for updates and accordingly modified with the vice-president of the university, who
is also the head of the quality assurance department, through a semi-structured interview to
ensure that these strategic aspects are still relevant to today’s mission and vision of the
university. 78 Pls are documented as a list of Pls that the university currently has to monitor

its operational performance against its strategies (see Figure 6.1).
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Performance Indicators Derivation

Organisation name: Albaha University

Date: September 2016

Version No: 1

Strategic

Vision Mission cbjectives CSFs Strategies Performance Indicators (PIs)
To take the To provide To take the To beable to | Enhance quality of | PI1. Number of accredited majors by the National Centre for Academic Accreditation and PI14. Students’ satisfaction about academic support.
lead in distinguished | lead in maintain and | teaching and Assessment. PI15. Number of patents that academic staff have.
delivering and academic and | enhance learning. PI2. Quality of academic staff. PI16. Academic staff satisfaction about teaching environment.
academic comprehensive | scientific academic PI3. Ratio of students to academic staff. PI17. Number of workshops, o and training that academic staff
programs and | higher excellence. excellence. PI4. Ratio of successful to unsuccessful completion. participated in.
conducting education, PI3. Employment rate of graduates. PI18. Ratio of conferences attended per academic staff.
research in research, PI6. Students™ satisfaction with the quality of teaching and learning. PI19. Ratio of teaching load per academic staff.
fields relevant | community PI7. Number of teaching quality awareness workshops held at the university. PI20. Number of innovative proposed projects by academic staff.
to regional service and PI8. Number of teaching quality excellence awarded certificates. PIZ1. Number of publications that are accepted in high impact factor journals.
resources and | lifelong PI9. Number of teaching quality experts at the university. PII2. Students’ satisfaction with provided academic and management services.
national needs | learning PI10. Number of regional and international teaching quality awards. PI23. Number of academic staff promotions.
through environment PI11. Number of national and international awards per academic staff. PI24. Academic staff dropout rate.
leadership, through the PI12. Number of sponsored academic staff who are studying higher degrees abroad. PI25. Quality of employees.
innovation, utilization of PI13. Number of collaboration relationships with international advanced institutions. PI26. Ratio of emplovees to academic staff per school.
and available Enhance existing PI27. Completion rate of new campus project. PI33. Students’ satisfaction about library services.
partnership resources to infrastructure and PI28. Completion rate of internet availability project on different campuses. PI34. Number of local and international databases and libraries that university students and
ensure the best facilities PI29. Academic staff satisfaction about existing facilities. academic staff have access to.
results PI30. Students’ satisfaction about existing facilities. PI35. Number of specialised libraries at the university in all campuses.
PI31. Employees’ satisfaction about existing facilities. PI36. Number of food hubs per campus.
PI32. Academic staff satisfaction about library services. 37. Stakeholders’ satisfaction ahout maintenance of facilities.
PI38. Speed rate in response to maints iszues.
Enhance regional PI39. Worldwide ranking. PI40. Local ranking.
and global ranking.
Enhance Tobeableto | Enhance academic | PI2. Quality of academic staff. PI11. Number of national and international awards per academic staff.
specialised improve staff capabilities. PI41. Academic staff performance PI43. Number of published work per academic staff.
research. specialised PI42. Number of training hours per academic staff.
research. Specialised research | PI12. Number of sponsored academic staff who are studying higher degrees abroad. PIZ1. Number of publications that are accepted in high impact factor journals.
PI13. Number of collaboration relationships with international advanced institutions.
Fund research PI44. Number of completed funded projects’ research. PI47. Number of specialized research linked to regional rescurces.
PI45. Budget allocated to enhance research facilities including labs, materials and facilities. | PI48. Number of translated books and research articles.
PI46. Number of funded research by organizations, companies, busi 1en of
businesswomen.
Encouraging PI49. Number of enrolled PG research Students. PI33. Students’ satisfaction about library services.
continuous leaming | PI32. Academic staff satisfaction about library services.
in PG courses
Provide Tobeableto | Link university PI30. Number of provided programs, workshops linked to community needs. PIZ2. Number of completed projects/ field projects by academic staff that have benefited
community offer programs with the | PIZ1. Relevant stakehclders” satisfaction about provided programs’ workshops. local community.
services. Community | community needs PI53. Number of cc v projects carried out by academic staff.
SETVICES Build partnership PI34. Number of partnerships with local employers. PI36. Percentage of employed graduates in local market.
relationships with PI35. Partners level of satisfaction about partnership relationship with the university. PIZ7. Unemployment rate after 6 months from graduation.
local market
Adopting E- Tobeableto | Develop an e- PI58. Number of e-services available to students and academic staff. PI62. Rate of e-learning trained staff.
Uhniversity embrace E- | learning PI39. Number of IT specialists and engineers contracted with in last 12 months. PI63. Ratio of students who are engaged in e-courses from students’ population.
concept. Uhiversity environment that PI60. Number of outstanding academic staff contracted with in last 12 months. PI64. Number of completed e-leaming training sessions per academic staff.
fioticn allows distance- PI61. Number of e-courzes and e-services available for different needs and different
learning community groups.
Enhance PI65. Budget allocated to enhance e-learning environment. PI69. Efficiency of existing ERF modules to meet business needs.
Information Plo6. Academic staff satisfaction about existing IT capabilities. PI70. Number of PCs provided to academic staff, researchers and administrator
Technology PI67. Students’ satisfaction about existing IT capabilities. PI32. Academic staff satisfaction about library services.
infrastructure and PI6S. Relevant stakeholders’™ satisfaction about IT maintenance and IT supporting services. | PI33. Students’ satisfaction about library services.
capabilities
Provide Tobeableto | Support ongoing PI71. Number of ongoing learning awareness workshops. Eate of regi d students in dist learning program.
lifelong offer learning initiative PI72. Number of conferences and symposia provided per year. PI74. Relevant stakeholder's satisfaction about provided programs/ workshops.
learning lifelong PI73. Number of people or agencies who have benefited from offered prog: / workshops. | PI75. Relevant stakeholders™ capabilities in using advanced technology.
environment. | learning Build attractive PI3. Employment rate of graduates. PI77. Number of small projects carried out by students after graduation.
environment | learning PI76. Salary range of graduates. PI75. Relevant stakeholders’ satisfaction about learning environment.
environment

Figure 6.1: Performance indicators derivation and documentation at Albaha University

153




Among these derived Pls, there are some that are more important to the university than others
and these are therefore prioritised as ‘Key’ Performance Indicators (KPIs). P16 and PI22 are
temporarily identified and prioritised in this study to be KPIs affecting key stakeholders of
the university, namely the students. In collaboration with the vice-president of the university,
the identification and prioritisation of these KPIs is confirmed, based on shared reports about
the poor quality of provided academic and management services to the students of the school
of Computer Science (CS) and Information Technology (IT), as perceived by the students
themselves. There are some other Pls that are mentioned in Figure 6.1 which can also be
seen to influence students’ levels of satisfaction towards the quality of teaching and learning
services, such as academic staff quality in P12 and the ratio of students to academic staff in
P13. However, the focus is specifically put on KP16 and KP122 in this study to present this
work in the B-ITAAM.

The reports that were shared with the vice president of the university that indicate the poor-
quality services offered to the students of the school of CS and IT are based on two
independent sets of questionnaires. First, an online pilot survey conducted by the researcher
between the periods of January through April in 2015 reveals that the level of satisfaction
among students from the school of CS and IT towards the quality of provided academic and
management services is poor at only 54.8%. The survey is a double-blind translated
questionnaire into Arabic language from the British Student National Survey. It consists of

31 questions and was undertaken by 94 undergraduate students (Appendix C).

Interestingly, the case study also uncovers that the level of satisfaction among students from
the same school towards academic courses, programmes and studying experience is poor at
only 42%. This second low confirming percentage is derived from a questionnaire that was
designed and conducted by three academic professors from the school of CS and IT with
support from the quality assurance department at Albaha University. The questionnaire was
designed following the set of surveys provided by the National Commission for Academic
Accreditation and Assessment (NCAAA) (Appendix E). The sample size was 530 students
from the school of CS and IT. This low percentage not only confirms the pilot study
outcomes of the unsatisfactory level among students towards the quality of provided core
services, but also suggests that major improvements have to be made to enhance the quality
of academic and management services if the university’s strategic objectives and goals are

to be met.

A theme of concern for the university based on these reports is then set and documented in
the business context analysis as ‘student satisfaction about teaching, learning and
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management services’. Along with relevant KPIs, this concern is the issue under
investigation through the B-ITAAM. The analysis of business and IT services from an
alignment perspective through the B-ITAAM not only supports existing measures to reflect
on the performance of business operations, but also points out the aspects that specifically

violate KPIs as either being business or IT driven.

The set of prioritised KPIs, as an output of the previous analysis technique, is then mapped
to relevant primary teaching, learning and management services as shown in Figure 6.2. The
mapping through this technique is restricted to business services that have supporting IT
services to enable further business and IT alignment assessment to take place in a further
stage of B-ITAAM. The assessment criteria of KPIs presented in Figure 6.2 are retrieved
from the pilot survey that is conducted by the researcher in Appendix C to compare its

outcomes against the outcomes of the B-ITAAM in the last stage of analysis.

Mapping KPIs to Relevant Business Services
Business services that can be synced to

KPIs Assessment Criteria this KPI for further alignment assessment
KPI6. Students’ - Good teaching. BS4. Module content delivery.
satisfaction with - Appropriate assessment. BS5. Assessment and feedback.
the quality of - Quality of academic support. BS6. Discussion and communication.
teaching and - Organisation and management. BS12. Examination.
learning. - Quality of learning resources.

- Emphasising independent learning.
- Course content and structure.
- Course delivery.

KPI22. Students’ | - Welfare resources, services and BS1. Admission.
satisfaction with facilities. BS2. Module enrolment.
provided BS3. Module withdrawal.
academic and BS7. Materials borrowing.
management BS8. Materials returning.
services. BS9. Hold placing.

BS10. Term deferral.

BS11. Timetabling.

BS13. Attendance monitoring.

BS14. Academic record and certification.

Figure 6.2: List of KPIs mapped to core business services offered by Albaha University

The output of this sub-stage of analysis is a list of KPIs that is documented under one theme
in the Business Context Analysis sheet to facilitate easy reporting to the management board
of the university regarding how the school of CS and IT was performing in core students’
services. Another output of this sub-stage is the set of mapped business services that are
going to be the focus of business and IT alignment analysis and assessment in the following
stages of B-ITAAM. The next sub-stage of analysis shows the instantiation of the Business

Context Analysis technique in Albaha University.
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6.2.2 Stage 1_B: Business Context Analysis

Business Context Analysis (BCA) is a central analysis technique in the B-ITAAM and, along
with the outputs of Stage 1 A, it provides a clear picture of the university’s structure,
capabilities and strategic orientation. It also acts as a pivotal guide for the operational
assessment of business and IT alignment from a strategic perspective. Figure 6.3 shows the
business and IT aspects that were captured and structured from Albaha University through
the BCA technique.

Captured information includes facts about the university since its establishment until recent
years, which are reviewed along with changing business and IT strategies to understand the
main organisational aspects that shape the university as it looks today. The code of practice
of the university is also reviewed to realise the rules around business services provided by
the university and how they are being governed. Moreover, the university is also examined
in terms of hierarchical structures and stakeholders so as to determine key decision-makers
and key groups of individuals who may affect or can be affected by the university services.
Finally, information about the university’s financial status is elicited to determine its
financial ability and performance. All these revisions and elicitations of business and IT
information are carried out through content analyses of official strategic and operational
documents, annual reports and also through two informal interviews with business and IT
managers. The interviews were mainly conducted to confirm unpublished facts about

business and IT aspects at the university.

Facts elicited, derived and documented about Albaha University in the BCA sheet are
necessary in the following stages of B-ITAAM. These facts not only guide the business-
aligned IT assessment through the set of KPIs that is mapped to related business services
under one theme, but also ensure that the alignment assessment and recommendations are

carried out in line with the university’s rules, regulations and financial strength.

Business Context Analysis
Organisation name: Albaha University ‘ Date: 10 OCT 2016 ‘ Version No: 1.0
— Document Theme under

Organisational Aspects reference Key aspects assessment/ KPIs
Description of the BHU.36.2015 Background Theme:
organisation BHU.37.2016 information Student satisfaction
Vision and mission BHU.SP 1-5 Message and about teaching,

ambitions learning and
Critical Success Factors BHU.SP 1-5 Competences management
Business strategy BHU.SP 1-5 Goals and objectives SETVICES.
IT strategy BHU.SP 1-5 IT plans KPI16. Students’
Code of practice BHU.Rules.2016 | Rules and regulations | satisfaction with
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Historical facts BHU.36.2015 Foundation of the the quality of
HEI; figures and facts | teaching and
Business structure learning.

Organisational structure BHU.36.2015 Power hierarchy ,

Strategic units BHU.37.2016 Key decision-makers satisfaction with .
provided academic

External stakeholders BHU.SP 1-5 External influence and management
services.

Financial overview

Statement of cash flows BHU.36.2015 Financial state
BHU.37.2016

Income statement BHU.36.2015 Financial state
BHU.37.2016

Statement of financial BHU.36.2015 Financial performance

position BHU.37.2016

Recommendations and feedback

Proposed recommendations
to analysed business services
Proposed recommendations
to analysed IT services
Feedback on KPIs

Figure 6.3: Business context of Albaha University

Based on a financial analysis performed at Albaha University, the university needs to reduce
its financial expenditure due to the low annual budget that was given by the government for
the year 2017, which, at just under £200M, is less than the annual budgets of the two previous
years (£232M and £250M for 2015 and 2016, respectively). This obliges the university to
provide high-quality services to its key stakeholders whilst maintaining existing capabilities
as long as they serve their purposes. An assessment of existing IT capabilities and their fit
with business services provided by the university is then seen as another motivation for
carrying out this alignment evaluation in order to construct a clear picture of whether or not
these existing capabilities are still providing satisfactory levels of support to business needs

at the university.

Besides providing a clear view of the university’s strategies and competencies, Stage 1
produces as an output a set of KPIs that is mapped to core teaching, learning and
management services to guide the investigation of these services and their supporting IT

resources in the second stage of analysis.

6.3 Stage 2: Business Operations Analysis

In this stage of analysis, the list of business services that are mapped in the first stage are
analysed and profiled in Stage 2_A. Then, supporting IT services are analysed and profiled
in Stage 2_B. The purpose is to comprehensively understand and determine the capability of

these services offered at Albaha University to facilitate their alignment assessment in the
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following stages of the BITAAM.

6.3.1 Stage 2_A: Business Service Analysis and Profiling

Fourteen teaching, learning and student management services are put under investigation in
this stage, guided by strategic motives from the first stage of analysis (see Figure 6.4). The
set of Teaching and Learning (T&L) services represent the most widely offered T&L
services in Higher Education Institutions (HEIs) (Hénard and Roseveare, 2012, Nicholls,
2002, Campbell and Norton, 2007). Similarly, the set of Student Management Services
(SMS) shows the primary basic set of SMS offered in HEIs (Paulsen, 2002, Ayoola et al.,
2008, Navalta and Mendoza, 2013) excluding fees related services that are not applicable to

Albaha University since students are not required to pay tuition fees.

Teaching and Learning Services (T&L)

Student Management Services (SMS)

BS4: Module content delivery

BS1: Admission

BS5: Assessment and feedback

BS2: Module enrolment

BS6: Discussion and communication

BS3: Module withdrawal

BS12: Examination BS7: Materials borrowing

BS8: Materials returning

BS9: Hold placing

BS10: Term deferral

BS11: Timetabling

BS13 Attendance

BS14: Academic record and certification
Figure 6.4: List of core teaching, learning and students management services offered at Albaha
University

To establish a comprehensive analysis and profiling of these services, the school of CS and
IT is chosen as the data source. This is because multiple tangible and intangible factors need
to be analysed for each business and IT service under investigation and this is not possible

at the university level.

The Admission Service is chosen to demonstrate the business service profiling technique as
illustrated in Figure 6.5. This service aims to facilitate admission to academic programmes
offered by Albaha University to prospective students. A set of rules that govern the
behaviour of the admission service is retrieved from the university’s official documents and
recorded in the admission service profile as business norms. KPI122 is also documented in
the admission service profile as the performance of the business processes involved in this

service, whether high or low, will affect this KPI.
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Business Service Profiling

Business service name: Admission Service Date: 01/11/2016 Version no: 1.0
Business service goal: Provide admission service to Business norms: BSN2; BSN3; BSN4; BSN5;
prospective students to facilitate admission to a BSN5.21; BSN6 from BHU.Rules.2016
programme at Albaha University.

Business service description: Admission service covers the procedural steps that are required for a
prospective student to be undertaken to be unconditionally accepted in a programme at the university.
Realised KPI:

KPI22. Students’ satisfaction with provided academic and management services.

Business service strategic value (BSSV): 5

Perceived business service performance (PBSP): 3.59

Business capability

Business process model: BP18, Business service efficiency (BSE):
BP19, BP20, BP21, BP22, BP23 Low, caused by delays in BP19 and
and BP24 BP22

Business service cross-reference: BS2, BS7, BS9, BS10 and BS11

IS service (ISC): IS criticality to business service (ISCB):

Admission management | 5
Figure 6.5: The business service profile for the admission service

To enhance the performance of the admission service, the admission management capability
as an IS Service Capability (ISC) is developed. The high criticality of the admission
management capability (i.e. ISC=5) is not only stated in strategic documentations of the
university, but also assigned by the admission service manager, reflecting on its importance
in supporting the admission service. This ISC is associated with an IT application (i.e.
Banner 8.5.4) that performs the technical functionality for admission activities. This IT
application is analysed at a later stage of analysis to examine its alignment with this business

service.

The strategic importance of the admission service is assigned high value BSSV=5, reflecting
its core value-adding to stakeholders. The identified key stakeholder group of this service is
prospective students who have the initial role of applicants. This group perceived the
performance of this service as PBSP=3.59 out of 5. However, the internal business service
behaviour, in terms of its business processes efficiency, is judged to be low, influenced by
low levels of efficiency in business processes 19 and 22. The derivation of all of these
business service values is achieved through the application of the business analysis
techniques that are defined in B-ITAAM, which are demonstrated in more detail in the

following sections.

6.3.1.1 Business Norms Analysis

The purpose of the business norms analysis technique is to articulate where possible the
formal and informal rules that are associated with analysed sets of business and IT services
at Albaha University. For instance, the formal rules that are stated in Albaha University’s

official documents for the Admission Service include that: the admission must only open
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once a year for applicants; the management board of the university must set the number of
prospective students who are allowed to apply each year; applicants must meet certain
criteria to be able to apply for a place at the university; etc. These business norms can be
expressed through the norms analysis technique as shown in Figure 6.6. Norm BSN5.21
describes the business norm that gives the admission manager the right to extend the

admission period once the condition of the low number of applicants is met.

Norms Analysis
Norm label: BSN5.21 | Date: 21/11/2016 | Version no: 1.0
Description: The rule that allows the admission manager to extend the duration of the admission
based on the current number of applicants

Principles reference:

BHU.Rules.2016

Whenever <condition>

Admission is opened

If <state>

The number of applicants has not reached the maximum number
specified by the management board

Then <agent>

Admission manager

Is <deontic operator>

Permitted

To <action>

Extend the admission period

Figure 6.6: An example of business norm analysis in the admission business service

Another business norm example is illustrated in Figure 6.7, which is followed through
carrying out the assessment of business and IT alignment at Albaha University. This norm
affects the flow of the evaluation process of business and IT alignment. According to the
norm, the consultant who is carrying out the evaluation of business and IT alignment is
obliged to halt the assessment process if two conditions are met: first, business service
efficiency in terms of meeting time constraints is low and, second, the perceived value of

the business service from its engaged stakeholders is also low.

Norms Analysis
Norm label: BSN2.4 | Date: 04/10/2016 | Version no: 1.0
Description: The rule that guides whether or not to proceed with business-aligned IT analysis after
the values of business service efficiency and business service perceived value are determined.
Principles reference: B-ITAAM1.5
Whenever <condition> Business service assessment occurs
If <state> The business service efficiency value is low & business service
perceived value is low
Consultant

Then <agent>
Is <deontic operator> Obliged

To <action> Stop business-aligned IT analysis
Figure 6.7: An example of business norm analysis that controls the evaluation process of business
and IT alignment

This is because there is no significance from moving on with the investigation of how
suitable IT resources are to support a business service that is objectively and subjectively
judged as inefficient and ineffective. The outputs of this technique are business norms that
are documented in relevant business service profiles, which not only control business service
behaviour, but also guide the recommendations for business and IT services at a later stage

of assessment.
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6.3.1.2 Business Service Strategic Value

The relative capability of each business service analysed at Albaha University is
demonstrated within its developed profile. In this, the strategic importance of the business
service along with its objective and subjective performance values are documented in related
business service profiles. In fact, the set of business services that are examined at Albaha
University are all of high strategic importance to the university. This is because these
services represent the core services offered in the higher education sector. However,
authoritative stakeholders linked with these services are asked through semi-structured
interviews to allocate business services strategically according to the business service
strategic value categorisation technique that is discussed in Section 5.3.1.2.

For the Admission Service, for example, it is assigned BSSV= 5 by the admission manger
because it is not only a primary core business service for prospective students, but it is also
a unique service that no other services can provide its functionality. According to the
admission manager, a failure in this service would result in a severe negative impact on the
university’s image. The outputs of this technique are then business service strategic values
for the set of business services under assessment at Albaha University through the B-
ITAAM. Other business service values indicating the level of performance of these services

are derived through the following techniques.

6.3.1.3 Business Service Efficiency Analysis

The Business Service Efficiency (BSE) analysis is carried out for the set of analysed business
services at Albaha University with an intention of determining the level of their performance
from an objective point of view. For a given business service, number of business processes
can be realised to expose its behaviour. Continuing with our example of the Admission
Service, there are seven business processes that are realised in this service. As shown in
Figure 6.8, these business processes represent the internal business processes that are
performed by the admission department to admit prospective students onto their desired

programmes.

BS1: Admission Service

A
=
=

BP18: Receive = BP19: Evaluate = BP20: Prioritise = BP21:Request = BP22:Verilyoﬁicia\E>4‘ BP23:Send = BP24: Enrol into a=
application application application official documents documents offer program

Figure 6.8: The set of business processes that realise the Admission Service
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According to The Open Group (2017), a business service should provide a meaningful unit
of behaviour to its environment that includes both stakeholders from inside and outside the
organisation. Following our example of the Admission Service, internal and external
stakeholders involved in the admission business service are represented through Business
Process Modelling and Notation (BPMN) as depicted in Figure 6.9. Along with the main
stakeholders, the rules that specify the number of actors assigned to each task and the
duration for each business process to be completed are highlighted to provide a clear

snapshot of the business service, facilitating its efficiency analysis.
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Figure 6.9: The business process model of the admission service
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The focus in the BSE analysis is put on internal behaviours of business processes that would
affect external stakeholders’ perceptions towards the quality of the service if these processes
were to fail to meet efficiency requirements. According to Albaha University’s official
documents, the process of admitting new students opens once a year and takes 73 days to
complete from application submission to enrolment onto desired programmes. This is
because all high school graduates apply at the same time, requiring enormous effort from the
admission department to handle loads of applications simultaneously. Of the 73 days, 25 are
allocated to applicants for the submission of application forms, posting official documents
to the admission department for verification and finally for accepting generated offers. The

other 48 days are allocated for processing applications by the admission team.

The admission service has received criticism from students all around the university during
the data collection process. They pointed out that the time-frame for submitting applications
through an online portal was not long enough due to the large number of applicants who
wanted to submit their applications within only 5 days specified by the university. According
to the IT manager, the Banner application that handles these submissions cannot deal with a
large number of applications simultaneously. Going into more detail to examine the
efficiency of each realised business process, the researcher found through an interview with
the admission manager a total delay of 17 days caused by delays in BP19: evaluate
applications and BP22: verify official documents, accumulated through 6 days and 11 days,
respectively. This exceeds 20% of the total time of the admission service, which is
considered as unacceptable and therefore a business service efficiency value is assigned as

BSE = Low. This value is then documented in the admission service profile.

The efficiency analysis of other business services, such as module content delivery,
assessment & feedback and term deferral, is carried out through a set of semi-structured
interviews with business and IT managers, programme coordinators and academic staff from
the school of CS and IT and the IT department, on one instance analysis, for each business
service behaviour. BSE values for the set of fourteen business services analysed at Albaha
University are the outputs of the application of this analysis technique, which are
documented in relevant business service profiles and used towards the assessment of and

recommendations for business and IT alignment in the next stages of analysis.

6.3.1.4 Perceived Business Service Performance Analysis

The Perceived Business Service Performance (PBSP) analysis technique is applied on the

set of business services that are under investigation in Albaha University. The aim is to
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examine the performance of these services as they are perceived by their engaged
stakeholders. For the Admission Service, for instance, 60 students from the first-year group
within the school of CS and IT have provided inputs about their perceptions towards the
performance of the admission service (see Figure 6.10) (full version of data is presented
in Appendix F). A weighting value for each stakeholder (i.e. student) is equally assigned as
0.016. This is because all participated students are from the same year group and, have gone
through the admission experience at the same time. The weighting value for each criterion
is assigned by the researcher and adjusted and confirmed by the business service owner (i.e.
admission manager), who is responsible for assuring that the service performs according to

strategic objectives and therefore can determine the areas in which the admission service

must excel.
Perceived business service performance
Business service name: Admission Service Date: 26/10/2016 Version No: 1.0
CW Studentl Student2 Student60
No. Assessment criteria 0.016 0.016 0.016
SW
The offering of th i ice is clearl
1 g offering of the business service is clearly 0.15 1.00 200 200
defined
’ Th.e busmes.s .serwce is delivered to end consumer in 0.10 1.00 1.00 1,00
a timely efficient manner
3 The business service is deemed crucial to the end 0.10 2,00 200 2.00
consumer
4 Rlsk_s can be imposed to the data of the business 015 1.00 1.00 1.00
service consumer
5 A m_echanlsn_w to_prowde _feedback on business 0.10 1.00 200 2,00
service offering is accessible
I with th i i ith
6 Consur_n_ers can de_a with the business serwce witl 0.15 3.00 2,00 200
no additional required knowledge and skills
7 End_consumer s expectations from the business 0.25 1.00 200 1.00
service are met
Vi = (X721 sy X cwy) X sw; 0.012 -0.002 0.022
_ n _ (-1
PBSP =1+ (XL, V; —LV) x ) 3.59

Figure 6.10: Students’ perceptions about admission service performance

The PBSP value of the admission service is 3.59, which is interpreted as medium. This
medium value indicates the quality of the admission service performance from an intangible
social point of view. Although students appreciate the clarity of the admission service
offerings, there is general agreement among them that there is no accessible mechanism to
provide feedback about the service capability. A significant number of students have also

highlighted that the service did not meet their expectations.

Interestingly, participants in the second assessment criterion were not satisfied about the

efficiency of the admission service in terms of its delivery time. This complements the
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outcomes from BSE analysis, where 17 days of delay is reported due to the inefficiency of
two business processes involved in the admission service. These two values, the BSE value
and the PBSP value, complement each other and provide a holistic reflection of the business
service performance from tangible and intangible perspectives. In relation to the overall
picture of business and IT alignment, these business service values play a key role in
determining the business value of IT resources invested in by Albaha University and,
therefore, lead to recommendations to enhance IT resources with more awareness of the

capability of aligned business services.

6.3.1.5 IS Service Criticality to the Business

The level of criticality of IT support to each business service under examination at Albaha
University is determined through this IS service criticality analysis. Following our example
of the admission service, the strategic document of Albaha University (BHU.SP, p.106)
points to the high level of criticality of having a robust system to support students’ admission
service. This is supported by inputs from the admission manager, who stated in an interview
that “with only 16 employees at the admission department, we must have a robust admission
system to handle prospective students’ applications, especially when the number of
applicants exceed 20,000 as of July 2016”. Admission Management, as an IS service
capability that is required to support its business processes, is then assigned a value of
ISC=5. This value indicates the high level of importance of the mapping between the
admission service and its supporting IT service. However, it does not indicate the degree of
fit between these two services, which is going to be determined in the third stage of analysis
through the B-ITAAM. The ISC value of the admission management service is then
documented in the admission service profile as shown at the bottom of Figure 6.5.

The level of criticality of other IS services in relation to business services is similarly
assigned based on either strategic documents or inputs from business service owners. For
instance, the programme director at the school of CS and IT believes that it is still not
necessary for all modules in the IS programme to be delivered through Blackboard and

therefore, on a scale from 1-5, he assigned 1ISC=3.7 for the module content delivery service.

Fourteen business service profiles are formulated to be the B-ITAAM output of Stage 2_A.
Each profile groups information that represents the main feature of a business service and
its capability as business service values that are derived through the business analysis tools
defined in B-ITAAM. These values are then retrieved in further stages of analysis to support

business and IT alignment assessment and recommendations.
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6.3.2 Stage 2_B: IT Service Analysis and Profiling

Continuing with the business operations analysis of Albaha University, this sub-stage aims
to analyse the set of IT services that support the 14 profiled business services in Stage 2_A.
IT services are independently analysed and profiled, supported by the developed IT
repository for Albaha University. First, the IT repository created for Albaha University is

introduced, followed by comprised IT service profiles.

6.3.2.1 IT Repository
28 IT applications that are deployed at Albaha University to support primary and secondary

business services are analysed in this stage of analysis. Specifications about these IT
applications are organised into an IT repository since the university does not have a formal
existing IT catalogue for its IT resources. The main specifications, as well as cost drivers,
for each IT application are searched, tracked and documented in this repository as illustrated
in Figure 6.11. Besides reviewing official documentation and carrying out face-to-face
interviews with IT staff to form the IT repository and IT service profiles, external resources
including official IT applications’ websites, white papers and available public documents
are reviewed due to the difficulty that was faced in retrieving technical and financial data

from the university.

The documentation of main specifications of IT applications in an IT repository, as
illustrated in Figure 6.11, is helpful in the process of the B-ITAAM. For instance, the status
of an IT application provides the first indication by which an alignment assessment of the
application should be established or not, since it is unnecessary to carry out a business and
IT alignment assessment for IT applications that are inactive. The functionality feature of an
IT application which represents its main functions supports a segmentation of the IT
functions that are being used or unused. This helps to focus the assessment on the used
functions in order to examine their alignment with business services. The level of integration
of an IT application with other applications supports the tracking of the relationships that
exist between different components across different applications to see the impact of
underperforming components on other linked business services. Targeted users of an IT
application also supports the assessment of business and IT alignment by directing the social
assessment towards the key stakeholder groups who benefited most from an IT application

component.
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IT repository

Main specifications

Cost Drivers

Item Item Item Type/ | Item Functionality Criticality Granularity Level of Level of Targeted | Age Purchase | Maint | Change | TCO
Ref: name | Source status | features to the level Integration | usability users cost enanc | cost
business e cost
1 Banner | Application/ Active | Studentinformation | Mission University level | Integrated More Students; 27/10/2 || £2,138,482 | £192,5 Two £4,256,224
8.5.4 OTS with management critical with frequently academic 008 22 per upgrades
40% level of system; Admission Blackboard used item staff; year costing
customisation tool; Enrolment tool; Learn 9.1.2 employees £192,522
Academic each
administration tool.
2 Blackb | Application/ Active | Teaching and Mission University level | Integrated Less Students; 02/07/2 || £5,354,839 contract - £5,354,839
oard Outsourced learning system critical with Banner frequently academic 014 for five years with
Learn (cloud based) 85.4 used item staff maintenance and
9.1.2 support included.
3 ERP Module/ OTS | Active Manage human Mission Human resource | Integrated More Employees | 25/03/2 || 1% contract for all ERP modules £4,123,615
(HR with some resources. Manage critical department with other frequently 009 costs £935,072 for 2009 only. 2"
Modul | customisation employee ERP modules | used item contract for 2010 and 2011 costs
e s applied in information, track £423,434. 3 contract costs
12.1.3) | house and keep records of £470,483 for 2012, 2013, and 2014.
employee 4™ contract costs £2,294,626 for
performance 2015, 2016 and 2017 including 2
reviews, new modules and 4 in house
assignments, job consultants. *support and
descriptions and maintenance are included in all
skills. contracts.
11 HCM Application/ Active | Manage and track Mission University level | Not More Employees | 01/06/2 | £64,727 + include | - included in
custom-built incoming-outgoing critical integrated frequently 016 £5393 for din ERP
correspondence used item photo ERP invoice
between capturing invoice
departments, units, licence
and schools
22 Dawa Application/ Active | Employee Mission University level | Integrated More Employees | 28/09/2 | Development and - included in
m custom built attendance critical with ERP frequently 013 maintenance costs are ERP
monitoring system (HR) used item included in ERP invoice
through fingerprint contracts
23 Symph | Application/ Active | Cataloguing, Mission University Not More Students; 08/11/2 || £170,814 including - £170,814
ony 3.4 | OTS circulation, critical central library integrated frequently academic 011 maintenance and
acquisitions, serials, used item staff; support
academic reserves,
materials booking,
collection exchange.

Figure 6.11: Partial content of Albaha University IT Repository

168




6.3.2.2 IT Service Profiling

An IT service profile groups a single IT application with its associated used and unused
components into one packaged IT service. Figure 6.12 and Figure 6.13 are examples of two
fundamental IT services offered at Albaha University.

IT Service Profiling
IT service name: Higher education information management Date: 07/11/2016 Version no:
service 1.0
IT service description: IT support for managing student information and providing academic support
for both students and academics at Albaha University.

IT application name: Banner 8.5.4 IT service cost: £4,256,224
Used application components: Unused application components:
1) Admission component. 1) Financial component.
2) Enrolment component. 2) Accounting components.
3) Timetabling component. 3) Communication component.

4) Academic records and certification component.
5) Module withdrawal component.

6) Term deferral component.

7) Attendance component.

8) Content delivery component.

9) Examination information component.

IT technical infrastructure: Technical specifications required to
Database server: SUN Solaris 10 64bit; Banner inb server: consume the service:

SUN Solaris 10 64bit; Banner ssb server: SUN Solaris 10 1 GHz CPU or greater with

64bit; 2 Banner ssb server: SUN Solaris 10 64bit; Banner minimum of 512MB RAM

Database Virtual Server: Solaris 10; Banner Application Ngtwork ad:_:\pt_er: LAN (Ethernet) or
wireless (Wi-Fi).

Virtual Server: Solaris 10; Banner Web. Application Virtua.l DSL or cable broadband Internet.
Server: Solaris 10; Banner Database Virtual Server: Solaris Windows XP, Vista or later:

10; Banner Application Virtual Server: Solaris 10; Banner MAC OS X 10 or later;

Web Application Virtual Server: Solaris 10. JAVA Runtime Environment 6.

Figure 6.12: IT service profile for student information management service

Albaha University invested in Banner 8.5.4 to manage student information and also to
provide academic support to both students and academic staff at the university. The active
components of Banner 8.5.4 are documented in the IT service profile. This helps to realise
the units of functionality that are adding value to business requirements from Banner 8.5.4
in relation to the full list of its capabilities. There are some inactive components in Banner
8.5.4, such as the billing and accounting components, which come with the application
package but are not activated because students at Albaha University are not required to pay

tuition fees.

As another example, Blackboard Learn 9.1.2 comes with a long list of capabilities to support
teaching and learning services provided at Albaha University. However, since it has just
been deployed by the university in mid-2014, only a few components are active, as illustrated
in Figure 6.13. This issue should be considered for any cost benefit analysis of such

applications in the future assessment of business value of IT.
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IT Service Profiling

IT service name: Teaching and learning management Date: 13/12/2016 Version no: 1.0

service

IT service description: IT support for teaching and learning activities at Albaha University.

IT application name: Blackboard Learn 9.1.2 IT service cost: £5,354,839

Used application components: Unused application components:

1)Content delivery component. 1) Creating courses online.

2)Assessment and feedback component. 2) Grading courses online.

3)Communication and discussion component. 3) Preventing plagiarism
component.

4) Access to social learning.
5) Access to blackboard’s global
learning environment component.

IT technical infrastructure: Technical specifications required to
Cloud based application. consume the service:

“Saudi Electronic University purchased a permanent license 1.5 GHz CPU or greater with

of (Blackboard) for all other Saudi government universities minimum of 1GB RAM

for 2,600,000 users Including development, update and Network adapter: LAN (Ethernet) or
upgrade as agreed between the Ministry of Education and wireless (Wi-Fi).

Saudi Electronic University to manage this project.” DSL or cable broadband Internet.
Saudi Electronic University then charges other public Windows XP, Vista or later
universities for using the application, train employees at these | MAC OS X 10 or later (Mac OSX
universities to deal with the educational content and solve 10.4 "Tiger" is not supported)
technical issues that may face academic staff and student. JAVA Runtime Environment 6

Figure 6.13: IT service profile for teaching and learning management service

Three IT services at Albaha University are profiled for the purpose of this study. They
include major IT applications (i.e. Banner 8.5.4, Blackboard 9.1.2 and Symphony 3.4),
which are being used worldwide in higher education institutions for teaching, learning and
other students’ academic and management services. Besides the two illustrated IT profiles,
another IT profile is created for the library management service, which groups the Symphony

3.4 application along with its technical components in one packaged IT service.

The comprehensive analysis of existing IT resources at Albaha University carried out in this
sub-stage has resulted in an IT repository that is developed to support the profiling of core
IT services. These IT service profiles represent the output of Stage 2_B. Now the sets of
business and IT services that have been analysed in Stage 2_A and Stage 2_B, respectively,
are ready for mapping and evaluation from an alignment perspective in the next stage of

analysis.

6.4 Stage 3: Mapping and Analysis of Relative Benefits of IT

In this third stage of analysis, the set of business and IT services that have been analysed and
profiled from Albaha University in the previous stage are mapped through IS services. The
purpose is to facilitate the assessment of their alignment through a relative benefit analysis

that aims to determine the degree of fit between these services through a number of business
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analysis techniques. The mapping of the analysed set of business and IT services is firstly
performed in this stage, followed by an assessment of the relative benefits of IT services to

aligned business services.

6.4.1 Mapping of Business and IT Services through IS Services

The mapping of business services to corresponding IT components that fulfil the technical
requirements of these services is established through IS services in this stage of analysis. At
Albaha University, 14 core academic and management services enabled by 3 IT applications
have been mapped through 14 IS services, as illustrated in Table 6.2. Each mapping is
labelled with a reference number as BSITAC, reflecting the business service and its
corresponding IT application component that supports its behaviour. Since the physical
boundaries between IT components supporting business processes are not taken into
account, each IT component is treated as an IT service that groups IT capabilities from one
or more application components to support one or more business processes. Within
illustrated mappings, various complex links between business services, IS services and IT

services exist. These links are explained in the business and IT alignment scenarios in

Section 5.4.1.

Table 6.2: Mapping of core business services to corresponding IT services at Albaha University

No Business Service IS Service (ISC) IT Application IT
(BS) Component (ITAC) Application
(ITA)
BSITAC1  Admission service Admission Student admission Banner 8.5.4
management component
BSITAC2  Module enrolment Enrolment Module enrolment Banner 8.5.4
service management component
BSITAC3  Module withdrawal Enrolment Module withdrawal Banner 8.5.4
service management component
BSITAC4  Module content Module content Content delivery Blackboard
delivery service delivery management component Learn 9.1.2
BSITAC5  Assessment and Assessment and Assessment & feedback  Blackboard
feedback service feedback management  component Learn 9.1.2
BSITAC6  Discussion and Communication Communications Blackboard
communication management management component  Learn 9.1.2
service
BSITAC7  Materials borrowing ~ Materials management  Borrowing component Symphony 3.4
service
BSITAC8  Materials returning Materials management  Returning component Symphony 3.4
service
BSITAC9  Hold placing service ~ Materials management  Hold placing component  Symphony 3.4
BSITAC10 Term deferral service Term deferral Term deferral Banner 8.5.4
management component
BSITAC11 Timetabling service Timetabling Timetabling Banner 8.5.4
management management component
BSITAC12 Examination Examination Examination Banner 8.5.4
information service information information
management management component
BSITAC13 Attendance service Attendance Attendance management Banner 8.5.5
management component
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BSITAC14 Academic record and Academic record and Academic record and Banner 8.5.6
certification service certification certification component
management

One business service can be enabled by IT capabilities from a single IT application through
one IS service. For instance, the admission service in (BSITAC1) is enabled by the admission
management component from Banner 8.5.4 through the admission management IS service.
However, a variety of complex relationships exist between business services and supporting
IT components. For example, the module enrolment service (BSITAC2) is enabled through
a collaboration between student admission and module enrolment components. This is
because students will not be allowed to enrol onto specific modules unless their eligibility is
verified through the admission component. This relationship is less complex since both
ITACs are from the same IT application, whereas with BSITAC4, the module content
delivery service is enabled through a collaboration between two components from two
different IT applications (i.e. module content delivery component from Blackboard Learn

9.1.2 and module enrolment component from Banner 8.5.6).

The purpose of establishing these mappings in this stage of analysis is to determine the
quality of the alignment between each analysed business service at Albaha University and
its supporting IT component (i.e. IT capabilities). This will highlight the competence of
individual IT components, leading to an understanding of the competence of all analysed IT
applications implemented at the university. The quality of each mapping initiated, or, in
other words, the relative benefits from IT capabilities in supporting business needs, are
evaluated next through a set of tangible and intangible factors.

6.4.2 Analysis of Relative Benefits of IT

The relative benefits of IT capabilities that are obtained by the set of profiled business
services at Albaha University are analysed in this stage of analysis. This paves the way for
observing the quality of the links that have been initiated between business and IT services.
The analysis of the relative benefit values of IT components is performed through the
following tangible and intangible factors.

6.4.2.1 Users’ Perceptions towards I'T Application Components

Evaluating the set of analysed IT capabilities at Albaha University from a social perspective
is carried out through Users’ Perceived Value (UPV) analysis. In many situations, users of
IT applications at the university only interact with a few components of an IT application

and not with the whole list of IT application capabilities. This is reflected in the UPV analysis
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technique, where the criteria are designed to evaluate users’ perceptions towards IT
application components rather than towards individual IT applications. Figure 6.14 shows
the perceptions of 60 students from the same year group from the school of CS and IT
towards the usability and usefulness of the admission component to support the admission
service (the full version of data is presented in Appendix G). Besides being key stakeholders
of the admission service, these students are key targeted group of users of the Banner

application in general and the admission component in particular.

Users’ perceptions of an I'T component
IT component name: Admission Component Business service name: Date: Version
Admission Service 23/11/2016 No: 1.0
No Assessment criteria CW Userl User2 . User60
' w 0.02 0.02 0.02
1 The IT component fits well with the user style 0.05 3.00 2,00 2,00
or mode
’ The IT cgmponent enables the user t_o 0.10 1.00 3.00 200
accomplish relevant task(s) more quickly
3 The IT component is easy to use 0.15 -1.00 -2.00 -2.00
The IT I i
4 e IT component ensures equal opportunity 0.15 1.00 -2.00 100
for all users
5 The IT component improves communications 0.01 0.00 0.00 200
with other relevant stakeholders
6 User’s information is kept confidential 0.10 1.00 0.00 200
throughout the use of the IT component
The IT i ible with all th
. e IT component is compatible with all the 0.10 -2.00 0.00 0.00
aspects of the user’s task(s)
8 It becomes more |nterest.|ng to use the IT 0.02 100 3.00 1.00
component in the execution of relevant task(s)
It is easy for the user to become more skilful in
9 using the IT component in executing relevant 0.02 -1.00 1.00 0.00
task(s)
The IT component is capable to provide
10 | appropriate support when problems arise and 0.10 -3.00 -2.00 -1.00
need prompt solutions
1 | am totally satisfied with the _use of th_ls_ _ 0.20 1.00 1.00 1.00
component to support my business activities
Vi = (2 uvy X cw;) X uw; -0.012 -0.004 0.001
— n _ (5-1)
UPV =1+ L, V;—LV) x ) 2.46

Figure 6.14: Students’ perceptions of the admission component

The UPV of 60 students towards the usability and usefulness of the admission component
resulted in 2.46 out of 5, which is considered to be low in accordance with the guide
presented in Section 5.4.2.1. Students mostly agree through their inputs that the admission
component is not easy to use. They also point out that there were unequal opportunities for
them to access the admission service as the service faced many disruptions during the
admission period. In addition, the majority of students complained about the missing

mechanism for support when problems arose during the admission process. Finally, large
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numbers of students highlight in the last assessment criterion that they were not totally
satisfied with the use of the admission component to support them through admission
activities. These factors have negatively affected the perceptions of students towards the
admission component and, consequently, the overall level of alignment between this

component and the admission service.

Perceptions about the severity impacts on the organisation from the failure of an IT
application as perceived by key authoritative stakeholders

Figure 6.15 shows the severity impact assessment that has been conducted on three IT

applications at Albaha University.

IT application severity impact analysis
Organisation name: Albaha University Date: 22 November 2016 Version No: 1.0
!_evel of Middle impact
impact
- Non-public damage to |- Indirect revenue impact. - Widespread business
the university’s - Indirect negative customer stoppage with significant
reputation. satisfaction. future revenue impact.
- No negative impacts on |- Board of the university has - Public, wide-spread
customer satisfaction. little or no visibility of damage to university’s
- No impacts on the performance across the reputation
Criteria level of productivity of university. - Direct revenue impact.
employees. - Moderate productivity - Direct negative customer
- No impacts on the degradation. satisfaction.
level of productivity of |- Some productivity tools may |- Compliance violation.
academic staff. not be available to users. - Significant employees and
- Longer times for processing academic staff
requests. productivity degradation.
Banner 8.5.4 8
Blackboard
Learn 9.1.2 3 3
Symphony
3.4 2 6

Figure 6.15: Severity impact analysis of Banner 8.5.4, Blackboard 9.1.2 and Symphony 3.4

Eight authoritative business and IT stakeholders at Albaha University were asked through a
short questionnaire to provide a severity impact assessment of three IT applications: Banner
8.5.4, Blackboard Learn 9.1.2 and Symphony 3.4. Stakeholders include the university vice-
president of academic affairs, the university vice-president of postgraduate studies, the head
of the e-learning department and 5 other authoritative personnel from the IT department.
There is total agreement among these stakeholders that any failure in Banner 8.5.4 will have
a severe impact on the university. Similarly, the majority of respondents pointed out that
failures in Symphony 3.4 would cause severe impact on the university. On the other hand,
Blackboard Learn 9.1.2 is judged to mostly have a middle impact on the university, although
it is a main IT application that supports primary teaching and learning services at Albaha
University and many other universities worldwide. This might be attributed to the fact that
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this application package is still in its early stages of implementation at the university and full
awareness of its value-adding to teaching and learning services among students and

academic staff may not yet be recognised.

This severity impact analysis illustrates the current level of importance of the set of analysed
IT applications at Albaha University as perceived by authoritative stakeholders from the
university. It does not aim to directly influence the business and IT alignment assessment in
B-ITAAM, but it highlights the organisational aspects that would be affected once the IT
application, or any of its components, fail to perform as desired. This severity impact
analysis can be referred back to before any decision is made regarding changes to either the

whole IT application or any of its components.

6.4.2.2 Technical Quality of IT Applications

The technical quality of analysed IT applications at Albaha University is another area that is
examined through B-ITAAM to determine its influence on the level of alignment between
business and IT services. This technical quality analysis is carried out following the set of
criteria that is defined in Section 5.4.2.2. The IT technical team at Albaha University is
approached through questionnaires to carry out this analysis. The technical team involves
the IT technical manager, two technical junior managers and five other technical workers.
Their responsibilities involve the management, maintenance and support of IT applications
and they are considered to be the most knowledgeable IT technicians at the university. They
are assigned weighting values according to their level of influence in the assessment. They
have provided their inputs about the technical capability of Banner 8.5.4 as illustrated in
Figure 6.16.

Technical quality analysis of an IT application
IT application name: Banner 8.5.4 Date: 19/10/2016 | Version No: 1.0
Cw Mgrl | Mgr2 | Mgr3 | Em1 | Em2 | Em3 | Em4 | Em5
W 0.20 0.15 0.15 0.10 | 010 | 0.10 | 0.10 | 0.10

No. | Assessment criteria

Banner 8.5.4 currently meets the
needs of Albaha University key
stakeholders (students-academic

1 . 0.20 2.00 1.00 2.00 -1.00 | -1.00 | 1.00 1.00 1.00
staff-employees) for supporting
teaching and administration
services
Banner 8.5.4 is capable to sustain
5 stability regardless the changes that 010 200 1.00 300 | 100 | <100 | 100 | -1.00 | 1.00

are required to be applied to its
functionalities

Banner 8.5.4 is capable to handle
3 | exponential increase of task in 0.15 -2.00 | -1.00 | -3.00 | -2.00 | -2.00 | -1.00 | -2.00 | -1.00
stable manner

Banner 8.5.4 is capable to maintain
4 | performance level during stable and 0.10 -2.00 | -1.00 | -2.00 | -3.00 | -2.00 | -2.00 | -1.00 | -1.00
unstable conditions
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The use of Banner 8.5.4 is seamless
5 | for key stakeholders (students- 0.05 300 | 200 | 3.00 | 2.00 | 3.00 | 2.00 | 3.00 | 2.00
academic staff-employees)

Banner 8.5.4 is capable to extend its
capacity or functionality to
accommodate new specifications of
the business service

Banner 8.5.4 is capable to stabilise
7 | even when changes occur in the 0.10 1.00 | -1.00 | 1.00 | -2.00 | -1.00 | -1.00 | -1.00 | -1.00
university operation environment
Banner 8.5.4 is capable to inter-

0.10 2.00 2.00 1.00 3.00 | -1.00 | 1.00 | 2.00 | 3.00

8 | operate with other IT applications/ 0.15 2.00 1.00 200 | 200 | 3.00 | 200 | 200 | 3.00
systems
g | Thetime for Banner 8.5.4 to react 005 | 1.00 | -1.00 | 1.00 | 1.00 | -2.00 | -1.00 | -1.00 | 2.00
to functional changes is reasonable
Vi = (9=, ty; X cw;) X tw; 018 | 005 | 0.1 | -0.02 | -0.05 | 0.03 | 0.02 | 0.09
— n oy o_ (5-1)
ITQ=1+ L, V;—LV) x T 3.28

Figure 6.16: Technical quality analysis of Banner 8.5.4

The resulting value from the technical quality assessment of Banner 8.5.4 shows a medium
level of technical capability: ITQ=3.28 out of 5. This medium (near to low) value is because
a result of the negative inputs in criteria 3 and 4. The technical team seems to agree that
Banner 8.5.4 is not capable of handling a large number of requests at the same time. The
reliability of the application has also received criticism with general agreement among the
technical team that Banner 8.5.4 cannot maintain performance when unexpected situations
arise. Students have pointed out these technical inefficiencies earlier in their perceptions of
the admission component. To reiterate, they complained that they did not have an equal
opportunity to access the admission service and the technical team confirms that Banner

8.5.4 cannot handle large number of users simultaneously.

In the same questionnaire, the technical team is asked to rate each technical capability
mentioned in the questionnaire above based on its criticality to the business requirements
(see Figure 6.17). This reveals the technical team’s understanding of business strategies and
also points out the technical aspects that must be maintained in order for the IT application

to run as required.

IT application: Banner 8.5.4 Date: 19/10/2016
Criteria Not critical | Slightly critical | Somewhat critical | Critical | Very critical

Functionality 1 1 6
Maintainability 2 3 3
Scalability 1 7
Reliability 4 4
Ease of use 3 3 2
Extensibility 2 3 3
Adaptability 1 5 2
Interoperability 3 3 2
Response time 1 1 2 4

Figure 6.17: Technical capability priority assessment of Banner 8.5.4

As shown in Figure 6.17, 7 out of 8 technical members have stressed the importance of
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having a scalable IT application that can handle an exponential increase of requests from
users. The functionality of the IT application to perform in harmony with users’ needs is also
important, as pointed out by 6 members from the technical team. Other technical aspects

have ranged from somewhat critical to very critical, as illustrated in the figure.

6.4.2.3 Business Financial Gains Acquired from IT Application Usage

The purpose of this Financial Gain (FG) analysis is to determine from a financial point of
view the benefits that are obtained by Albaha University from the of deployment of the set
of analysed IT applications. Banner 8.5.4 is simulated in this FG analysis to illustrate the
relative financial benefits of embracing this application as a support for students’ academic
and management services (see Figure 6.18.). The IS manager at the university assigns
weighting values to the criteria and specifies for each criterion whether it has been met,
partially met or not met according to his views and also according to the financial reports of
the university. He is the most suitable person to carry out this assessment according to
Seddon et al. (2002).

Financial Gains Analysis
IT application name: Banner 8.5.4 | Date: 1/11/2016 | Version No: 1.0
Assessment criteria Criteria weight | Value | Percentage achieved
Reduce time for completing tasks per employee 0.20 0.5 75%
Reduce number of employees towards labour cost 0.25 1.0 75%
Increase velocity in achieving assigned tasks 0.20 0.5 80%
Increase end user level of satisfaction 0.30 0.5 65%
Increase innovation for business growth 0.05 0.5 20%
Financial gains value = Y, Criteria weight * Value = 0.63

Figure 6.18: Financial gains analysis of Banner 8.5.4

According to the IS manager, the number of employees handling students’ management
services, including admission, module enrolment, term deferral and timetabling, has been
reduced as a result of implementing Banner 8.5.4. Official statistics from the information
unit at the university show that there are only 16 employees who handle students’
management services. The IS manger considers this achievement to be 75% of what is
targeted, aiming to further reduce the number of employees to only 12 in the next five years.
The other aspects of financial gains acquired from Banner 8.5.4 are considered to be partially
met with a variance percentage of achievement resulting in 63% as a relative total FG value
from the deployment of this IT application. The IS manager considers this FG value to be
below the optimal targeted financial benefit value from the deployment of this IT application
at the university, given the fact that the university has spent over £4.2M on the total cost of

ownership of this IT application since October 2008.
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6.4.2.4 Usage Pattern of an IT Application Component

The usage pattern of analysed IT components (ITU) at Albaha University is carried out in
this stage of analysis with an intention of determining the degree of fit of these components
in supporting related business services. The usage pattern of the set of mapped IT application
components at the beginning of Stage 3 is then examined through semi-structured interviews
with key authoritative business and IT stakeholders from Albaha University (namely,
business service owners and IT application managers). Some IT application components
within analysed IT applications are used more frequently than others and this has been

indicated in each component’s usability value in this analysis.

For instance, Banner 8.5.4 application is a highly used IT application that is deployed by
Albaha University to support and enable students’ academic and management services. The
total number of active users of this application is 22,800 including students, academic staff
and employees according to statistics shared by the IT application manager in September
2016. This real-time data provides an indication of the high level of usability of the
application, which exceeds 80% from its total 27,863 registered users. The IT manger then
specifies the IT components that are being more frequently used on a scale from 1-5, with 5
being more frequently used IT components. Within Banner 8.5.4, the admission, module
enrolment and timetabling components are assigned high usability values (ITU=4.70,
ITU=4.20 and ITU=4.50, respectively), compared with other less used components such as
module withdrawal and term deferral (ITU=3.90 and 1TU=3.40, respectively). Business
service owners and key stakeholders including programme coordinators, academic staff and
department managers are referred to for confirming the level of usage of other relevant IT
application components analysed at Albaha University.

It is beneficial to carry out the usage pattern analysis per IT component, since this can assist
with the derivation of more sensible IT application recommendations at a later stage of
analysis. For instance, an IT application component can be critical to supporting the business
needs and, at the same time, be highly used but poorly perceived by its users. This IT
application component can then be specifically targeted for enhancement regardless of other
components’ statuses within the same IT application. The level of usability of individual IT
components within an IT application can then provide a close indication of the total usage
pattern of the whole IT application.

By the end of this step of analysis, the relative benefit values of the analysed set of IT
resources mapped to related business services at Albaha University are determined.

However, these values are derived independently from different angles for each IT
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component, which require integration for each mapping that is initiated at the beginning of
Stage 3 to determine the relative benefit value for each business-aligned IT case. This is

achieved in the next stage of analysis.

6.4.3 Relative Benefit Aggregated Value

Table 6.3 presents the Relative_Benefit (R_B) values for the business-aligned IT mappings
that have been initiated at the beginning of this stage in Table 6.2. The H, M and L categories
indicate the quality of ITACs to provide support to related business services. In other words,
these categories reflect the level of the relative benefit that a business service receives from
aligned ITAC. For example, the module enrolment component in BSITAC2 provides a high
level of benefit to the module enrolment service. Besides being critical to the business
service itself, this ITAC shows high levels of usage by students and they also have positive
attitudes towards its usability for enrolling onto academic modules. On the other hand, the
admission component in BSITAC1 shows a low level of benefit to the admission service.
Although this ITAC is critical to supporting the admission service and it is a highly used
component, the low perceived value of its effectiveness in supporting the admission service

has contributed to its low benefit value.

BSITAC11 should not be processed further through the B-ITAAM. This is because both the
Business Service Efficiency (BSE) and the Perceived Business Service Performance (PBSP)
of the timetabling service are low. It is only processed in this table to illustrate the point that
poor business services should reach at least a medium level of effectiveness to be evaluated
for alignment with IT services. The norm that is introduced in Figure 6.7 explains this issue

in more detail.

The R_B values that are produced by the end of this stage are only capable of indicating the
significance of the analysed set of ITACs in Albaha University for enabling relevant business
services. This step, however, does not take into account the quality of the business services
themselves, which makes it difficult to draw sensible recommendations regarding the set of
analysed ITACs without being aware of the capability of aligned business services. This then
leads to a further analysis to assess the value of ITACs in supporting business services while

considering analysed values from the business services themselves.
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Table 6.3: Relative benefit analysis of ITACs

IT Application

IT

No (Bé‘;”ess SeVIC |5 service (ISC)  Component Application UPV  ITQ FG ITU  ISC ;"tg' \Ffaﬁe C:rte
(ITAC) (ITA) - gory
BSITAC  Admission service Admission Student admission  Banner 24600 3.2800 3.1500 4.7000 5.0000 18.5900 2.7651 L
1 management component 8.5.4
BSITAC  Module enrolment  Enrolment Module enrolment  Banner 43000 3.2800 3.1500 4.2000 5.0000 19.9300 4.4667 H
2 service management component 8.5.4
BSITAC Module Enrolment Module Banner 45000 3.2800 3.9000 4.2000 3.1500 19.0300 3.3238 M
3 withdrawal management withdrawal 8.5.4
service component
BSITAC  Module content Module content  Content delivery Blackboard 4.1000 4.1000 3.1000 3.8000 3.7000 18.8000 3.0317 L
4 delivery service delivery component Learn 9.1.2
management
BSITAC  Assessment and Assessment and  Assessment & Blackboard  3.2000 4.1000 3.1000 3.3000 3.5000 17.2000 1.0000 L
5 feedback service feedback feedback Learn 9.1.2
management component
BSITAC Discussion and Communication ~ Communications Blackboard  4.0000 4.1000 3.1000 3.5000 4.5000 19.2000 3.5397 M
6 communication management management Learn 9.1.2
service component
BSITAC  Materials Materials Borrowing Symphony  3.6000 3.5200 3.8300 4.4000 5.0000 20.3500 5.0000 H
7 borrowing service  management component 34
BSITAC  Materials Materials Returning Symphony  3.2000 3.5200 3.8300 4.4000 5.0000 19.9500 4.4921 H
8 returning service ~ management component 34
BSITAC  Hold placing Materials Hold placing Symphony  3.1000 3.5200 3.8300 3.6000 5.0000 19.0500 3.3492 M
9 service management component 3.4
BSITAC  Term deferral Term deferral Term deferral Banner 4.0000 3.2800 3.1500 3.4000 3.5000 17.3300 1.1651 L
10 service management component 8.5.4
BSITAC Timetabling Timetabling Timetabling Banner 1.5000 3.2800 3.1500 4.5000 5.0000 17.4300 12921 L
11 service management management 8.5.4
component
BSITAC Examination Examination Examination Banner 3.1000 3.2800 3.1500 4.2000 3.5000 17.2300 1.0381 L
12 information information information 8.5.4
service management management
component
BSITAC  Attendance Attendance Attendance Banner 29000 3.2800 3.1500 3.7000 4.5000 17.5300 14190 L
13 service management management 8.5.5
component
BSITAC Academicrecord  Academic record Academic record Banner 25000 3.2800 3.1500 4.8000 3.5000 17.2300 1.0381 L
14 and certification and certification  and certification 8.5.6

service

management

component
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6.5 Stage 4: Evaluation and Recommendations of Business-
Aligned IT Services and KPIs

This final stage of analysis addresses the impact of business service values, which are
derived in Stage 2, on the R_B values of associated IT services, which are derived at the end
of the previous stage. The aim is to determine the impact of the performance of the analysed
set of business services offered by Albaha University on the value of IT services.
Recommendations to enhance the set of analysed IT services are then established building
on the outcomes from this stage and the previous stages of analysis. This is then followed
by feedback to the board of management of Albaha University on the operational

performance of the analysed set of offered services.

6.5.1 The Impact of Business Service Values on IT Services

Guided by the R_B values that are produced by the end of the previous stage, the

IT_Impact_Analysis is conducted in three steps as follows:
Step 1: determine the impact results for each IT application component

The impact of business service values on IT application components is determined in this
step. The Business Service Strategic Value (BSSV), Perceived Business Service
Performance (PBSP) value and Business Service Efficiency (BSE) value are the business
service values that are retrieved from business service profiles to assist in determining the
impact results on IT application components. These business service values, along with the
R_B values that are produced at the end of Stage 3, are used as parameters to determine the

IT impact result for each IT application component analysed at Albaha University.

Three IT applications at Albaha University, incorporating 14 active IT application
components, are integrated with corresponding business service values in an
IT_Impact_Analysis (see Table 6.4). These integrations are then analysed, applying the
decision criteria for impact analysis that were introduced in Table 5.2 (Section 5.5.1). Based
on the decision criteria, the impact results for business-aligned IT application components
are classified as Maintain, Revise, Replace, Outsource and Remove. For example, the impact
result for the borrowing component from Symphony 3.4 IT application in BSITAC7 is
categorised as Maintain. This is because of its high R_B value to the borrowing service,
supported by high strategic importance of the business service itself, and a medium level of

its performance based on its efficiency analysis and as it is perceived by its engaged students.
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Table 6.4: Impact analysis of business values on ITACs

No Business Service (BS) IS Service (ISC) IT Application IT Application R_B R B BSSV PBSP Impact
Component (ITAC) (ITA) value Category result
BSITAC1  Admission service Admission management  Student admission Banner 8.5.4 27651 L H M Replace
component
BSITAC2  Module enrolment Enrolment management ~ Module enrolment Banner 8.5.4 44667 H H M Maintain
service component
BSITAC3  Module withdrawal Enrolment management ~ Module withdrawal Banner 8.5.4 33238 M M H Revise
service component
BSITAC4  Module content Module content delivery  Content delivery Blackboard 3.0317 L H M Replace
delivery service management component Learn 9.1.2
BSITAC5  Assessment and Assessment and Assessment & feedback Blackboard 1.0000 L H M Replace
feedback service feedback management component Learn 9.1.2
BSITAC6  Discussion and Communication Communications Blackboard 35397 M H M Maintain
communication management management component Learn 9.1.2
service
BSITAC7  Materials borrowing Materials management Borrowing component Symphony 3.4  5.0000 H H M Maintain
service
BSITAC8  Materials returning Materials management Returning component Symphony 3.4 44921 H H M Maintain
service
BSITAC9  Hold placing service Materials management Hold placing component ~ Symphony 3.4  3.3492 M H H Maintain
BSITAC10 Term deferral service  Term deferral Term deferral component  Banner 8.5.4 11651 L M M Outsource
management
BSITAC12 Examination Examination information  Examination information  Banner 8.5.4 10381 L H M Replace
information service management management component
BSITAC13 Attendance service Attendance management  Attendance management  Banner 8.5.5 14190 L H M Replace
component
BSITAC14 Academic record and  Academic record and Academic record and Banner 8.5.6 1.0381 L H M Replace

certification service

certification
management

certification component
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Another example of an IT impact result is shown in the assessment and feedback component
from the Blackboard Learn 9.1.2 application in BSITACS5, which is categorised as Replace.
Although this component is supporting a critical business service to students and its users
have positive attitudes towards the business service performance, the very low R_B value at
only (R_B =1.00) has contributed to this generated impact result. More specifically, the low
level of usage of the assessment and feedback component, along with the low perceived

value of its usability from relevant users, are influencing its overall R_B value.

The module content delivery service in BSITAC4 represents one of the business and IT
alignment complex scenarios that have been discussed in Section 5.4.1. This service is
enabled through a collaboration between two IT application components from two different
IT applications (i.e. the module content delivery component from Blackboard Learn 9.1.2
and module enrolment component from Banner 8.5.6). This represents the interaction
relationship that exists between these two IT applications to support one business service.
Since the module enrolment component shows a high R_B value in supporting module
enrolment service, it could mean that IT capabilities from the module content delivery
component are the main reason why this component impact result is ‘Replace’. The analysis
of the collaboration between different IT application components for supporting related
business services is beyond the scope of this research. However, this example is introduced
in this section simply to reveal the complex relationships that can occur between business

and IT services.

It is obvious in the IT impact analysis in Table 6.4 that none of the analysed IT application
components are categorised to be removed. This is because the set of business services that
are analysed at Albaha University are one of: customer core value-adding services, such as
admission and module enrolment services; customer non-core value-adding services, such
as term deferral; or primary business value-adding services, such as module content delivery.
Therefore, IT application components supporting these core services cannot be simply
recommended for removal. At this point of analysis, impact results for individual IT
application components are determined. This then paves the way for observing a holistic

view of these impact results on an IT application level.
Step 2: observe holistic impact results on individual IT applications

Impact results for individual IT application components are grouped in this step, based on
related 1T applications. The capability of a single IT application can then be presented
through the ability of its components to enable and support aligned business services.

Figure 6.19, Figure 6.20 and Figure 6.21 illustrate the impact results for the IT application
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components of Banner 8.5.4, Blackboard Learn 9.1.2 and Symphony 3.4, respectively.

No. IT Application (ITA) Impact result
BSITAC1 Banner 8.5.4 Replace
BSITAC2 Banner 8.5.4 Maintain
BSITAC3 Banner 8.5.4 Revise
BSITAC10 Banner 8.5.4 Outsource
BSITAC12 Banner 8.5.4 Replace
BSITAC13 Banner 8.5.5 Replace
BSITAC14 Banner 8.5.6 Replace

Figure 6.19: Impact results for Banner 8.5.4 components

No. IT Application (ITA) Impact result
BSITAC4 Blackboard Learn 9.1.2 Replace
BSITAC5 Blackboard Learn 9.1.2 Replace
BSITAC6 Blackboard Learn 9.1.2 Maintain

Figure 6.20: Impact results for Blackboard Learn 9.1.2 components

No. IT Application (ITA) Impact result
BSITAC7 Symphony 3.4 Maintain
BSITACS Symphony 3.4 Maintain
BSITAC9 Symphony 3.4 Maintain

Figure 6.21: Impact results for Symphony 3.4 components

For the three analysed IT applications at Albaha University, none of them will be
recommended to be removed since there is at least one IT application component within each
IT application with Maintain as an impact result. Following the priority rules for IT
applications’ recommendations defined in Section 5.5.1 in Step 2, an IT application
component with a maintain impact result has a higher priority than any other considerations.
However, recommendations for individual components can still be made for this set of IT

applications, which are discussed in the next step of analysis.
Step 3: propose recommendations for IT applications and IT application components

Recommendations for the enhancement of IT applications or IT application components
must go along with the business strategies and objectives of Albaha University. Therefore,
proposed recommendations based on the business-aligned IT analysis carried out at Albaha
University through the B-ITAAM are tuned to enhancing the quality of teaching and learning
services provided to students. This is to increase the level of satisfaction among students
towards core services offered to them, which has been identified as a strategic concern for

the university in Stage 1.

From the instantiation of B-ITAAM in Albaha University, the three analysed IT applications
are recommended to be maintained not only because their components are supporting core
business services and the university has invested large amount of money in them, but also
because some components within each of these applications have shown effectiveness in

enabling related business services. However, for those components that turned out to be
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ineffective through the B-ITAAM analysis, recommendations are specifically proposed by
referring back to the reasons that have caused ineffectiveness. The causes can be business or
IT related, as depicted in Table 6.5, which provides a set of recommendations for enhancing
business and IT aspects that are analysed at Albaha University. Although these
recommendations do not match with the impact results suggested in Table 5.2 in
Section 5.5.1, they aim to exploit the existing capabilities of IT applications and also to
enhance the aspects that lead to such impact results so that these IT capabilities can deliver

business value.

The university is running on a low budget compared with the previous two years, so the
replacement and outsourcing of IT applications or IT application components are highly
unlikely to be considered as options. Given the fact that the set of analysed business services
at Albaha University have only been analysed in one school, it is also unlikely that proposed

recommendations would result in significant changes to the IT portfolio.

Table 6.5: Proposed recommendations for leveraging the business value of IT components at
Albaha University

No IT Application Business Service Impact Proposed
Component (ITAC) (BS) result recommendations
BSITAC1  Student admission Admission service Replace Enhance BSE, ITQ and
component UpPv
BSITAC2  Module enrolment Module enrolment Maintain Maintain
component service
BSITAC3  Module withdrawal Module withdrawal Revise Increase ITU and
component service enhance ITQ
BSITAC4  Content delivery Module content Replace Increase awareness of
component delivery service ISC,and ITU
BSITAC5  Assessment & feedback ~ Assessment and Replace Increase awareness of
component feedback service ISC, and ITU
BSITAC6  Communications Discussion and Maintain Maintain
management component  communication
service
BSITAC7  Borrowing component Materials borrowing Maintain Maintain
service
BSITAC8  Returning component Materials returning Maintain Maintain
service
BSITAC9  Hold placing component  Hold placing service ~ Maintain Maintain
BSITAC10 Term deferral component Term deferral service  Outsource  Increase awareness of
ISC, enhance ITQ and
ITU
BSITAC11 Timetabling management Timetabling service Not Enhance BSE and
component processed* enhance UPV
BSITAC12 Examination information  Examination Replace Enhance ITQ and UPV
management component  information service
BSITAC13 Attendance management  Attendance service Replace Enhance ITQ and UPV
component
BSITAC14 Academic record and Academic record and  Replace Enhance ITQ and UPV

certification component

certification service

* Not processed in IT impact result analysis due to low BSE and low PBSP values.

For ITACs that have ‘Maintain’ as impact results, the proposal is to not modify them as they

185



already show effective support to related business services through the B-ITAAM analysis.
Examples include BSITAC2, BSITAC6, BSITAC7, BSITAC8 and BSITAC9. However, other
components are to be ‘Revised’, ‘Replaced’ or ‘Outsourced’. Since these impact results
cannot be implemented at the university for the above mentioned strategic reasons,
recommendations to leverage the business value of IT components, based on the analysed
business and IT factors, are devised, documented and communicated with the university
decision-makers so that actions can be taken.

The admission component in BSITAC1, for example, is recommended to be replaced in the
impact analysis. However, since the main IT application Banner 8.5.4 cannot be replaced
and the factors that influence this component can be tracked, enhancing these factors seems
reasonable and logical with regards to exploiting the capability of the IT component to
effectively enable the admission service. The technical quality problems of some aspects in
Banner 8.5.4 have caused the admission service efficiency to be low. This then leads students
to perceive the admission component to be ineffective in supporting their admission
requirements. Working out these technical quality issues would ensure better alignment

results between the admission component and the admission service.

Another example is BSITAC5, the assessment and feedback component, which is also
recommended to be replaced. Factors influencing this decision include a low ISC value and
low UPV at 3.5 and 3.2, respectively. The former, according to the head of the e-learning
department at Albaha University, resulted because there is little awareness of the capability
of Blackboard among students and academic staff for performing assessment and feedback
online. This then affects the latter Users’ Perceived Value of this component for assessment
and feedback. This is similar to BSITAC4: the impact result of this module content delivery
component is affected by low ISC and UPV. Interestingly, a similar component is found to
offer the same content delivery functionality more effectively in Banner 8.5.4, with Maintain
as an impact result. It is now up to the university decision-makers to either increase
awareness of Blackboard and enhance its usage level among stakeholders or consider the
content delivery component provided by Banner 8.5.4 to be the one that replaces

Blackboard’s similar component.

These examples illustrate that the analysed factors through B-ITAAM can always be referred

to once it becomes challenging to reach a clear decision about an IT application resource.

An enhancement in one or few of these factors can lead to significantly better utilisation and

exploitation of IT application capabilities at the university and, therefore, better alignment

between business and IT services. The set of proposed recommendations are then
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documented in the Business Context Analysis along with the outcomes of the KPI

monitoring analysis that is discussed next.

6.5.2 Feedback on Analysed set of KPIs

The set of Key Performance Indicators (KPIs) that guides the analysis in the B-ITAAM at
Albaha University and links the daily performance of core business services to the university
strategies is listed in Figure 6.22. Each KPI is mapped to related business services, allowing
for a monitoring of the performance of these services that are offered by the university. The
set of criteria and measures that are defined to monitor these KPIs are listed in Figure 6.22,
along with the outcomes, as percentages, of dissatisfaction for each measure. These criteria
and their outcomes are retrieved from the pilot survey that was conducted by the researcher
between the periods of January to April 2015, which reveals that the overall level of
satisfaction among students from the school of CS and IT at Albaha University towards the
quality of provided academic and management services is poor at only 54.8% (Appendix C)

(this questionnaire is discussed in Section 6.2.1).

Besides the recommendations that have been drawn and provided to the university to
enhance the set of analysed business and IT services and their level of alignment, B-ITAAM
extends its capability to provide a real-time view of the operational performance through its
analysis techniques. This is achieved through the links that have been established in the first
stage of the alignment analysis, where KPIs are mapped to related business services that

have direct or indirect influence on the desired values of these KPIs.

Mapping KPIs to related business services
% of Business services synced to
KPls Assessment criteria dissatisf -
; this KPI
action
KPI6. Good Staff are good at explaining things. 334 BS4: Module content
Students’ teaching Staff have made the subject interesting. 44.1 delivery.
satisfaction Staff are enthusiastic about what they are | 34.4 BSE: H
with the teaching PBSP: M
quality of The course is intellectually stimulating. 45.2 UPV: H
teaching Appropriate | The criteria used in marking have been 23.7 BS5: Assessment and
and assessment | clear in advance. feedback.
learning. Marking and assessment has been fair. 31.2 BSE: M
Feedback on my work has been prompt. 344 PBSP: M
I have received detailed commentson my | 36.6 UPV: L_ .
work BS6: Discussion and
Feedback on my work has helped me 31.2 communication.
clarify things | did not understand BSE: M
Quality of I have received sufficient advice and 344 B?D%/PHM
academic support with my studies BSlé' Examination
support | have been able to contact staff when | 24.7 BSE- H '
needed to PBSI-D' M
Good advice was available when I need to | 40.9 UPV: -L
make study choices ’
Organisatio | The timetable works efficiently as far as 41.9
nand my activities are concerned
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managemen | Any changes in the course or teaching 36.6
t gave been communicated effectively
The course is well organised and is 42
running smoothly
Quality of The library resources and services are 43
learning good enough for my needs
resources I have been able to access general IT 38.8
resources when | needed to
I have been able to access specialised 45.1
equipment, facilities, or rooms when |
needed to
Emphasisin | The course has helped me to present 30.1
g myself with confidence
independent | My communication skills have improved | 25.8
learning. As a result of the course, | feel confident | 25.8
in tackling unfamiliar problems.
Course All of the compulsory modules are 31.2
contentand | relevant to my course
structure There is an appropriate range of options 37.7
to choose from on my course
The modules of my course form a 345
coherent integrated whole
Course Learning materials made available on my | 38.8
delivery course have enhanced my learning
The delivery of my course has been 50.5
stimulating
My learning has benefited from modules | 26.9
that are informed by current research
Practical activities on my course have 32.2
helped me to learn
KPI22. Welfare Sufficient provision of welfare and 52.7 BS1: BS9: Hold
Students’ resources, student services that meet students’ needs Admission. | placing.
satisfaction | servicesand | The library resources and services are 43 BSE: L BSE: H
with facilities good enough for my needs PBSP: M PBSP: H
provided The timetable works efficiently as far as 41.9 UPV: L UPV: L
academic my activities are concerned BS2: BS10: Term
and Module deferral.
managemen enrolment BSE: H
t services. BSE: H PBSP: M
PBSP: M UPV: H
UPV: H BS11:
BS3: Timetabling.
Module BSE: L
withdrawal | PBSP: L
BSE: H UPV: L
PBSP: H BS13
UPV: H Attendance.
BS7: BSE: H
Materials PBSP: M
borrowing | UPV:L
BSE: H BS14:
PBSP: M Academic
UPV: M record and
BS8: certification.
Materials BSE: L
returning PBSP: M
BSE: H UPV: L
PBSP: M
UPV: L

Figure 6.22: KPIs monitoring through a pilot survey and the outcomes of the B-ITAAM

Comparing the outcomes of the pilot survey and the B-ITAAM, results from the B-ITAAM
show significant improvements in the content delivery service (BS4) at the school of CS and
IT. From a high level of dissatisfaction among students, at 50.5% in January 2015, students

rate the content delivery in September 2016 as Medium and the IT component that supports
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this service as High. However, the timetabling service (BS11) still shows a low level of
performance, which affects the overall KPI value of students’ satisfaction about provided
services. In the pilot survey, the level of dissatisfaction of students about timetabling service
efficiency was high at 41.9%. In the analysis during the case study in September 2016, the
Business Service Efficiency (BSE) of the timetabling service, its performance as perceived
by students (PBSP) and the effectiveness of the IT component to support the service (UPV)
are all Low. The set of business services that have been analysed at Albaha University
through the B-ITAAM and show low levels of efficiency or effectiveness are documented
in the Business Context Analysis as services that cause violation to related KPIs. This allows
accountability to the causes and sources of the violations of these indicators to be established
and tracked.

Figure 6.23 shows the Business Context Analysis of Albaha University after the
documentation of proposed recommendations to enhance the university operational
performance and alignment, and also the documentation of the set of business services that
cause violations of KPIs. This then indicates the end of a single evaluation process through
the B-ITAAM.

Business Context Analysis

Organisation name: Albaha University | Date: 10 OCT 2016 | Version No: 1.0
—school of CS and IT

Document Theme under

Organisational Aspects reference Key aspects assessment/ KPls

Description of the organisation BHU.36.2015 Background info Theme:
BHU.37.2016 Student satisfaction

Vision and mission BHU.SP 1-5 Message and ambitions about teaching,

Critical Success Factors BHU.SP 1-5 Competences learning and

- — management services.

Business strategy BHU.SP 1-5 Goals and objectives g

IT strategy BHU.SP 1-5 IT plans KPI16. Students’

Code of practice BHU.Rules.2016 Rules and regulations satisfaction with the

quality of teaching
Historical facts BHU.36.2015 Foundation of the HEI; and learning.
figures and facts

Business structure KPI122. Students’

Organisational structure BHU.36.2015 Power hierarchy satisfaction with
BHU.37.2016 provided academic

Strategic units BHU.37.2016 Key decision-makers and management

External stakeholders BHU.SP 1-5 External influence Services.

Financial overview

Statement of cash flows BHU.36.2015 Financial state
BHU.37.2016

Income statement BHU.36.2015 Financial state
BHU.37.2016

Statement of financial position BHU.36.2015 Financial performance
BHU.37.2016

Recommendations and feedback
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Proposed recommendations to - Enhance business service efficiency and effectiveness of {BS1, BS11 and

analysed business services BS14}.
- Increase awareness about the offerings of {BS4, BS5 and BS10} through
IT.
Proposed recommendations to - Decide module content delivery to be either through Blackboard or
analysed IT services Banner. The former shows less relative benefit value compared with the

latter.

- Enhance technical quality aspects of {Banner 8.5.4 and Symphony 3.4}.

- Enhance users’ perceived values of {ITACI, ITACS, ITACI2, ITACI13 and
ITAC14}.

- Increase level of usage of {ITAC5}.

Feedback on KPIs - BS5 and BS12 are violating optimal value of KPI6.

BS1, BS8, BS11, BS13 and BS14 are violating optimal value of KPI22.

Figure 6.23: The business context analy3|s of Albaha University after implementing the B-ITAAM

Proposed recommendations to enhance the set of analysed business and IT services at Albaha
University aim to optimise these services so as to increase students’ level of satisfaction
towards the quality of offered academic and management services. This has been flagged as
a serious strategic concern to the university, requiring urgent action to be taken. The
university should then be able to improve its core provided services and enhance its KPI
values once actions are taken against the outcomes of the B-ITAAM. Through careful
strategic and operational consideration of the core business services offered at Albaha
University, no major changes will be recommended for any of the analysed IT services; that
IS, none should be Replaced, Outsourced or Removed for the following reasons:

First, the IT applications that have been analysed at Albaha University are unique, providing
support to either core academic or management services. Through a severity impact analysis,
two of the three IT applications are found to have severe negative impact on the university
if they fail to perform as required (i.e. Banner 8.5.4 and Symphony 3.4). Therefore, replacing
an IT application or an IT application component becomes impossible in most cases.
Luckily, we found that both Blackboard and Banner provide module content delivery
capabilities and we suggested Banner to replace Blackboard until awareness of Blackboard

offerings increases.

Second, the university board of management is not planning to make any IT investments in
the near future, nor to replace any of the existing IT resources with new ones, justifying this
by the huge IT investments that were made on Blackboard and Banner, as indicated in the
IT repository, and also due to the shortages in the 2017 budget. For the outsourcing

recommendation, these reasons are also applicable.

Finally, none of the IT applications or IT application components are recommended to be
totally removed because they are supporting core business services at the university and have
not been assessed at the university level, which makes it difficult to recommend these IT

resources for removal while they support critical services elsewhere at the university. Some
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components also show high levels of effectiveness in supporting related business services
and this makes it difficult to recommend the whole IT application for removal. These reasons
have led to the adoption of the optimisation and exploitation approaches of the values
derived from the B-ITAAM, so as to devise recommendations to enhance business and IT

capabilities at Albaha University to thereby enhance the status of business-aligned IT.

At the end of this last stage of analysis, recommendations to the set of analysed business and
IT services at Albaha University are proposed, aiming to enhance these university core
services offered to all of its students in general, and to the students of the school of CS and
IT in particular. Feedback to the university board of management on the set of business
services that are currently causing violations to students’ satisfaction KPIs is also provided.
These recommendations and feedback are summarised in Figure 6.24 as a final set of results
produced by the analysis techniques of B-ITAAM.

B-ITAAM as a methodological solution to evaluate the alignment between business and IT is
implemented at Albaha University with the intention of enhancing the alignment between
business and IT services to increase students’ level of satisfaction towards the quality of offered
academic and management services. For this objective to be achieved, the following
recommendations should be considered:

1. The performance of these business services (i.e. admission, timetabling, academic record
& certification) should be enhanced to realise better business value from IT.

2. The three analysed IT applications (i.e. Banner 8.5.4, Blackboard Learn 9.1.2 and
Symphony 3.4) are recommended to be maintained in the meantime not only because their
components are supporting core business services and the university has invested a large
amount of money in them, but also because some components within each of these
applications have shown effectiveness in enabling related business services.

3. Considering the low operational budget of the university this year compared with the
previous two years, no recommendations are made which require new IT investments.

4. Awareness should be increased among students and academic staff that module content
delivery, assessment & feedback and term deferral services can be offered through existing
IT solutions.

5. Content delivery through Banner shows a higher relative benefit value than content delivery
through Blackboard. It is recommended that only one of them should be considered as a
platform for content delivery to save IT costs and enhance alignment.

6. The technical quality of Banner and Symphony should be improved through the revision
of the technical aspects that negatively affect the performance of these two IT applications.

7. Users of these IT components (admission, assessment & feedback, examination,
attendance, and academic record & certification) are not satisfied with them to support their
business activities. Causes of this dissatisfaction should be tracked and dealt with.

8. The assessment & feedback component should be used more frequently by stakeholders.

9. Among 4 business services synced with KPI6: students’ satisfaction with the quality of
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teaching and learning, the assessment & feedback and examination services appear to
negatively affect this KPI.

10. Among 10 business services synced with KPI22: students’ satisfaction with provided
academic and management services, the admission, material returning, timetabling,
attendance, academic record & certification services appear to negatively affect this KPI.

Figure 6.24: Summary of final set of results produced by B-ITAAM and shared with Albaha
University

Addressing these recommendations can significantly lead to a better utilisation and
exploitation of IT capabilities at the university and, therefore, to a better alignment between
business and IT services. Having also other schools at the university similarly assessed
would provide a clearer view of business and IT alignment in the university and, therefore,
assist in the derivation of more sensible recommendations to enhance offered business and

IT services.

6.6 Summary

The application of the B-ITAAM to a real-life case study is carried out in this chapter.
Through the application, the instantiation of the business analysis techniques defined in the
B-ITAAM is clearly demonstrated. This validates the use of the B-ITAAM as a
methodological solution to evaluate the alignment between business and IT services at the
operational level of organisations. The instantiation process carried out at Albaha University,
through the B-ITAAM, reveals important facts about the performance and the capability of
business services and supporting IT resources. The derivation process of recommendations
based on these facts then feeds back to improve business services that are offered at the

university in general and at the school of CS and IT in particular.

More specifically, the alignment of fourteen core business services offered at Albaha
University and their supporting IT services is examined guided by strategic concerns of low
level of students’ satisfaction towards the quality of these services. The outcomes reveal that
5 IT services are satisfactorily adding business value to aligned business services and,
therefore, they are recommended to be maintained. Other IT services are recommended to
be revised (1); replaced (6) and outsourced (1) to have better state of business-aligned IT.
However, the replacement and outsourcing recommendations of these IT services are highly
unlikely to be implemented since the university is running on a low budget compared with

the previous two years.

The business and IT misalignment at Albaha University are mainly caused by either poor

performance of business services or low level of users’ perceptions and underutilisation of
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IT services. For example, the admission, timetabling, academic record & certification
services are perceived by students to be of low level of performance. The performance of
these business services must be enhanced first in order to realise better business value from
aligned IT resources. On the other hand, users of these IT services (i.e. admission,
assessment & feedback, examination, attendance, and academic record & certification) are
not satisfied with these services to support their activities. Other IT services such as content
delivery, assessment & feedback are found to be underutilised across the university. The
university is then provided with a list of recommendations that specifies which business
and/or IT service that should be enhanced and why. The aim is to help the university to
achieve better state of business-aligned IT, which would subsequently improve the quality
of offered services at the university.

The application of the B-ITAAM in Albaha University also sheds some light on the
complexity of business and IT alignment and its assessment in the higher education sector.
This sector has received less theoretical and practical IT alignment research than many other
public and private sectors. The main complexity is represented in the difficulty of carrying
out a comprehensive business and IT alignment assessment while also taking all schools and
stakeholders of the university into account. The utilisation of the same IT resource
differently by many schools and departments at the university represents another complexity
with regards to effective business and IT alignment assessment and derivation of

recommendations for enhancing this alignment.

The following chapter builds on the findings to perform a critical evaluation and validation
of the B-ITAAM, where the contributions and limitations of this research are also
introduced.
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Chapter 7
Critical Evaluation

This chapter critically evaluates the Business and IT Alignment Assessment Method (B-
ITAAM) that is developed in this research as a methodological solution for assessing
business-aligned IT at the operational level of organisations. First, the content and outcomes
of the B-ITAAM, based on its development process and its application in a case study, are
evaluated by a board of experts from Albaha University. The contributions made by this
entire research to the theories and practices of business and IT alignment and its assessment
are then discussed. Finally, the limitations of this research, which can be potentially

addressed in future work, are revealed.

7.1 Validating B-ITAAM through Experts’ Feedback

B-ITAAM is not the definitive solution to the assessment of business-aligned IT services at
the operational level of organisations. Therefore, in addition to its evaluation in an in-depth
case study, a content validation approach is developed to verify whether it behaves as
expected and becomes a possible solution for addressing the alignment assessment based on
experts’ viewpoints (Finlay, 1989). The B-ITAAM is then validated through appraisals
captured from nine IS/IT experts from Albaha University, each of whom holds the rank of
assistant professor or above. Five of them, besides being academics at the school of CS and
IT, are also working at the university IT centre. Four of the nine are familiar with the research
objectives and approach since they have already provided feedback during the development

stage of the method through an open-ended questionnaire (Appendix B).

A presentation through Skype was given to these experts to explain and discuss the B-
ITAAM and its techniques through the data that was collected from the university. The
outcomes from the application of the method in Albaha University are also presented.
Experts are then asked to evaluate the method’s feasibility, usability and usefulness through
an open-ended questionnaire (Appendix D). Figure 7.1 illustrates the experts’ level of

satisfaction in relation to each of these three aspects.
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Figure 7.1: The feasibility, usability and usefulness of B-ITAAM as evaluated by experts from
Albaha University

Regardless of the overall positive appraisal in returned questionnaires, some criticisms have
been made. Experts mostly agree that B-ITAAM is feasible for application in real-life cases
following the successful implementation of the method in Albaha University. They also
show positive attitudes towards the timing and provisioning of information during the
transitions between business analysis techniques and stages of analysis defined in B-
ITAAM. However, some experts pointed out that only specialists would be able to use this
method in real-life scenarios. Two experts also indicate little satisfaction with the feasibility

of B-ITAAM, but without giving any further reasons.

In terms of the usability of the B-ITAAM, experts show moderate to high levels of
satisfaction towards the clarity of the business analysis tools defined in the method and its
ability to decompose and recompose complex business-aligned IT services for alignment
assessment. They also appreciated the ability to enter any stage of the alignment assessment
where needed and the ability to add more factors to the method to extend its use if required.
However, they argued about the ease of use of the method in real-life cases. One of the
experts commented that ‘a large team might be required in order to apply and realise the
benefits of this method in a large-scale business IT alignment assessment’. Another expert
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commented that ‘it may take time and effort to realise the outcomes of this method’. Although
it may not seem easy to apply the method in real-life scenarios as the experts indicated, the
method is addressing a complex business and IT alignment issue that faces IT managers
guided by critical strategic concerns to provide facts from multiple perspectives that aim to
improve business performance so as to better meet business goals. This may have influenced

the ease of the method with regards to practical application.

Finally, the usefulness of the B-ITAAM is also appraised by experts. They totally agree that
B-ITAAM serves the purpose of assessing business and IT alignment at the operational level
of an organisation. They also appreciate the usefulness of the link that has been established
between the strategic and operational levels in the method to guide the alignment assessment
towards business and IT services that are of strategic importance to the organisation. Experts
also found the outcomes from the application of the B-ITAAM in Albaha University to be
useful and of good quality to the university, reflecting not only on the business and IT
alignment status of analysed services, but also on the operational performance of the school
of CS and IT in core teaching and learning services. In a question related to the
generalisability of the B-ITAAM, some experts show high levels of satisfaction about the
possibility of using B-ITAAM in other contexts. However, the majority are either little
satisfied or not satisfied about the generalisability of the method and argue that other
confirming case studies must be carried out first in other sectors before the generalisability

can be determined.

The acceptance of the developed method by experts from Albaha University ensures not
only its content validity, but also its construct validity, where the business analysis
techniques defined in the B-ITAAM move together as a whole to assess business-aligned IT
services in an organisational operation and provide recommendations that aim to enhance
business performance. Contributions made by this research following the design and

application of the B-ITAAM are discussed in the next section.

7.2 The Research Contributions to the Theory and Practice of
Business and IT Alignment

The combination of existing theories and methodologies in a novel approach that aims to
establish and evaluate business and IT alignment at an organisational operation, driven by
strategic motives, is achieved in this research. The application of this approach in a case
study in a higher education instituting is also carried out and presented. These have
contributed to the knowledge body and practice of business and IT alignment.
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7.2.1 Research Contribution to Business and IT Alignment Theories

The contributions to the theory of business and IT alignment can be summarised under two

main headings.
Robust approach for business and IT alignment evaluation

Previous business and IT alignment assessment research addresses the evaluation of business
and IT alignment at the operational level from either tangible or intangible perspectives. The
lack of an integrated method that combines the tangible with the intangible perspectives to
provide a holistic evaluation for the business and IT alignment value is addressed in the work
of Sun et al. (2014). This is believed to provide one step ahead in an attempt to determine
the true value of business and IT alignment. This multidisciplinary research has embraced
the approach of Sun et al., but with more balance among the set of tangible and intangible
factors from both business and IT domains as determinant factors to derive the value of

business and IT alignment at the operational level.

This research then studies the interconnection of two major knowledge domains: business
and IT. The aim is to exploit existing knowledge from these domains so as to present them
in an innovative integrated Business and IT Alignment Assessment Method (B-1ITAAM) that
represents a theoretical contribution to the knowledge body of business and IT alignment
assessment. B-ITAAM comprises a set of business analysis techniques that assist with
establishing alignment between business and IT services and then carrying out an assessment
of this alignment.

The alignment is established by a holistic presentation of business and IT elements at the
operational level of an organisation. This is supported by a set of theories that include Socio-
Technical Systems theory, Organisational Semiotics, Service-Oriented theory and Enterprise
Architecture theory. Socio-Technical Systems theory describes the social behaviour and the
technicality aspects of business and IT elements in the organisation. This theory is further
supported by Organisational Semiotics theory to assist with articulating formal and informal
rules that exist in an organisational operation and influence the level of alignment between
business and IT. Service-Oriented theory provides the principles for the representation of
business operations and IT resources as independent services that can be composed
accordingly. Finally, Enterprise Architecture theory provides service-oriented viewpoints of

business and IT architectures and reflects on the integration of these architectures.

The independent description of business and IT services supports clear understanding of

their involved elements and therefore a logical alignment and assessment can be established.
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The alignment is then supported by Task Technology Fit (TTF) principles which reflect on
the linkages between business tasks and IT capabilities. However, since TTF does not have
a mechanism to determine the degree of this fit, Social Exchange Theory is adopted to
represent the relative benefit values of IT services to related business services through a set
of integrated tangible and intangible factors. These factors are found in the literature to have

influence on the level of alignment between business and IT.

Linking the strategic level of an organisation with the operational level through KPIs is a
key feature in the B-ITAAM. It not only guides the business and IT alignment assessment
process to be focused on core strategic services, but also allows a comprehensive business-
aligned IT analysis to feed back to the strategic level of an organisation with a list of business
and IT services that are violating desired values of KPIs.

Understanding of business and IT alignment in higher education sector

B-ITAAM addresses recent calls in the literature to pay more attention to the issue of
business and IT alignment in the higher education sector, which does not receive proper
theoretical nor practical attention in the IT alignment research. Although B-ITAAM is only
applied in a single case study from this sector, it improved understanding of the challenges
that face comprehensive business and IT alignment assessment in this sector once social
perspectives are taken into consideration. These challenges are presented in the following

points.

First. Core business services provided in this sector, such as teaching services that include
content delivery, assessment and feedback, can be offered differently from one school to
another. For instance, delivering a module in a lecture hall is different from delivering one
in a lab or in the field. This makes it difficult to have a standardised intensive approach of
evaluating the efficiency and the effectiveness of business services offered at an institutional
level. Although some aspects might be shared among offered services, customised
evaluation techniques per school or even per module are necessary to ensure comprehensive
assessment of the performance of these services. This is a critical step that needs to be

achieved before any IT assessment can be established for business-aligned IT evaluation.

Second. The level of criticality of an IT capability to support the same business service
across different schools can be different. For example, while it is extremely critical to have
IT support for delivering content in the school of computer science, it may not be critical in
the school of education and delivering content in an old-fashioned way may be preferable.

This affects a proper assignment of 1S Service Capability (ISC) value at an institutional level,
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which is considered an important tangible factor that influences the value of business and IT

alignment.

Third. IT applications supporting core business services offered in this sector are usually
used by more than one type of stakeholders (e.g. students, academic staff, programme
coordinators, employees, etc.). This makes the consideration of all stakeholders’ perceived
values towards an intensive assessment of an IT application a challenging objective. An IT
application that is perceived acceptable by academic staff for performing their academic
tasks may not meet students’ expectations to perform their tasks. This requires a
comprehensive perceived performance assessment of all targeted users of an IT application

before a decision about an IT application can be made.

Fourth. Different schools within the same institution may utilise the same IT application
differently. This means that, for one school, the majority of the capabilities provided by an
IT application may be exploited, while this may not be the case in another school. This
affects the level of usability of an IT application as an important factor that influences the
level of alignment between business and IT, and also makes it challenging to assign a single

usability value at an institutional level.

However, in this sector, many HEIs worldwide have established metrics to measure
operational performance at a school and/or module level. The outcomes of such metrics can
be used towards business and IT alignment assessments to reflect on the performance of
business services. This will assist the expedition of the B-ITAAM process once this data is
made available. In addition, the ability of HEIs to effectively assess their operational
performance through the B-ITAAM can help them to distinguish their competencies, which
can lead to the co-creation of value with other HEIs in the higher education ecosystem.
Digital business ecosystems have recently been observed to influence business and IT
alignment research and B-ITAAM can be seen to provide the initial step towards a clear

awareness of internal business capabilities.

The application of the B-ITAAM in the HE sector is aimed at extending knowledge of
business and IT alignment and its assessment in this sector. Moreover, the knowledge
embodied in the B-ITAAM techniques represents a significant outcome that aims to solve
business problems and promotes further improvement and knowledge sharing in the field of
IS. This achievement overcomes isolated approaches that cannot address the core of the

research problem.
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7.2.2 Contributions of B-ITAAM to Business and IT alignment
Assessment Practices

B-ITAAM in itself is a contribution to the business and IT alignment assessment practices
in virtue of being a methodological approach for carrying out the alignment assessment
process. The significance of this approach is that besides its exploitation of existing
knowledge, it is exercised in a real-world case study and receives feedback during its
development and after its application from IS/IT experts. This links the scientific research
of business and IT alignment with real-life practices to produce this evaluation tool.

B-ITAAM contributes a set of business analysis techniques in a combined tool that enables
consultants to systematically determine the current state of business and IT alignment at the
operational level of an organisation. Besides that, it enables consultants to determine how
business services are being executed with respect to a defined set of business goals. This is
achieved through the links that are established between strategic and operational levels in
the B-ITAAM through KPIs.

B-ITAAM enables a holistic business and IT alignment assessment at the operational level
of an organisation through the analysis of a set of tangible and intangible factors that
influence this alignment. This fusion of tangible and intangible factors supports the
generation of a holistic value for business and IT alignment, which enables further
recommendations to be drawn to enhance business performance. Besides the identified and
examined list of influencing factors, consultants can integrate more factors into the B-
ITAAM. This is due to the flexibility of the B-ITAAM, which allows new factors and

techniques to be imported into the method without redesigning it.

Based on the findings from the critical evaluation of the B-ITAAM and also the responses
received from IS/IT experts from Albaha University, B-ITAAM provides a seamless process
of business and IT alignment assessment through a multi-stage analysis that provides the
right information at the right time to address the chaotic business and IT alignment
environment at the operational level of organisations. Facts generated at each stage are
documented through a referencing mechanism that enables management, organisation and

future retrieval of the results that are produced during the analysis stages.

The contribution of B-ITAAM to the practice of business and IT alignment illustrates the
value of this research to address a real-world problem, which requires not only an
understanding of the problem but also a solution to resolve it. This conforms to the objective
of information systems research that is guided by Design Science Research, which aims to
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devise an artefact that resolves heretofore unsolved problems. However, B-ITAAM is not
claimed to be perfect and there is a need for its continuous enhancement. The enhancement
is essential for ensuring that B-ITAAM is still relevant in rapidly evolving business and IT
environments. The challenges faced during this research that cannot be addressed are

considered as limitations, which are introduced in the next section.

7.3 Limitations of the Research

There are some challenges that have been encountered during this research which could not
be completely addressed due to time and resource constraints. These challenges are
considered as limitations which could be addressed in future work. The limitations of this

research can be summarised as follows.
A single case study for the evaluation of B-ITAAM

A single in-depth case study from a higher education institution is applied in this research as
the data source for the analysis and evaluation of B-ITAAM. Although it has previously been
justified that a single case study is sufficient and suitable to present the value of this research,
it would be more useful if multiple case studies are conducted in order to reveal the strengths
and weaknesses of B-ITAAM towards future research. This would also enable comparisons
to be established of how B-ITAAM behaves in different contexts and scenarios, which may
derive further significant outcomes that can lead to further improvements of B-ITAAM.
During the early stages of this research, the researcher tried to gain permissions from
multiple Saudi universities to at least ensure the generalisability of B-ITAAM in the Saudi
higher education context, but unfortunately permissions were not granted. The researcher
then acknowledges the limitation of a single case study evaluation which impeded the
generalisability of B-ITAAM as a business and IT alignment assessment tool to be applied

in any other organisation’s operational level.

Not all targeted users of analysed IT applications are considered in the analysis of users’

perceived value

Users’ perceived value towards the usability and usefulness of IT applications to support
daily activities is considered an important intangible factor that influences the value of
business and IT alignment. However, in the application of B-ITAAM, perceptions were only
retrieved from students, whereas analysed IT applications are used by more than one type of
stakeholders, including students, academic staff, course coordinators and employees. This

approach can be justified for two reasons. First, the whole business and IT alignment
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assessment carried out in Albaha University is triggered by and aimed at improving students’
satisfaction towards core offered services and this requires more focus to be placed on
students’ perceptions. Second, the three analysed IT applications (i.e. Banner 8.5.4,
Blackboard Learn 9.1.2 and Symphony 3.4) are further divided into 14 IT application
components, which require customised sets of questionnaires to be designed, distributed to
students and monitored for each IT application component. This approach was undertaken
in order to ensure close monitoring of the IT components that outperform other components
within a single IT application. This would be more challenging if all stakeholders’
perceptions were analysed. Analysing students’ perceptions towards IT applications at
Albaha University was sufficient for producing findings that address a critical university
problem and improve core offered services’ performance. However, taking into account the
perceptions of all targeted users of an IT application would increase awareness of how
different stakeholders perceive an IT application to support business activities. This would

enable more sensible recommendations to be made for an IT application.

Costing aspects of IT applications are not totally addressed as tangible factors influencing

the value of business and IT alignment

Although financial gains from the effective implementation of IT solutions in a business are
considered in the assessment of business-aligned IT to reflect on the profits benefited from
the acquisition of IT applications, other costing aspects of IT resources that include
purchasing costs, maintenance costs, licencing and changing costs are not addressed. These
costing aspects are known to affect business operations and the alignment between business
and IT. Although costing information for the analysed set of IT applications in Albaha
University is captured and documented in the created IT repository, the impact of these costs
on the outcomes of the business and IT alignment assessment are not addressed in B-
ITAAM. This is because IT applications are further divided into components to assess the
level of alignment of these components with corresponding business servicers and these
costing aspects cannot be broken down per component. This has been considered as a

limitation in the B-ITAAM and therefore is an area to address in future work.

IT infrastructure as an influencing factor that affects the level of alignment between

business and IT

IT and IS experts from Albaha University pointed out the importance of having a robust
Information Technology infrastructure in order to enable effective business and IT
alignment. Although the technical capability of IT applications is assessed in the B-ITAAM

to reflect on the quality of these applications from a technical perspective, a full assessment
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of the university IT infrastructure, including network resources, storage and hardware, is out
of the scope of this research. This is considered a limitation of this problem-solving research
since experts from the university (i.e. the problem domain) strongly believe that IT

infrastructure has a strong influence on the level of alignment between business and IT.

7.4 Summary

B-ITAAM, as a business-aligned IT assessment solution, presents the techniques and
measures for the alignment assessment process, while its utilisation in a case study reveals
how this assessment can be methodologically conducted. This chapter conducted a critical
evaluation of the research process by pointing out the strengths and limitations of the B-
ITAAM. In this, the development of the B-ITAAM, based on the integration of sound
underpinning theoretical and methodological approaches, is critically evaluated to justify its
applicability and viability for utilisation as a mechanism to assess business-aligned IT. The
application of B-ITAAM in a real-life case study in a higher education institution is also
evaluated, which confirms the relevance and the value of this research to address a real-

world problem.

The alignment assessment process defined in B-ITAAM and the outcomes from its
application are evaluated for feasibility, usability and usefulness by nine experts from
Albaha University, who appraised B-ITAAM with positive reviews and with also some
additional valuable remarks. In terms of the feasibility, experts seem to agree that B-ITAAM
is feasible for application in real-life cases following the successful instantiation of the
method in Albaha University. Nonetheless, some experts pointed out that only specialists
would be able to use this method in real-life scenarios due to its comprehensiveness. In terms
of the usability of the B-ITAAM, experts demonstrate medium to high levels of satisfaction
towards the clarity of the business analysis techniques defined in B-ITAAM and its ability
to decompose and recompose complex business-aligned IT services for alignment
assessment. However, they argued that the method may not be easy to be implemented in

practice.

Although it may appear that B-ITAAM is not easy to be applied in real-life cases as the

experts indicated, the method is addressing a very complex business and IT alignment issue

that faces IT managers guided by critical strategic concerns to provide facts from multiple

perspectives that aim to improve business performance so as to better meet business goals.

This may have affected the ease of the method with regards to practical application. Finally,

the usefulness of the B-ITAAM is evaluated by the experts, who totally agree that B-ITAAM
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serves the purpose of assessing business and IT alignment at the operational level of an
organisation. Experts also found the outcomes from the application of the B-ITAAM in
Albaha University to be useful and of good quality to the university. However, they argue
that other confirming case studies must be carried out first before the generalisability of the

method can be determined.

The results from the evaluation establish B-ITAAM as an acceptable solution for alignment
assessment at the operational level of organisations. B-ITAAM, in itself, and through its
development and application in a case study, have brought contributions to the theories and
practices of business and IT alignment. The aim and objectives of this research have been
achieved while some limitations have been identified as opportunities for future work, which
are highlighted in the next chapter.
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Chapter 8
Conclusion and Future Work

This chapter presents concluding remarks that highlight the successful fulfilment of the
research objectives. In addition, possible future research directions are proposed based on
the implications and limitations of this research. Through Design Science Research, the
research aims to design an artefact (i.e. B-ITAAM), as a solution for a holistic business and
IT alignment assessment at the operational level of organisations guided by strategic
motives. However, due to the complex nature of the research problem, shortcomings in the
current form of B-ITAAM are highlighted for future work.

8.1 Concluding Remarks

Achieving mature business and IT alignment at the operational level of an organisation and
being able to determine the maturity level of this alignment are two major concerns that face
business and IT managers across different organisations. Higher education organisations, for
example, have been discussed in the IT alignment literature to have the lowest business and
IT alignment maturity level compared with many other public and private sector
organisations. The business and IT alignment challenge in this sector has also been observed
by the researcher at Albaha University, having worked at the university IT centre for nearly
two years. This IT centre has received continuous criticism from students and academic staff
for its inability to support related business services that are offered by the university. Being
aware of this business and IT alignment problem from the real-world perspective is further
supported by the awareness of current theoretical and methodological challenges that face
comprehensive business and IT alignment assessment at the operational level of
organisations. This broad awareness of the research problem defines the scope of the
research and establishes a feasible problem as the focus of the research efforts.

Developing a tool that is capable of assisting the evaluation of business and IT alignment at
the operational level of organisations in a systematic manner, considering tangible and
intangible factors that influence this alignment, is proposed as a research objective.
Recommendations drawn from this systematic business-aligned IT assessment are aimed at
enhancing the level of alignment between business and IT. The business and IT domains —
as the two key components of an organisation — are under investigation in this research and

are both independently studied and studied from an alignment point of view. The social and
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technical aspects that influence this alignment at the operational level are specifically
highlighted with support from underpinning principles and concepts from Socio-Technical
Systems theory, Organisational Semiotics theory and Stakeholders theory.

The investigation of relevant knowledge to address the research problem and design a proper
solution is then extended through the early chapters of this research, where the foundations
that illustrate how business and IT alignment can be theoretically analysed and how it can
be practically assessed are described. With this in mind, principles from Service-Oriented
Architecture and Enterprise Architecture are discussed to reflect the service-centric nature
of business and IT in an organisational operation. This supports the transformation of
business and IT elements at the operational level of an organisation into independent
services, enabling comprehensive analysis of their capabilities. Task Technology Fit theory
is then discussed, which is adopted for its principles to map business and IT services.
Principles from Social Exchange Theory are then described, which are adopted to determine
the degree of fit between resultant business-aligned IT mappings. The degree of fit is
obtained through analysis of a set of defined tangible and intangible factors that are identified
as having influence on the level of alignment between business and IT. The set of principles
and concepts that have been studied and critically evaluated through the early chapters of
the thesis have supported the development of the Business and IT Alignment Assessment
Method (B-ITAAM) as a proposed mechanism for the business and IT alignment assessment
(cf. Table 3.5).

To support the development of B-ITAAM from a scientific point of view, the Design Science
Research (DSR) paradigm is adopted to guide the research activities; it is suitable due to the
problem-solving nature of this research. DSR has not been adopted without an initial
consideration of different research paradigms, methodologies, methods and techniques that
are relevant to information systems research. Following the adoption of DSR, a mixed
methodology approach is adopted to guide the selection of appropriate methods and
techniques that facilitate the development and evaluation of the solution. Case study is then
adopted as an inquiry method, which is appropriate for applying and evaluating the proposed
solution in a real-world context. Multiple data collection techniques, including
questionnaires, interviews and content analysis, are then used to collect data from the field

and also to support the development and evaluation of the solution.

The B-ITAAM is then presented, which is a methodological solution for the assessment of

business and IT alignment at the operational level of organisations. B-ITAAM comprises a

set of fourteen business analysis techniques that are grouped into four interrelated stages
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working together as a mechanism to address different angles of business and IT alignment
analysis and assessment. Table 8.1 illustrates these techniques along with section number
indicating where they have been explained in the thesis and the position of each technique
in relation to the B-ITAAM. Through its techniques, B-ITAAM enables a comprehensive
analysis of business operations and supporting IT resources, while being guided by strategic
motives. Its outcomes provide facts that are capable of assisting an organisation with the
enhancement of its operational performance towards achieving strategic objectives.

Table 8.1: The fourteen business analysis techniques defined in B-ITAAM

. Technique’s

Technique tsr?gst;gn o position in

B-ITAAM
KPIs derivation 5.2.1 Stage 1 A
KPIs to business services mapping 5.2.1
Business context analysis 5.2.2 Stage 1 B
Business service profiling 53.1 Stage 2_A
Business norms analysis 53.1.1
Business service strategic value assessment 5.3.1.2
Business service efficiency analysis 5.3.1.3
Perceived business service performance analysis 53.14
IS service criticality analysis 5.3.15
IT repository development 5.3.2.1 Stage 2 B
IT service profiling 5.3.2.2
Users’ perceptions towards IT application components 54.2.1 Stage 3
Technical quality analysis of IT 5.4.2.2
Financial gains acquired from IT implementation 54.2.3

The B-ITAAM is then successfully applied in Albaha University to determine its viability
as an effective business and IT alignment assessment tool. The application of B-ITAAM as
a solution to address the business and IT alignment problem at Albaha University produces
outcomes that aim to enhance the operational performance of the university and increase its
students’ levels of satisfaction towards core offered services. Among these outcomes, it is
reported to the university that some IT resources are underutilised; other IT resources are
also reported to have low technical quality or low perceived value from its users. It is also
reported that many students are not satisfied with the performance of a number of core
offered business services. These and other outcomes generated through B-ITAAM’s
techniques illustrate the business and IT alignment challenges that Albaha University faces,

which are all shared with the university decision-makers for actions to be taken. A list of
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recommendations to enhance the level of alignment between business and IT services at

Albaha University is also provided.

Experts from Albaha University have engaged in research activities on two occasions.
Firstly, they approved the appropriateness of the solution to be applied at the university
during the development stage of the solution. Secondly, they evaluated the solution in terms
of its feasibility, usability and usefulness after its application in the university. This is to
ensure the relevance of the solution to the university context which represents the problem
domain. Based on the evaluation of the solution by the experts, they positively appraised the
ability of B-ITAAM to address the alignment challenge at the university and the outcomes

of the application that would assist the university for improving its operational performance.

The contributions made by this research are then revealed, which are not limited to the
theoretical base of business and IT alignment, but also to its practice through a practical
methodological tool that is capable of comprehensively evaluating business and IT
alignment at the operational level of organisations and providing recommendations by which
the operational performance of an organisation can be enhanced with regards to achieving
business goals and objectives. The research limitations are also revealed to provide

directions for future work.

8.2 Future Work

Several challenges have emerged throughout the development of this research project. Some
are considered to be out of the research scope, while others are acknowledged as limitations.

These challenges are collated into a number of recommendations for future work, as follows.
Extend the application of B-ITAAM in other contexts

Extending the application of B-ITAAM in other business contexts and environments is a
potential future work. Multiple applications of the B-ITAAM in other higher education
institutions from Saudi Arabia or elsewhere would not only reveal more evidence on how
the B-ITAAM behaves in this sector but would also reveal more challenging issues that face
comprehensive business and IT alignment assessment in this idiosyncratic business
environment. The application of B-ITAAM in other public or private service organisations
would also strengthen the value of B-ITAAM as a viable tool that can be utilised to assess
business and IT alignment at the operational level of organisations. It may also increase
awareness of further aspects or angles that should be taken into consideration to efficiently

and effectively assess business-aligned IT at the operational landscape of organisations.
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Utilise B-ITAAM as a readiness assessment mechanism prior effective participation in

Digital Business Ecosystems

It has been predicted that future IT alignment research will focus more on coordinating the
IT capabilities of different participants in digital business ecosystems to co-create business
values (Coltman et al., 2015). This is due to the rise of digital business strategies and growing
participation in innovation ecosystems, both of which are predicted to influence and guide
the future of IT alignment research. Although this new direction is beyond the scope of this
research due to the lack of literature and research that addressed the intertwining of IT
alignment with digital business ecosystems, the focus on evaluating internal organisational
competencies through B-ITAAM can help with the evaluation of an organisation’s readiness
to participate in such digital ecosystems. However, the current form of B-ITAAM may still
require further enhancement and incorporation of other factors in order to be analysed with
respect to its feasibility and ability to comprehensively assess the digital business

competencies of an organisation.

Include IT costing aspects as tangible factors influencing final recommendations to be
drawn for IT applications through B-ITAAM

Each IT application is described in this research as consisting of a number of IT application
components. This complicates the incorporation of costing aspects as tangible factors that
can influence the final recommendation to be made for IT applications. This is because
costing aspects of IT applications include purchasing costs, maintenance costs, licensing,
etc., cannot be precisely broken down per IT component. This presents a future work
opportunity where a mechanism can be developed to provide a rough estimation of IT
application components’ costs to facilitate more sensible recommendations for each IT
application component. This would help to determine whether an IT application component
or the whole IT application are costly in terms of supporting related business services, as

well as determining if there are other cost-effective IT solutions.

Determine for each IT application component whose perceptions should be considered the
most in the B-ITAAM

Users’ perceptions of the usability and usefulness of an IT application component to support
related business service are considered in this research as an important social factor that
influences the value of business and IT alignment. However, a single IT application
component can be used by different types of stakeholders, creating a challenge in

determining whose perceptions should be considered the most important in the evaluation
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analysis. Making a distinction (through percentage), for example, between different users of
each IT application component would help to realise whose perceptions should be
considered the most important with regards to final recommendations for IT application
components. This approach is worth taking if more weight is to be assigned to subjective
values to judge the final recommendations for an IT application component. Main users of
an IT application component would then have more influence on the derived

recommendation for an IT application component compared with secondary users.

Determine in what way an IT application component will be affected if it is associated with

other IT application components to support a business service

This research dealt with IT application components to enable customised recommendations
for each of these components after going through the business analysis techniques defined
in the B-ITAAM. However, the research does not investigate what will happen to other
associated IT application components supporting the same business service if, for example,
one component is recommended to be removed. This is considered beyond the scope of this
research. However, a possible future research opportunity is to establish another level of
investigation that assists a more comprehensive approach to observe and deal with more

challenging business and IT alignment issues.

Reach wider audience in research and practice through the dissemination and
communication of B-ITAAM and its outcomes

The communication of the research and its outcomes is a fundamental aspect in the Design
Science Research. Therefore, B-ITAAM, as an artefact that addresses business and IT
alignment assessment, is planned to be published in an information systems journal along
with the findings of the case study application. The aim is to share the research and its
outcomes with experts and practitioners from the field who can provide valuable feedback,

guidance and advice to further enhance the capability and performance of the B-ITAAM.
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Appendix A The List of Abbreviations

ADM Architecture Development Method

BCA Business Context Analysis

B-ITAAM  Business and IT Alignment Assessment Method
BITAM Business and IT Alignment Method

BPML Business Process Modelling Language

BPMN Business Process Modelling Notation

BSE Business Service Efficiency

BSSV Business Service Strategic Value

CATWOE  Clients, Actors, Transformation process, Worldview, Ownership, and
Environmental constraints

CEO Chief Executive Officer

CIO Chief Information Officer

CSFs Critical Success Factors

CWA Cognitive Work Analysis

DSR Design Science Research

EA Enterprise Architecture

FG Financial Gains

HE Higher Education

HEIs Higher Education Institutions

IAF Integrated Architecture Framework
ICT Information and Communication Technologies
IDEF Integration DEFinition

IS Information Systems

ISC Information Systems Capability
ISCB IS Criticality to the Business Service
IT Information Technology

ITA IT Application

ITACs IT Application Components

ITQ IT Quality

ITU IT Usage

KPIs Key Performance Indicators
MEASUR  Method of Eliciting, Analysing and Specifying Users’ Requirements
NAM Norm Analysis Method

0s Organisational Semiotics

PBSP Perceived Business Service Performance
Pls Performance Indicators

R B Relative_Benefit

REST Representational State Transfer
SAM Strategic Alignment Model

SET Social Exchange Theory

SIM Society for Information Management
SLAs Service-Level Agreements

SMSs Student Management Services

SOA Service-Oriented Architecture

SOAP Simple Object Access Protocol

SOC Service-Oriented Computing

SSM Soft System Methodology

STS Socio Technical Systems
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T&L
TAM
TOGAF
TTF
UML
UrPv
WSDL
XML

Teaching and Learning

Technology Acceptance Model

The Open Group Architecture Framework
Task Technology Fit

Unified Modelling Language

Users’ Perceived Value

Web Service Description Language
Extensible Mark-up Language
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Appendix B The Questionnaire for Developing the
Solution

This open-ended questionnaire is designed to determine the assessment factors that can be
used as evaluation criteria to evaluate business and IT alignment at the operational level of
an organisation. It is also designed to check the feasibility of applying the B-ITAAM in
higher education institutions. Four IT/IS experts from Albaha University attended this
questionnaire, providing feedback on the assessment factors used in the B-ITAAM and also
feedback on the evaluation approach to be developed to carry out the assessment of business
and IT alignment.

Name (optional):
Qualifications:
Job title(s):

A. During the last decade, business and IT alignment has been proven to be a top
concerning issue for IT leaders in many public and private organisations. Universities
are among these organisations where IT leaders face difficulties to effectively align IT
capabilities with the university business needs. A set of technical (tangible) and social
(intangible) factors have been identified in the literature to influence the value of this
alignment at the operational level of an organisation. These factors are mentioned in the
following list. Please specify to what extent do you agree or disagree if these factors are
also applicable to influence the value of business and IT alignment in higher education
institutions (i.e. universities).

1. Stakeholders’ perceptions about the quality of offered business services by the
university such as teaching, learning and management services.
() strongly disagree () disagree () agree () strongly agree
2. Stakeholders’ perceptions about the usability and usefulness of IT systems aimed to
support offered services.
() strongly disagree () disagree () agree () strongly agree
3. Strategic value of business services (i.e. the more strategically important the business
service is to the university, the more the need for effective IT solution to support it).
() strongly disagree () disagree () agree () strongly agree
4. The financial gains or benefits from the implementation and usage of IT systems
invested in by the university in terms of saved costs, increased level of performance
and efficiency.

() strongly disagree () disagree () agree () strongly agree
5. The usage pattern of IT systems invested in by the university to support stakeholders’
needs.
() strongly disagree () disagree () agree () strongly agree
6. The technical quality of an IT system in terms of functionality, adaptability, response
time, etc.
() strongly disagree () disagree () agree () strongly agree
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B. Being an academic staff and also an IT/IS expert at Albaha University IT centre, do you
want to add factors/activities/concepts to the list of factors mentioned above as
influencing factors on the value of business and IT alignment in higher education
institutions in general, and in Albaha University in particular?

(...)

C. Please specify to what extent do you agree or disagree with the following statements as
this will assist us to determine whether the developed solution to evaluate business and
IT alignment is feasible to be applied in higher education institutions’ context:

1. Business and IT alignment assessment at the operational level of a university must
be conducted in regular basis, especially when IT investments are increasing and
stakeholders’ level of satisfaction is decreasing.

() strongly disagree () disagree () agree () strongly agree

2. Knowing which offered business services by a university are more important than

the others can be identified according to the university’s goals and strategies.
() strongly disagree () disagree () agree () strongly agree

3. Structuring and representing the university business operations and activities such as
teaching, admission, module enrolment, etc. as services and similarly IT resources
as IT services would facilitate the business and IT alignment assessment at the
operational level of the university.

() strongly disagree () disagree () agree () strongly agree

4. Analysing business and IT services offered by a university from both technical and
social perspectives to determine the value of business and IT alignment would
provide more convincing outcomes that would almost indicate the true state of
business and IT alignment at the university.

() strongly disagree () disagree () agree () strongly agree

5. A well-aligned business and IT services at the university would lead the university

to experience better communication, collaboration and presence locally and globally.
() strongly disagree () disagree () agree () strongly agree

6. The national and international ranking of a university can be improved dramatically
if its business and IT services are maturely aligned.

() strongly disagree () disagree () agree () strongly agree

D. Based on your experience, has the university ever carried out any business and IT
alignment assessment in any scale? If yes, please specify.
Yes/ No

()

E. Please use this space for any additional comments with regard to the business and IT
alignment assessment at the operational level of higher education institutions.

(.
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Appendix C The Pilot Survey Designed to Test the
Quality of Offered Services at Albaha University

This pilot survey is designed to gain better understanding of the quality of offered services
to students at Albaha University. It is translated to Arabic language from the UK’s National
Student Survey and was attended by 94 undergraduate students from the school of Computer

Science and IT.

National Student Survey
Main Questionnaire

Definitely agree

Mostly agree

Meither agree nor disagree
Mostly disagree

= bJ W N

Definitely disagree
MN/IA Mot applicable

The teaching on my course N/A
| Staff are good at explaining things.
2. staff have made the subjact interesting.

3. Staff are enthusiastic about what they are teaching.

4. The course is intellectually stimulating.

N A B O
N O O
EI:II:I]:[]:[w
1O LT~
N O B O B
(N I B |

Assessment and feedback

5. The criteria used in marking have been clear in advance.
6. Assessment arrangements and marking have been fair.
7. Feedback on my work has been prompt.

8. | have recsived detailed comments on my work.

I O N I (N
I (O N I O I O
L1 I LT LT L
L1 I LT LT L
I N O I (o
N O ) I

9. Feedback on my work has helped me clarify things 1 did not
understand.

Academic support
10. 1 have received sufficient advice and support with my studies.

1 1. I have been able to contact staff when | needed to.

OO O
I
EIillillil
1 O
I
I R

12. Good advice was available when | needed to make study choices.

Organisation and management

13. The timetable works efficiently as far as my activities are D |:| D D D D

concerned.

14. Any changes in the course or teaching have besn communicated
effectively. [:] [:] [:] [:] [:] [:]

15. The course 15 well organised and is running smoothly. D |:| D D D D
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Learning resources

16. The library resources and services are good enough for my

needs.

17. 1 have been able to access general IT resources when | needed

10.

18. I have been able to access specialised equipment, facilities, or
rooms when | needed to.

OO O I

0 O I R I

[ I I

0 O I R I

OO O I

Personal development
19. The course has helped me 1o present myself with confidence.
20. My communication skills have improved.

21. As a result of the course, | feel confident in tackling unfamiliar
problerms.

1

1

LT L]

1

1

[T ]

BZ. Course Content and Structure
= All of the compulsery modules are relevant to my course

=  There is an appropriate range of options 1o choose from on my
course

= The modules of my course form a coherent integrated whole

1 O

L1 O

1 O

]

]

O O

B5. Course Delivery

* Learning materials made available on my course have enhanced

my learning

* The range and balance of approaches to teaching has helped me

1o learn
* The delivery of my course has been stimulating

* My learning has benefited from modules that are informed by

current research

* Practical activities on my course have helped me 1o learn

I I A

N I I I A

1 1 I O O

N ) I R I Ay I

(A N I U N A

1 OO0 IO oo 0O

B8. Welfare Resources and Fadlities

* There is sufficient provision of welfare and student services to
mest my neads

* When needed, the information and advice offered by welfare and
student services has been helpful

[]

[]

[]

]

]

]

22 Overall, 1 am satisfied with the quality of the course.
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Appendix D Experts’ Acceptance Questionnaire

This open-ended questionnaire is designed to evaluate the acceptance of the B-ITAAM from
experts’ point of view. Nine IT/IS experts from Albaha University attended this
questionnaire providing feedback on the feasibility, usability and usefulness of the
developed solution to evaluate business and IT alignment.

e Please select your job title:

() Full professor in IS
() Associate professor in IS
() Assistant professor in IS

e Please specify (if any) other job type that you are assigned to perform at Albaha
University:

In regard to the presented approach and outcomes of the Business and IT Alignment
Assessment Method (B-ITAAM), please evaluate each of the following criteria according to
the following scale: (1) definitely not satisfied, (2) a little satisfied, (3) somewhat satisfied,
(4) very satisfied and (5) extremely satisfied:

A. Feasibility:
1. The B-ITAAM and its business analysis techniques can be done in real life cases.
()1 ()2 ()3 ()4 ()5

2. The links or relationships between different business analysis techniques in B-ITAAM
provide right information flow at the right time to assist for business and IT alignment
assessment.

()1 ()2 ()3 ()4 ()5
Please write your comments (if any) about the feasibility of the B-ITAAM:

B. Usability:
1. The business analysis techniques defined in B-ITAAM are clear, understandable and
therefore easy to follow.

()1 ()2 ()3 ()4 ()5
2. The business analysis techniques defined in B-ITAAM are easy to apply?
()1 ()2 ()3 ()4 ()5

3. B-ITAAM supports the assessment of complex business and IT alignment
relationships in a simple manner.

()1 ()2 ()3 ()4 ()5

4. Where needed, the evaluation of the business and IT alignment can enter any stage
of the B-ITAAM defined stages of evaluation.

()1 ()2 ()3 ()4 ()5
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5. Where needed, new evaluation factors can be incorporated in B-ITAAM without

redesigning the whole method.

()1 ()2 ()3 ()4 ()5

Please write your comments (if any) about the usability of the B-ITAAM:

C. Usefulness:

1.

B-ITAAM serves the purpose of comprehensively evaluating business and IT
alignment at the operational level guided by strategic aspects of the organisation.

)1 ()2 ()3 ()4 ()5

Using B-ITAAM would improve the assessment of BITA at operational level of
organisations focusing on strategically important services.

)1 ()2 ()3 ()4 ()5
B-ITAAM produces results that are helpful to the organisation.

)1 ()2 ()3 ()4 ()5

B-ITAAM produces results of high quality that reflect on the intensive assessment
carried out by B-ITAAM.

)1 ()2 ()3 ()4 ()5

B-ITAAM can assist for business and IT alignment assessment to be carried out in
any public sector organisation?

)1 ()2 ()3 ()4 ()5

Please write your comments (if any) about the usefulness of the B-ITAAM:
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Appendix E  The Set of Questionnaires Used by Albaha
University Experts to Measure the Quality of Provided
Services

The following set of questionnaires are used by Albaha University experts to measure the
quality of offered services, programs and the academic environment at Albaha University.

530 students from the school of Computer Science and IT attended this set of questionnaires.

Student Evaluation Surveyvs

Students are the principle clients of the education system and surveys of their opimons are one of the most
important sources of evidence about quality in higher education. They can provide very useful suggesthons
for improvement that should be considered mn the quality cyele for improvement as applied to mdividual
courses, programs, and institutional planning.

There are a mumber of general principles that should be followed if student surveys are to be as usefil as
possible.

+ It mmst be made clear to students that all survey responses are anonymous.

+  Course evaluation surveys should be distributed and collected by someone other than the course
mstrctor.

+  Surveys should melude common gquestions to enable them to be used for compansens within
departments and colleges and mstitutions and between mmstitutions. (The use of common questions
does not prevent the addition of optional additional questions appropriate for different courses,
programs of institutions.)

+  Spme open ended questions should be included to permit respondents to comment on additional
matters of concem.

+ In addition to a mumber of individual items relating to matters considered important. surveys can
include one or two summary items that can be used as general quality indicators.

+  To be used for benchmarking gquality between institutions the surveys should be distnbuted n
similar ways and at sinilar times and comparisons made between comparable institutions.

s (Qmuestions should be consistent over time (normally at least three years) so that valid trend data can
be obtained.

#+  The validity of responses depends on having a reasonable response rate. WNormally at least 30% 13
essential. To encourage participation:

*  Surveys should not be overused.
Use should be made of the responses, and summary reports and indications of action
taken in response made available.
#  The surveys should not be too long. (a maxmum of 20 to 25 items plus a small number
of open ended 1tems 15 nsual)

Recommended Surveys

Thres surveys are recommended:

1. Course Evaluation Survey (CES) A course evaluation survey that can be distmbuted at the end of a
course. It is recommended that this survey be distributed in each course once each year and that it be
distnbuted in at least one course taught by each mstructor at least once each year. .

The survey does not directly assess the guality of teaching by individual instmuctors. However the
evaluation of the course is seen as a reasonable measure of the quality of teaching in a way that minimizes
personal issues that could inhibit responses from students.

The survey asks questions about a mumber of aspects of each course. The final question 15 intended to
provide a summary question that might be used as a general quality indicator.

1. Student Experience Survey (SES) This 13 infended as a general survey that nught be distmbuted to all

students part way through their program—mid way through the second semester of the second year in a
four vear program is recommended.
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The survey deals with the student’s life at the institution including both major elements of the program in
which they are enrolled and a mumber of general items relating to services and facilities. As for the SCE
the final question 15 intended as a summary question that might be used as a general quality indicator.

3. Program Evaluation Survey (PES) This survey is intended for use at the time students have finished
their program and are about to graduate. It is recommended that it be distmbuted shortly before final year
classes are finished so their opinion of the total program at that stage can be assessad.

The questions include a number of items about the program itself together with some items similar to those
m the SES that deal with their life as a student at the mstitufion.  As for the other surveys the final question
15 a summary item that might be used as a general quality indicator.

Response Scale

It is recommended that each item in the surveys be responded on a five point scale. The recommended
scale 1s:

Strongly agree (with the statement)
Agree

Neutral (or undecided)

Disagree

Strongly disagres

— b3 bad e LA

The numbers shown here are not included on the survey forms. However those numbers should be
used for summanzing responses from students and developing average responses to each item.

The survey forms have been prepared in a form that could be used for scanmng. However the forms

would need to be re-formatted to st the requirements of any machine scoring system used in an
nstitution.
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Course Evaluation Survey (CES)

Course Title Program

Semester Year

Feedback from students is verv important in trying to improve the quality of courses.

This is a confidential survey. Do not write vour name or identify vourself in any wav. Your
responses will be combined with the responses of others in a process that does not allow any
individual to be identified and the overall opinions will be used to plan for course improvements.

Please respond to the following guestions by completely filling a response for each of vour answers.

Dothi: O @ O O O Die not mark in any of these ways @ OB Ow®
Use a pencil or blue/black pen only Do not use red, green or yellow
Make heavy marks that fill in your response Do not use highlighters
. £
* Strongly agree means the statement 15 true all or almost all of the tme and'or very 8 ‘-;:' 5
well done & g g
* Asmee means the statement 15 e most of the time and/or fairly well done. -,I' g E
* Tme sometimes means something 15 done about half the time. [ s = g [
* Dhsapres means something 1= done poorly or not often done. j? s 2 g L§
* Stronely disazree means something 15 done very badly or never or very rarelv done. ] T q &
Questions about the start of the course:
1. The course cutline (including the knowledge and skills the course was OO0 00
designed to develop) was made clear to me.
2. The things I had to do to succeed in the course, including assessment tasks O O 0O 00
and critenia for assessment, were made clear to me.
3. Sources of help for me dunng the course including faculty office hours and bR N
reference material, were made clear fo me. f'j CJ k':l L J
Questions about what happened during the course:
4. The conduct of the course and the things [ was asked to do were consistent C, (j G, @) i}
with the course outline. )
5. My instructor(s) were fully commutted to the delivery of the course. (Eg. OO OO
classes started on time, instructor always present, matenal well prepared.
atc)

O
O
O

6. My instructor(s) had thorough knowledge of the content of the course.

O
O

ONO)

7. My instructor(s) were available during office howurs to help me.

O
O
o O O O

8. My mstuctor(s) were enthnsiastic about what they were teaching O 0O
9 My instructor(s) cared about my progress and were helpful to me. O OO 0O
10. Course materials were of up to date and useful. (texts. handouts, references
o e ( - 00000
11. The resources I needed i this course (textbooks, library. computers et ) O00 00
L

were available when I needed them.
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18.

19.

. Inthis course effective use was made of technology to support my leaming.
- In this course [ was encouraged to ask questions and develop my own ideas
. In this course [ was inspired to do my best work.

- The things I had to do in this course (class activities, assignments.

laboratenies etc) were helpful for developing the knowledge and skills the
course was intended to teach.

. The amount of work I had te do in this course was reasonable for the credit

hours allocated.

7. Marks for assignments and tests in this course were given to me within

reasonable time.
Grading of my tests and assignments in this course was fair and reasonable.

The links between this course and other courses in niy total program were
made clear to me.

Evaluation of the Courze

oo O

O
"::;'

o O

o O

o O
ORe

O
O

O

O

-
LN

O

L

A
A

O

@]

20. What I learned in this course 13 important and will be useful to me. O 000

21. Ths n:::uu.rs&lhrlped me to i;uprm‘e my ability to think and solve problems O ::) (’) :
rather than just memerize information.

22_ This course helped me to develop my skills in working as a member of a O 000
team.

23. This course improved my ability to communicate effectively. SHORONS

Overall Evaluation

24 Owerall T was satisfied with the quality of this course. OO0 0O

Open Ended Items

25. What did vou like most about this course?

26. What did you dislike most about this course?

2T

What suggestion(s) do you have to improve this course?
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Student Experience Survey (SES)

Program Title

Semester Tear

Feedback from students is very important in trving to improve the quality of learning experiences at

higher education institutions.

This guestionnaire is designed to gather smdent opinions about their experiences about half way through
their program. The items relate to all your experiences so far, not just to one particular course.

This is a confidential survey. Do not write vour name or identify vourself. Your responses will be combined
with the responses of others in a process that does not allow any individual to be identified and the overall
opinions will be used to plan for improvements in the guality of educational experiences at vour institution.

Please respond te the following guestions by completely filling a response for each of your answers.

Dothis O @ O O O

Use a pencil or blue/black pen only
Make heavy marks that fill in your response

Do not use red, green or yellow
Do not use highlighters

Strongly agres means the statemsent 15 true all or almest all of the tme and/or very
well dona

Agmee means the statement 15 true most of the time and'or fandy well done.

Trme sometimes means something 1s dene about half the tme.

Dizapres means something 1= dons poorly or not often done.

Strongly disagree means something 15 done very badly or never or very rarelv done.

Advice and Support

1. Tt was easy to find information about the institution and 1ts programs before
I enrolled at this mstitution for the first time.

[E=)

When I first started at this institution the onentation program for new students
was helpful for me.

3. There is sufficient opportunity at this institution to obtain advice on my studies
and my future career.

4. Procedures for enrolling in courses are simple and efficient.

Learning Resources and Facilities

3. Classrooms (including lecture rooms, laboratories etc.) are attractive and comfortable.
6. Student computing facilities are sufficient for nry needs.

7. The library staff are helpful to me when I need assistance.

[

(=)

I am satisfied with the quality and extent of materials available for me
in the library.

9. The library is open at convenient times.

10. Adequate facilities are available for extra curmicular activities (including
sporting and recreational activities)
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11.

Adequate facilities are available at this institufion for religious observances.

Learning and Teaching

12

13.

14.

18.
19.

Most of the faculty with whom I work at this institution are gemunely
mnterested in my progress.

Faculty at this institution are fair in their freatment of students

My courses and assignments encourage me to mvestigate new ideas and
EXPI2ss IOy OWIL OPInions.

. As a result of oy studies my ability to investigate and solve new and wmisual

problems is increasing

. My ability to effectively commmmicate the results of investigations I umdertake

15 iImproving as a result of ny studies.

7. My program of studies 15 simmlating my interest in further learning.

The knowledge and skills I am leaming will be valuable for my fitture career.

I am learning to work effectively in group activities.

Owerall Evaluation

20. Owerall T am satisfied with my life as a student at this instituhion.

Open Ended Questions

21

What do you like most about studymng at this institution?

O

O

O

Yy
L

L

Yy
L

O

C

O

O

C

_\
QO

-
Q

P
W

D)

QO
C

A

st

\
o

~
J

—

22.

What de vou dislike most about studying at this institution?

23.

What suggestions do you have for improvements at this institution?
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Program Evaluation Survev (PES)

Program Title

Semester Year

Feedback from students is very important in trving to improve the quality of programs.

This questionnaire is designed to gather opinions from final vear students about their experiences at
the institution throughout their program.

This is a confidential survey. Do not write your name or identify vourself. Your responses will be
combined with the responses of others in a process that dees not allow any individual to be identified

and the overall opinions will be used to plan for improvements.

Please respond to the following questions by completely filling a response for each of vour answers.

Dotis © @ O O O Do not mark in any of these ways. @ O X 0w
Use a peneil or blua/black pen only Do not use rad. green or yellow
Make heavy marks that fill in your response Do not use highlighters
. 2
* Strongly agree means the statement 15 true all or almest all of the tmwe andfor very é‘l ;‘:" 5‘
well done. k) E )
* Aoree means the statement 1= tme most of the time and ‘or fandy well done. A = § ™
* True sometimes means something 15 done about half the time. = ¥ f 5 &
* Disagree means something 1= done poorly or not often done. f § ¢ £ f
* Stronely disazres means something is done very badly or never or very rarelv done. “ T b S -
Help and Support for my Learning
1. Adequate academic and career counselling was available for me throughout the C
program.
2. The instructors were available for consultation and advice when I needed to speak o O O O 0O
with them
3. The instuctors in the program inspired me to do my best. OO0 00
4. The instmictors in the program gave me helpfil feedback on my work:. S EOEONES
5. The instuctors in the program had thorough knowledge of the content of the cowrses - -
they taught. 00000
6.  The mstructors were enthusiastic about the program. ©O000CO0
7. The instructors cared about the progress of their students. ONOEONONG]
Resources to Support my Learning
8. Study matenials in courses were up to date and useful 00000
9. Library resources were adequate and available when I needed them 00000
10.  Classroom facilities (for lectures, laboratonies, tutonials etc) were of good quality. ONONONONS
11.  Student computing facilities were sufficient for my needs. OO0 00
12, Adequate facilities were available for extra curmicular activities {(inchuding OO0 00

sporting and recreational activities).
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13, Adequate facilities were available for relizious observances.

14 TField expenience programs (intemship, practicum, cooperative training) were
effective in developing my skills. (Omit this item if not applicable to your program)

Evaluation of my Learning
15 What [ have leamed in this program will be valuable for noy fiuture.

16. The program has helped me to develop sufficient interest to want to continue to
keep up to date with new developments in my field of study.

17. The program has developed my ability to investigate and solve new problems.
18. The program has improved my ability to work effectively in groups.
19 The program has improved nry skills in commumication.

20. The program has helped me to develop good basic skills in using technelogy to
mvestigate 1ssues and commumcate results.

21. T have developed the knowledge and skills required for my chosen career.

Owerall Evaluation

22 Owerall I was satisfied with the quality of my learning experiences at this institution.

Open Ended Items

23.  What did you like most about your studies at this institution?

O
O
O
O
O

O
O
O

o O 0 O O O

O

o O O

SN0

O
o O OO0

O

o O O

O

24 What did you dislike most about your studies at this institufion?

25. What suggestions do you have for improvements in your program at this institution?
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Appendix F  Students’ Perceptions of the Performance of the Admission Service

An illustration of the analysis of the Admission Service performance as it is perceived by 60 students from the first year group from the school of CS and

IT at Albaha University.

ST1 ST2 ST3 ST4 ST5 ST6 ST7 ST8 ST9 ST10 ST11 ST12 ST13 ST14 ST15
Number Criteria CW/sw 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
1 The offering of the business service is clearly defined 0.15 1.00 2.00 -3.00 0.00 3.00 2.00 2.00 -1.00 -1.00 -1.00 1.00 -3.00 1.00 2.00 -2.00
2 122::[5'”“3 service s delivered to end consumer in a timely efficient 0.0 100 100 300 0.00 100 100 0.00 200 100 -100 100 300 100 100 200
3 The business service is deemed crucial to the end consumer 0.10 2.00 2.00 3.00 1.00 3.00 2.00 3.00 2.00 2.00 1.00 2.00 1.00 2.00 1.00 2.00
4 Risks can be imposed to the data of the business service consumer 0.15 1.00 -1.00 2.00 1.00 2.00 1.00 200 1.00 2.00 1.00 2.00 -2.00 1.00 1.00 1.00
5 A MeCnanismio provide feedback on busiess service offering is 0.10 -1.00 -2.00 -100 -100 200 -1.00 -1.00 -2.00 -100 -1.00 -2.00 -1.00 -1.00 200 -1.00
g Consumers can deal with the business service with no additional 015 300 200 100 200 300 2,00 100 300 100 200 300 200 100 3.00 100
required knowledge and skills

7 End consumer’s expectations from the business service are met 0.25 -1.00 -2.00 1.00 2.00 1.00 1.00 200 3.00 2.00 1.00 2.00 2.00 3.00 2.00 1.00
vi (Z vy ‘“") faleints 0.012 -0.002 0.002 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.00 0.02 0.02 0.00

=

ST16 ST17 ST18 ST19 ST20 ST21 ST22 ST23 ST24 ST25 ST26 ST27 ST28 ST29 ST30 ST31 ST32 ST33 ST34 ST35

0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
2.00 -3.00 1.00 3.00 2.00 -1.00 -1.00 2.00 -1.00 -2.00 2.00 -1.00 2.00 -1.00 2.00 2.00 1.00 0.00 1.00 -2.00
1.00 -1.00 1.00 1.00 -2.00 1.00 -1.00 -1.00 1.00 -3.00 1.00 3.00 1.00 0.00 1.00 1.00 1.00 -2.00 1.00 0.00
2.00 1.00 2.00 3.00 2.00 1.00 2.00 2.00 1.00 0.00 2.00 2.00 0.00 2.00 3.00 2.00 0.00 1.00 2.00 1.00
1.00 2.00 -1.00 1.00 -2.00 1.00 -2.00 1.00 2.00 -1.00 1.00 1.00 2.00 1.00 -1.00 1.00 0.00 -2.00 1.00 2.00
-2.00 -1.00 1.00 1.00 2.00 -1.00 -2.00 -2.00 -1.00 -1.00 1.00 -2.00 -1.00 -2.00 1.00 1.00 2.00 -1.00 -1.00 2.00
1.00 1.00 2.00 2.00 2.00 1.00 0.00 1.00 -1.00 2.00 1.00 2.00 3.00 1.00 -1.00 2.00 1.00 2.00 1.00 2.00
3.00 2.00 1.00 1.00 1.00 -1.00 -2.00 1.00 -3.00 -1.00 2.00 1.00 3.00 0.00 1.00 2.00 3.00 0.00 1.00 2.00
0.02 0.01 0.02 0.03 0.01 0.00 -0.02 0.01 -0.01 -0.01 0.02 0.01 0.03 0.00 0.01 0.03 0.02 0.00 0.01 0.02
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ST36 ST37 ST38 ST39 ST40 ST41 ST42 ST43 ST44 ST45 ST46 ST47 ST48 ST49 ST50 ST51 ST52 ST53 ST54 ST55 ST56 ST57 ST58 ST59 ST60
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
2.00 1.00 -1.00 -1.00 -1.00 -1.00 3.00 2.00 -2.00 -2.00 1.00 -1.00 1.00 1.00 3.00 2.00 3.00 2.00 -1.00 2.00 2.00 2.00 2.00 2.00 2.00
2.00 1.00 -1.00 -1.00 -1.00 -1.00 1.00 2.00 -2.00 -1.00 0.00 -1.00 1.00 1.00 -1.00 2.00 1.00 2.00 -2.00 -2.00 2.00 2.00 1.00 2.00 -1.00
2.00 1.00 2.00 1.00 0.00 3.00 3.00 2.00 1.00 0.00 1.00 -1.00 1.00 1.00 2.00 1.00 2.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00
-1.00 2.00 1.00 1.00 2.00 -1.00 2.00 1.00 1.00 2.00 1.00 3.00 1.00 -1.00 2.00 1.00 -2.00 1.00 2.00 1.00 0.00 -1.00 2.00 1.00 1.00
1.00 -1.00 1.00 2.00 1.00 2.00 1.00 1.00 -2.00 1.00 -1.00 -2.00 1.00 -2.00 1.00 -1.00 -2.00 1.00 2.00 1.00 1.00 -2.00 -1.00 1.00 -2.00
1.00 2.00 1.00 3.00 3.00 2.00 1.00 1.00 2.00 1.00 2.00 1.00 2.00 3.00 1.00 2.00 1.00 2.00 1.00 3.00 2.00 1.00 2.00 1.00 2.00
3.00 1.00 3.00 3.00 2.00 1.00 0.00 1.00 2.00 3.00 2.00 1.00 0.00 2.00 0.00 2.00 1.00 2.00 3.00 2.00 1.00 1.00 2.00 3.00 1.00
0.03 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.01 0.01 0.02 0.00 0.01 0.02 0.02 0.02 0.01 0.03 0.02 0.02 0.02 0.01 0.03 0.03 0.015
T
PBSP = 1 V; — LV G-1 3.59
=1+ ; — —_— :
L (HV — LV)

* Please refer to Figure 5.10, page 124 for details about the parameters used in this analysis.

i=1
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Appendix G Students’ Perceptions towards the Capability of the Admission Component

An illustration of the analysis of the Admission Component capability to support the Admission Service as it is perceived by 60 students.

ST1 ST2 ST3 ST4 ST5 ST6 ST7 ST8 ST9 ST10
Number Criteria C.W /SsS.WwW 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
1 The IT component fits well with the user style or mode 0.05 3.00 2.00 1.00 0.00 3.00 1.00 3.00 1.00 1.00 1.00
2 Ilr?iLIlcomponent enables the user to accomplish relevant task(s) more 0.10 1.00 3.00 2.00 0.00 3.00 1.00 2.00 2.00 3.00 2.00
3 The IT component is easy to use 0.15 -1.00 -2.00 -1.00 0.00 3.00 -2.00 1.00 2.00 -1.00 -3.00
4 The IT component ensures equal opppnqnity fqr all users 0.15 -1.00 -2.00 -3.00 -1.00 -3.00 -2.00 1.00 0.00 0.00 -3.00
5 The IT component improves communications with other relevant 0.01 0.00 0.00 1.00 -1.00 2.00 3.00 -1.00 0.00 0.00 -3.00
6 :Jr‘si:i::t:rnmnon 1s kept contidential throughout the use ot the I'l' 0.10 1.00 0.00 -1.00 0.00 0.00 1.00 0.00 0.00 0.00 -3.00
7 The IT component is compatible with all the aspects of the user’s task(s) 0.10 -2.00 0.00 -1.00 0.00 3.00 1.00 0.00 -1.00 2.00 -1.00
8 It becomes more interesting to use the IT component in the execution of 0.02 -1.00 -3.00 0.00 -1.00 3.00 0.00 1.00 -1.00 -1.00 -3.00
relevant task(s)
9 Itis ea_sy for the user to become more skilful in using the IT component in 0.02 -1.00 1.00 0.00 0.00 3.00 0.00 200 1.00 -1.00 200
executing relevant task(s)
10 The IT component is capablfe to provide appropriate support when problems 0.10 -3.00 2.00 -3.00 -1.00 -3.00 1.00 0.00 -3.00 -3.00 -3.00
arise and need prompt solutions
11 Z:I]i\t;i)ttizlsly satisfied with the use of this component to support my business 0.20 -1.00 1.00 -3.00 -1.00 2.00 1.00 -1.00 2.00 2.00 -3.00
Vi= (Z uyy = mv,) = ww -0.012 -0.004 -0.03 -0.01 0.02 0.00 0.00 0.00 -0.01 -0.03
ST11 ST12 ST13 ST14 ST15 ST16 ST17 ST18 ST19 ST20 ST21 ST22 ST23 ST24 ST25 ST26 ST27 ST28 ST29 ST30
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
2.00 3.00 3.00 2.00 1.00 -2.00 0.00 3.00 3.00 -2.00 0.00 2.00 1.00 2.00 0.00 1.00 1.00 3.00 1.00 2.00
-1.00 -3.00 -1.00 -2.00 -3.00 2.00 -3.00 -2.00 2.00 -1.00 -1.00 -2.00 -1.00 -2.00 2.00 0.00 -2.00 -2.00 -3.00 2.00
-3.00 -3.00 -3.00 -1.00 -1.00 -3.00 -3.00 -2.00 -2.00 -2.00 -1.00 -3.00 -1.00 -2.00 -3.00 -3.00 -3.00 -3.00 -3.00 -1.00
0.00 -3.00 -2.00 2.00 0.00 -3.00 -3.00 -3.00 0.00 -2.00 -2.00 -3.00 -1.00 -3.00 -1.00 -3.00 -3.00 -3.00 -3.00 2.00
0.00 0.00 -1.00 1.00 0.00 2.00 -1.00 1.00 0.00 -2.00 2.00 1.00 -1.00 -3.00 2.00 2.00 0.00 -1.00 1.00 2.00
0.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 -1.00 -3.00 -1.00 1.00 -3.00 2.00 0.00 -1.00 1.00 2.00
-1.00 -1.00 1.00 1.00 1.00 1.00 -1.00 -1.00 1.00 -1.00 1.00 -3.00 -1.00 1.00 -3.00 2.00 -1.00 -1.00 1.00 3.00
-1.00 -3.00 0.00 0.00 -3.00 -1.00 -1.00 -3.00 2.00 -2.00 0.00 -3.00 -3.00 -2.00 -3.00 -3.00 -2.00 -1.00 -3.00 1.00
-1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 3.00 1.00 2.00 0.00 1.00 -1.00 -3.00 0.00 0.00 -1.00 1.00 3.00
-3.00 -3.00 -3.00 -3.00 -3.00 0.00 -1.00 -3.00 -1.00 -2.00 0.00 -3.00 1.00 -2.00 -3.00 -3.00 -3.00 1.00 -3.00 2.00
-1.00 -1.00 1.00 -1.00 -1.00 0.00 -2.00 -2.00 0.00 -2.00 1.00 -3.00 1.00 -2.00 1.00 -3.00 -3.00 1.00 -3.00 3.00
-0.02 -0.03 -0.01 0.00 -0.01 -0.01 -0.03 -0.03 0.00 -0.02 0.00 -0.04 0.00 -0.02 -0.02 -0.02 -0.03 -0.01 -0.03 0.03
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STal ST32 ST33 ST34 ST35 ST36 ST37 ST38 ST39 ST40 ST41 ST42 ST43 ST44 ST45 ST46 ST47 ST48 ST49 ST50
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
1.00 3.00 1.00 2.00 -2.00 -3.00 1.00 -1.00 -1.00 -1.00 -1.00 3.00 1.00 3.00 -1.00 1.00 -1.00 1.00 -2.00 3.00
-1.00 0.00 1.00 1.00 -2.00 -1.00 1.00 -1.00 -2.00 -1.00 -1.00 2.00 2.00 -1.00 -1.00 1.00 -1.00 1.00 0.00 1.00
1.00 -2.00 1.00 -1.00 -2.00 -3.00 -2.00 -1.00 -2.00 -1.00 -1.00 3.00 0.00 -3.00 -2.00 0.00 -1.00 1.00 -3.00 -1.00
1.00 -2.00 -2.00 0.00 -3.00 -3.00 -1.00 -2.00 -2.00 -2.00 -2.00 1.00 0.00 -3.00 -2.00 -1.00 -2.00 -2.00 -3.00 2.00
-1.00 2.00 -2.00 0.00 -2.00 3.00 -1.00 2.00 1.00 2.00 3.00 0.00 0.00 0.00 2.00 -2.00 3.00 2.00 1.00 2.00
1.00 -2.00 1.00 0.00 -2.00 1.00 -1.00 -2.00 1.00 -2.00 1.00 3.00 0.00 0.00 -1.00 1.00 1.00 1.00 1.00 2.00
-1.00 -3.00 -1.00 -1.00 -2.00 -1.00 1.00 -2.00 -2.00 -1.00 -2.00 1.00 1.00 -2.00 -2.00 1.00 -3.00 -1.00 -1.00 -2.00
-1.00 -2.00 -1.00 -1.00 -2.00 -2.00 -2.00 -2.00 -1.00 -2.00 -2.00 -3.00 1.00 -2.00 -2.00 0.00 -2.00 -1.00 -3.00 -2.00
-1.00 1.00 0.00 -1.00 -1.00 2.00 -2.00 -2.00 -1.00 0.00 1.00 0.00 1.00 -2.00 2.00 0.00 -1.00 -1.00 -3.00 1.00
-1.00 -2.00 -2.00 -2.00 -2.00 0.00 -2.00 -2.00 -3.00 -3.00 -3.00 0.00 0.00 -2.00 -2.00 -3.00 -3.00 -3.00 -3.00 0.00
-1.00 -2.00 -3.00 -2.00 -1.00 0.00 -3.00 -1.00 1.00 -3.00 1.00 0.00 1.00 -3.00 -3.00 -2.00 -2.00 -3.00 -1.00 -2.00
0.00 -0.03 -0.01 -0.01 -0.03 -0.02 -0.02 -0.02 -0.02 -0.03 -0.01 0.02 0.01 -0.03 -0.03 -0.01 -0.03 -0.02 -0.03 0.00
ST51 ST52 ST53 ST54 STs5 ST56 ST57 sTs8 ST59 ST60

0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

-1.00 1.00 -1.00 0.00 1.00 2.00 2.00 2.00 2.00 2.00

3.00 2.00 3.00 0.00 2.00 1.00 1.00 2.00 -3.00 2.00

-3.00 1.00 -2.00 0.00 -2.00 -2.00 -3.00 -2.00 -2.00 -2.00

-3.00 1.00 -2.00 0.00 -2.00 -2.00 -3.00 -2.00 -3.00 1.00

2.00 1.00 -1.00 0.00 -2.00 1.00 -1.00 2.00 1.00 2.00

3.00 3.00 3.00 0.00 -2.00 -2.00 1.00 1.00 1.00 2.00

-1.00 1.00 -1.00 0.00 -1.00 -1.00 1.00 -1.00 1.00 0.00

-3.00 -1.00 -3.00 -2.00 -1.00 -2.00 -3.00 -3.00 -1.00 1.00

-1.00 1.00 -1.00 0.00 2.00 2.00 0.00 2.00 1.00 0.00

-1.00 1.00 2.00 0.00 -3.00 -3.00 -3.00 -3.00 -3.00 -1.00

1.00 3.00 -3.00 0.00 -1.00 -2.00 -3.00 1.00 -3.00 -1.00 n -1

uw:u(Zm—w)x‘i 2.46

-0.01 0.03 -0.01 0.00 -0.02 -0.02 -0.02 -0.01 -0.03 0.001 — (HV = LV)

* Please refer to Figure 5.16, page 133 for details about the parameters used in this analysis.
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Appendix H The Permission from Albaha University to
Conduct the Case Study

The permission granted from Albaha University to carry out the case study along with a
confirmation letter indicating the successful completion of the field work from the fieldwork
supervisor.

W3 santt s yalt ashals
MINISTRY OF HIGHER EDUCATION ol el 5505
AL-BAHA UNIVERSITY (042) 4% (+¢v) Aaldl Aegla
Vic Rector Office For S Asglall JuSg iiSg

KINGDOM OF SAUDI ARABIA

Graduate Studies & Scientific Research olell Cngllg Llell Cailulyall
4l dldas Lolkay p SALEE Goelalf Salaw

sy gy A sy e o)

ailogll Zuggll pd) Sualall deni ablise (s /30N (4o pudll cllall (J) sl
Acdly bt agle AdSy olatl (BHU124) aasar) 2. aedyy (1051775797)
dls Hlin (Lolas o 3ou) daslou 3hisoud] dwlyu) Saddly daldl daslow Sleglall
22016 jiaiiw 18 e suall I ofygisonl) dlomu FLall Ailies duwl)s el A 4231510
22016 jiewss 16 )5 i

ddde 3L g Leud A0NAd! Aul)dl el Sle dasland] 4831 5e @SOalaw s ddde
oMel 3yl 3kl Alds adle Aasladl 2 Cuawasill asi L8 e

i)y depdd) (el @lislw )31

naalant! Jusim

olall Sondly Lulatt Sty it

TR Gy Wt
e

(VAAA ) Lot Axbadl o401 - Vo VYEVIVY & ouiald 41— V= VIVENY ) 5 Janls
Tel.: 00966 7 7274111 fax: 0966 7 7247272 Al-Baha P.O.Box (1988)
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KINGDOM OF SAUDI ARABIA A gandl G palt ASLel
ol mdallt 35059

(+¢v) Akl A gl

MINISTRY OF HIGHER EDUCATION
AL-BAHA UNIVERSITY (042 )

16 December 2016

To Whom It May Concern:

This is to confirm that Mr. Hassan Abdullah A Alghamdi has
conducted a fieldwork and collected data from Albaha
University for his PhD research at the University of Reading,
which titled as:

(A Service Driven Method for Evaluating Business and IT
Alignment)

The fieldwork started on September 18, 2016 and was
completed on December 16, 2016. This letter has been issued
upon Mr. Alghamdi request to submit to whom it may concern.

Fieldwork Supervisor

Faculty of Computer Science
and Information Technology

........................................ Y S - S 1 [

(VAR ) s B L1 83— Vo VT TYY ol 8T — Y VEIVEY Y (il
Tel.: 00966 7 7274111 fax: 0966 7 7247272 Al-Baha P.O.Box {1988)
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