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Abstract

IT infrastructure is a crucial element in any organization across industry. It does not matter
which industry are you in, i.e. manufacturing, education, cosmetic, automobile, health and much
more required sufficient IT backbone to support these industries day-to-day operation. To
remain relevant in their respective market, they need to be competitive with their competitors.
It is recommended that the organization fully utilizes their information systems to forecast and
measure their product or services offered. In a way, information systems are able to lead the
managers or decision makers to maximize their ability, capability, wisely and strategically use
information systems in assisting them to direct, evaluate, guide and suggest for better decision
making. Therefore, this study attempts to identify the determinants of strategic utilization of
information systems. Literally, most researchers identified determinants of any subject matters
through literature review processes. The mechanism in capturing determinants over literature
review processes varies to one another among researchers. Mainly in this study, the researchers
decided to use systematic review as it is one of the best ways for the researchers to dig and
evaluate which of the dimensions best suit both dependent variables (DV) and independent
variables (IV). In the process of systematic review, five (5) components were involved, such as
problem formulation; literature search; data evaluation; data analysis; and interpretation of
results. Respective variable findings were drawn using schematic and it led the researchers to
decide which dimension is best to represent respective variable.
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Introduction

The dependency of Information technology
(IT) can be seen in various scopes and
functions in an organization in order to
support their daily business functions. The
organization will always ensure that their IT
infrastructure is workable at any time. This is
to ensure that there will be no transaction
distortions and they will be able to achieve
high return on investment (ROI), to some
extent, some organizations are willing to
spend some amount of money in order to
ensure that their IT infrastructure is in tip
top condition. IT infrastructure is classified
into two (2), such technical (Duncan, 1995)
and human IT infrastructure (Byrd & Turner,
2000 & 2001 & Chanopas, Krairit & Khang,
2006). In extend, Byrd & Turner (2000) and
Duncan (1995) mention that technical IT
infrastructure shall consist of the hardware
and operating systems (platform
technology), network technologies, data and
application software. Meanwhile, human IT
infrastructure is all about human and
organizational skills, expertise,
competencies, knowledge, commitments,
values, norms and organizational structure
(Byrd & Turner, 2000). However, Fink &
Neumann (2009) developed a
multidimensional definition of IT
infrastructure where with addition of
process IT infrastructure. Thus, they had
identified a range of physical and managerial
capabilities as the dimensions under this
concept.

The demands of using IT infrastructure force
it to be flexible to their user whenever
required. To become flexible, IT
infrastructure shall cater for all three (3)
concepts mentioned above accordingly.
Yearly studies and papers done produced a
report on this concept across disciplines. In
the beginning studies conducted by Duncan
(1995), Chung, Rainer & Lewis (2003), Fink
& Neumann (2009), Byrd & Turner (2000 &
2001), Zhang & Ziegelmayer (2009), Chung
et. al. (2005), Bush, Tiwana & Rai (2010),
Sirkemaa (2002), Bhatt et al. (2010), Masrek

& Jusoff (2009), Zainon & Salleh (2011) etc,,
found four (4) dimensions: compatibility,
modularity, connectivity and IT personnel
that had been discussed throughout the
years. However, studies by Gholami, Kaviani
& Zabihi (2003) and Chanopas, Krairit &
Khang (2006) found additional five
dimensions: scalability, continuity, rapidity,
facility and modernity.

An organization may use either Electronic
systems (e-commerce) or Mobile commerce
systems (m-commerce); Transaction
Processing Systems (TPS); Management
Information Systems (MIS); and Decision
Support Systems (DSS) to support their
business operation and to achieve their
business goals and all these are examples of
Information systems (IS). Limited studies
have been conducted on strategic use in the
context of IS. Masrek, Jamaludin & Hashim
(2009) proposed conceptual framework for
studying the effect of technological,
organizational and environmental factors on
the strategic utilization of information
systems. Meanwhile, unpublished thesis by
Jamaludin (1996) was investigating factors
that influence the strategic utilization of
information resources (SUIR). Thus, both
studies introduced dimensions such as
product differentiation, cost leadership and
growth advantage as part of the concept of
the strategic use of IS.

Overall, in this systematic review, the
researchers intended to find the following
objectives:

1. To structuring the overview of
strategic utilization of
information systems.

2. To structuring the overview of IT
infrastructure flexibility.

The rest of this paper is as follows. Section 2
introduces the research methodology.
Section 3 provides the systematic review
findings. Section 4 ends the paper with a
discussion and conclusion.
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Methodology

At the beginning of getting the idea about the
topic, researchers are doing traditional or
conventional way of literature review. The
process of searching, collecting and reading
those literatures in getting glasses or surface
idea about the research topic is sufficient at
that point of time. To streamline further as
which concept, variables and dimensions to

choose, systematic review was found to be
suitable in this study.

To create maximization and optimization in
new and existing literature collections, we
adopt the work from (Cooper & Hedges,
2009) and it is widely used i.e. (Kobus &
Westner, 2015). Table 1 shows the stages of
systematic review.

Table 1: Stages of Systematic Review

Stages

Details

Problem formulation

Research items are retrieved, examined, and archived using pre-
defined keyword search in electronic databases

Literature search

Non-relevant research items are excluded from further analysis
(as the database-driven search approach might return non-
relevant results)

Data Evaluation

Remaining research items are categorized

Data Analysis

Emerging themes of research are determined

Interpretation of Results

The validity of research is described

Literature Retrieval

In the process of searching and retrieving,
this study focused on peer-reviewed journals

and conferences on selected online databases
that have been decided earlier. List of
searches focus by online databases is shown
in Table 2.
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Table 2: Searching Focus by Online Databases

Search Focus

Searched Online Databases

Journals ACM Digital Library, ProQuest, Emerald Insight, ScienceDirect, Scopus,
Web Of Science, Wiley Online Library, Google, Google Scholar
Conferences IEEE Xplore, Google, Google Scholar

Upon deciding which online databases to use,
the researchers set several phrases to use
during the searching process. The phrase is
based on the theme that reflects the concept
of this study. For the journals and conference
papers or proceeding papers, the searching
was derived not using any solid keywords,
combination of keywords and string such
AND, OR, “’, -/, ‘4’ etc. In this case, the
researchers prefer more to use phrases that

reflect the topic of the study. For the first
(1) and second (2rd) iteration, the
researchers use phrases that related to the
independent variable (IV) while the phase
that related to the dependent variable (DV)
was during the third (3rd) iteration. Thus, the
searching was done three (3) iterations with
different phases. Below is the list of phrases
that researchers used in this study:

Table 3: The List of Phases Used during the Searching

Iterations Phase

1st IT Infrastructure
Technology Infrastructure
System Infrastructure

Physical Infrastructure

IS Infrastructure

2nd

IT Infrastructure Flexibility

IS Infrastructure Flexibility

IT Architecture Flexibility

Information Technology Infrastructure Flexibility

Information Systems Infrastructure Flexibility

Information Technology Architecture Flexibility
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Iterations Phase

IS Architecture Flexibility

Information Systems Architecture Flexibility

3rd Strategic Use of Information System

Strategic Use of Information Technology
Competitive Advantage of Information System
Competitive Advantage of Information Technology
Strategic Utilization of Information System

Strategic Utilization of Information Technology

Literature Exclusion

In this systematic review searching or query,
the researchers do not eliminate the use of
abbreviation of certain words such as “IT” for
Information Technology and “IS” for
Information System and this also had been
done by (Kobus & Westner, 2015).All words
and abbreviations are used to give a higher
probability of getting any closer journal or
conference papers or proceeding papers that
most matched the searching.

No matter which online databases are used,
the same search strategy was applied across

these three (3) iterations. Whenever there
were no results, another or broader phrase
search was used as shown in Table 3. The
extensive use of broader keyword is
necessary during the searching. After all, any
journal or conference papers or proceeding
papers were excluded when the researchers
found them not relevant for the study.
According to (Kobus & Westner, 2015), all
these journal or conference papers or
proceeding papers can be considered not
relevant whenever at least one of the
following criteria was applied:
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Table 4: Criteria in Filtering the Searching

Criteria Explanations

1 Its main focus is not on “strategic” in the context of the Utilization of IS and
“flexibility” in organization’s IT Infrastructure

2 Its main focus is not on the Utilization of IS with sub-focus on “strategic” and
“flexibility” in organization’s IT Infrastructure

3 Its length is 2 pages or less

4 It does not apply any of the Strategic Utilization of Information Systems or IT
Infrastructure Flexibility point of view

5 It has no original content (e.g. syllabus of study in any program offer, proposals
describing only planned research, foreword in any conferences or seminars) or
resulted in a journal

Literature Categorization

After applying the above criteria as in Table
4, leaving 472 journals or conference papers
or proceeding papers to proceed with the
literature categorization. All relevant and
matched journal or conference papers or

[‘\CM Digital Libruryj [ ProQuest ]

1 Online Databases

proceeding papers were kept and managed
accordingly. Each group of phase that had
been set earlier was used at each online
database. Upon filtering and exclusion, each
literature was managed and labelled
respectively by dedicated folder as illustrated
in figure 2 below:

T

[IEEE Xp]urc] (‘\IS Electronic Lihrnry]

/

Storage Scheme

‘\\

[

Domiuc Database 01 — ACM Digital Library

D 3" Tteration
BE' B Year.Running No. Title

Figure 1: Literature Management
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The next phase is extracting the key point at
each literature. The main purposes are to
identify the dimensions of strategic
utilization of information systems and the
dimensions of IT infrastructure flexibility. In
order to capture and identify those
dimensions, the researchers follow (Dibbern,
Goles, Hirschheim and Jayatilaka, 2004) as
also adopted by (Kobus & Westner, 2015)
and little enhancement has been made.
Originally, the categorization of items is
reference  theory; research approach;
research type; data gathering and data
analysis. Field of the literature and country

Results
Descriptive  Analysis:
Relevant Literature

Selection of

The search resulted in a total of 472 journals
or conference papers or proceeding papers
that were extracted for three consecutive
months and the breakdown by iteration is
shown in Table 5. All this literature is initially
in scope for literature review. On top of that,
all these literatures were examined and
analyzed their relevancy in order to identify
the dimensions of strategic utilization of
information systems and the dimensions of

has been add-up with this note taking. IT infrastructure flexibility.
Table 5: The Breakdown by Iteration
Online Database
)
3] o
Searching Area s @ £ £
& 2 |= 2 2 - 5 »
aE |2 |52 | = S 2 1SS [RE |8 (&2
sE |2 (8| m g & |28 [2E | ¥ [¥E
S22 |2 [EZ |8 |=% S €S [E2 | & |83
< A = S = wn wn =23 |25 ) S wn
1stIteration 6 6 12 4 7 2 0 2 14 13
2nd[teration 13 35 17 21 36 4 6 6 27 43
3rd[teration 17 5 63 25 55 3 3 * 16 11

* Pdf file cannot open

The Dimensions of Variables

Using the literature categorization by
(Dibbern, Goles, Hirschheim and ]Jayatilaka,
2004), researchers were able to identify
every dimension respectively. As mentioned
above, the first (1st) and second (2nd)
iteration were searching the independent
variable (IV) while the dependent variable
(DV) was during the third (3r4) iteration. At
first, researchers used the generic template

or form to fill-up information according to
the literature categorization. Based on this
form, researchers transforms into a table and
diagram (was inspired and shared by one of
the friends in the Facebook Doctorate
Support Group) which appropriate to get a
clearer picture on the selection of the
dimensions. The summary of the DV is shown
in Figure 4 and the IV is shown in Table 6
respectively. The results show only some
part or most prominent authors and not from
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all literatures. With the use of systematic

review exercise, it helps researchers a lot in use for the

2015-- Martinez-Simarro, D. et. al

2008- - Ragowsky, A. & Gefen, D.; Avram, D. 0. & Khiine, 5.
2004- - Mendoca, I, Renken, 1.

1990- - Kerr, A.; Palvia, P., Palvia, S. & Zigli, R M.

1991-- Selig, . F. & Nipper, J.T.

1998-- Kearns, G. 5. & Lederer, AL,

1986- - Scarbrough, H., Lannon, R. & Hamilton, R ; Bakes, 1. V. & Treacy, MLE
1985- - Porter, M. E.

Green Innovation- - Chang, C-H. (2011)
Manufacturing- - Ragowsky, A. & Gefen, D. (2008), Martinez-Simarro, D., et al (2015)
Small and Medium-sized Enterprises (SMEs) — Avram, D. 0. & Khiine, 5. {2008)

i ion Technology Renken, 1. (2004), Kerr, A. (1890); Palvia, P, Palvia, 5. &

Zigli, R. M. (1990)

Leadership in Information Technology- - Mendoca, 1. (2004)

Logistics- - Kerr, A. (1990)

Electric Utilities Industry— Kearns, . 5. & Lederer, AL (1999)

Banking Industry— Scarbrough, H., Lannon, R. & Hamilton, R. (1986), Basahel, A. & Irani, Z. (2010)

Spain- - Martinez-Simarro, D., etal (2015}
Taiwan- - Chang, C-H. (2011)

Israel- - Ragowsky, A & Gefen, D. {2008)

Australia- - Kerr, A. (1990), Avram, D. O. & khiine, S. (2008)

——————— South Africa- Renken, 1. (2004), - auther etal (2013),

Theoretical

Framework

United States- - Mendoca, 1. (2004), Kearns, G. 5. & Lederer, AL (1999), Pahvia, P., Palvia, S. & Zigli, R M. {1990)
United States, Scotiand & United Kingdom— Scarbrough, H., Lannon, R. & Hamilton, R. (1986)

High level executive- - Ragowsky, A. & Gefen, D. (2008), Basahel, A & Irani, 2. (2010)
Firm level- - Kearns, G. 5. & Lederer, A L (1999), Renken, J. (2004), Avram, D. O. & Khine, S. (2008), Chang, C-H. (2011),
Martinez-Simarro, D., et al (2015)

Case Stydy-- Avram, D_0. & Khiine, S. (2008), Scarbrough, H., Lannon, R. & Hamilton, R. (1986), Kerr, A_ {1990)
Quantitative Kearns, G. S. & Lederer, A L (1999), Chang, C-H. (2011), Martinez Simarro, D., et al (2015)
Interview- - Ragowsky, A & Gefen, D. (2008}, Renken, ). (2004), Basahel, A_ & Irani, Z. (2010)

Conceptual — Mendoca, 1. (2004), Porter, M.E. (1985), Palvia, P., Palvia, 5. & Zigli, R. M. {1990), Bakos, 1. . & Treacy,
MLE. {1986)

Literature Review-Selig, F. F. & Nipper, 1. T. {1991), Hemmatfar, M., Salehi, M. & Bayat, M. (2010}

No Theory Used-- Kearns, G. 5. & Lederer, A L. (1999) Researcher adopt work from Miller & Friesen (1983), Sabherwal &
King (1991) and Teo (1394), - Mendoca, |. (2004) Researcher highlight work from Porter (1980) (Compertitive Forees
Model), Scarbrough, H., Lannon, R. & Hamiltan, R. (1986), Kerr, A. (1990), Selig, F. F. & Nipper, ). T. (1991), Bakos, 1. Y. &
Treacy, M.E. (1986), Basahel, A. & Irani, Z. (2010)

Nolan’s Stage Theory (1979) & Strategic Grid Model (Applegate et. Al 1999; 2003) - Renken, J. (2004)

Strategic Grid Model-- Ragowsky, A. & Gefen, D. (2008) Proposed by McFarlan, McKinney & Pyburn (1983)

i Theory and Sustainability- - Avram, D. 0. & Khiine, S. (2008) Proposed by Hart (1995)
Competitve Forces Model -- Chang, C-H. (2011) Proposed by Porter (1980), Porter, M.E. (1985), Hemmatfar, M., Salehi,
M. & Bayat, M. (2010)

System regy , D, et al (2015) Proposed by Spancs & Lioukas (2001)
Strategic Information Systems indeveloping country & for economic development- -Palvia, P., Palvia, 5. & Zigli, R- M
(1990)

(-Martinez-Simarro, D._ et_al., 2015)
The study analyzes the i ct of i i (I1S) strategy on the relationship between a firm'’s business
strategy and organizational performance

(-Chang, C-H,, 2011)

Ta explore the positive effect of ethics on itive advantage in the Taiwanese manufacturing
industry via the mediator- green innovation performance.

(-Hemmatfar, M., Salehi, M. & Bayat, M., 2010}

Review in the literature of information systems and discussed the concepts of information system as a strategic tools.
(-Basahel, A. & Irani, Z., 2010)

Ta critically reviews the literature relating to the strategic benefits of IS.

(-Ragowsky, A. & Gefen, D., 2008)

Tofill this gap (there is little empirical evidence to support it in the specific context of ERP (Nolan & McFarlan, 2005]) applying a
contingency approach.

(-Avram, D. 0. & Khiine, 5., 2008)

To develop a conceptual framework based on the Strategic Management Theory and on the notion that the creation of social
capital is a source of competitive advantages for SMEs.

(-Renken, 1., 2008)

To report on  development initiative that intends to provide an integrated I/ICT management capability maturity framework.
This framewark is a valuable tool for evaluating izat i1 1S/1CT capability of different organizations
and, in doing so, will assist in identifying strategic ities for i 3

(-Mendoca, 1., 2004)

To survey of components covered, including strategic use of IT, ITas an i bler, the impact of IT on

design, processes, work and workers. It also considers IT lezdership s an issue in itself.

(-Selig, F. F_ & Nipper, ). T, 1991)

To provide the organisational capacity 1o adept IT successfully, a partnership between technology and business managers must be
established

(-Kerr, A, 1990)

To study the need Logistic ilise IT to ompetitive advantage and major benefits can
accrue to an organization that uses its existing IS more effectively.

(-Palvia, P., Palvia, . & Zigli, R. M., 1990)

To extends the SIS concept to developing countries. Two models are presented: a model for strategic information systems for

competitive advantage in developing countries, and a model for strategic systems for economic (SISED).
(-Kearns, G.5. & Lederer, AL, 1999)
i uncertainty and i intensity impacted the role of strategic IS planning practices
(- Scarbrough, H., Lannon, R. & Hamilton, R., 1986)
The study demonstrates the need 1o explore the “why”, "how”, and “what if" suchan

the reasons behind the development of an It strategy, how it can be implemented, and what its effects are likely to be.
(-Bakos, LY. & Treacy, M.E., 1986)
To surveys the major effects to arrive at a relevant framework and attempts to integrate them in a more comprehensive viewpoi

fin iing the impact of i ion technology on itive advantage).
(- Porter, M. E,, 1985)

This article will thei between chs d i as well as industry
structure.

Figure 2: The Summary of Dimension for the Dependent Variable (DV)

framing and confirming which dimensions to

study.
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Table 6: The Summary of Dimension for the Independent Variable (IV)

Technical IT Process IT
Human IT Infrastructure
Infrastructure Infrastructure
2 2 2 2 =
= = = = 2 | g
Author(s) z B z = > | = = o 7
S | B S > SIE |2 |2 |5 —n | B
S (e |- B |5 |5 |8 |2 | 28|58
5% [E3 |22 [E2 |2 [ |2 |E [s5E | £
£ 3 3 |23 |23 |8 |2 |8 | |wEw 0 "
22 |22 (B2 |82 |2 | |c|c (558 |5¢8
axg |22 |€2 |[E2 |E |BE |E |E [E=8 | 28
Byrd & Turner,
2000 v v v v v v
Byrd & Turner, .
2001 v v v v v
Sirkemaa, 2002 v
Chen, 2003 v v
Chung, Rainer &
Lewis, 2003 v v v
Chung et. al,, 2005 v v v v v
Chanopas, Krairit
& Khang, 2006 v v v v v v
Fink & Neumann,
2009 v v v v v v v v v v
Gholami, Kaviani &
Zabihi, 2009 v v v v v v
Zhang, Li &
Ziegelmayer, 2009 v v v v v
G. Bhattetal.,,
2010 v v
Bush, Tiwana &
Rai, 2010 v v v
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Discussion & Conclusion

The selection of the dimensions for the DV
and IV was basically derived from the results
of the systematic review conducted. By doing
the systematic review, researchers get
clearer picture on the evolution of each
variable; which field has adapted and
adopted the concept; what type of
methodology that other researchers did etc.
To understand the whole concepts of the
study, researchers need 360 degree view
about it. The motivation of the study was
captured too through this systematic review.

The hassle in doing systematic review is
where the researchers required capturing
every single process involved. Moreover, the
researchers also shall be able to identify
important components or section in articles
they read and note it down. This is due to
some articles that discussed the dimension in
narrative methods while others prefer in
schematic way. Currency and relevancy are a
part of criteria to look into while choosing
those dimensions for the DV and IV at the
end. Perhaps, this approach also shall be able
to search and identify the reasons behind all
“how” and “why” in the study.

IT Infrastructure Flexibility

The approach or method used here best suits
any who will like to undergo quantitative
study. It is important to identify first the IV
and DV involved between concept where no
matter what researchers will like to find out
in their study which either to measure the
difference, correlation or factors that
influence between concept.

Based on the systematic review conducted,
the choice of these dependent variables to
form the framework is taken from the
previous works by (Masrek, Jamaludin &
Hashim, 2009; Jamaludin, 1996), which are
product/service differentiation; cost
leadership and growth advantage. While for
the independent variable, this study will
measure the dimensions of IT infrastructure
flexibility, such as Human, Technical and
Process IT infrastructure (Masrek, Jamaludin
& Hashim, 2009; Jamaludin, 1996; Hilhorst,
Ribbers, Heck & Smits, 2008; Duncan, 1995;
Chung, Rainer & Lewis, 2003; Fink &
Neumann, 2009; Byrd & Turner, 2000; Byrd
& Turner, 2001; Zhang, Li & Ziegelmayer,
2009; Chung et al,, 2005; Bush, Tiwana & Rai,
2010; Sirkemaa, 2002; Bhatt et al., 2010;
Masrek & Jusoff, 2009; Zainon & Salleh, 2011;
Gholami, Kaviani & Zabihi, 2009; Chanopas,
Krairit & Khang, 2006) etc.

I 1
| 1

1 1

: Human IT :

| Infrastructure 1

1 1

1 . !

I * Business 1

1 Knowledge/Skills |

: * Management | :

1 Knowledge/Skills !

: « Technical : IS Strategic Use
1 Knowledge/Skills Infrastructure T

1 |+ Technology H *  Product

I Knowledge/Skills * Range of Managerial I Differentiation

: Capabilities : * Cost Leadership
f * Range of Physical 1| * GrowthAdvantage
1 Technical IT Capabilities :

H Infrastructure .

1 —T !

: ¢ IT Modularity :

1 ¢ IT Compatibility 1

: * IT Connectivity :

1 ¢ IT Continuity 1

| 1

1 1

Figure 3: Conceptual Framework
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