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Abstract

Such capabilities as strengthening the relationship at any time and place, saving large amounts
of information in a small space, and accessible, high-volume and high-speed numerical
processing of data and providing the organizations with quick, accurate, and inexpensive
communication stand among IT capabilities in the information age. Concentrating on the
important role of information technology has encouraged managers in charge of organizational
decision making to use IT capabilities to create a competitive advantage in their organizations.
In this paper, identification and prioritization of factors affecting IT implementation projects in
Iranian organizations was scrutinized. Research method in terms of data type was quantitative
and as far the purpose of the study concerns, this research falls within the category of applied
studies. The main question of the paper was what were the main reasons for the failure of IT
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projects implementation in organizations today? Through a vast review of literature, effective
Indicators of the implementation of IT projects in various organizations around the world were
identified and after primary screening by distribution of initial questionnaire and statistical
analysis followed, 7 effective Indicators for implementation of IT projects in Iranian
organizations were identified and prioritized through DEMATEL method.

Keywords: Pathology, Information Technology, Infrastructure, Group Decision Making,
Effective Indicators, DEMATEL'.
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1. Introduction

Today the world is moving faster and faster. Decisions must be made quickly and the pace of
activities to remain competitive (Huber, 2004). The importance of technology in both
manufacturing and services sector is growing. New and advanced technologies are made
situated for products, selective services, and high quality. So technology can strengthen
competitive forces. Many technologies, Encompassed a wide area of business. However,
perhaps the most effective technology is web-based information technology (Motiwalla and
Hashemi, 2003).

In fact, IT has created a great development in the business activities that facilitate the move
toward digital economy (Turban, et al, 20006).

Information Technology has been defined in various ways by different authors. Over the
years, IT has been conceptualized and measured differently by different researchers. The
majority of the authors, however, parallel Information Technology with computer systems.
Whisler (1970), for instance, defines IT as “The computer based technology of sensing,
coding, transmitting, translating and transforming information”.

Robey (1977) describes IT as “The installation of computer based information systems”.
Cash et al.(1983) wider IT scope and define Information Technology as “The integration of,
data processing, telecommunications and office automation”.

Buchanan and Boddy (1983) define IT as “All technology dealing with computer aided
manufacturing and computer aided administration”. According to Reynold (1995) “IT is any
computer based system used in transferring of information from one person to another person
or group of persons who requires that information for diversified activities”. Mehta and Shah
(1998) define IT as “Information Technology is a combination of technologies as computer
networks, imaging technology, massive data storage and artificial intelligence”. Long and
Long (1999) have tried to link all above definitions and give definition of IT in this way that
“IT is a collective reference to the integration of computing technology and information
processing. Any form of computer based system that has the capability of collecting,
processing, and outputting information is called Information Technology”. According to
another definition “IT means the use of hardware, software services and supporting
infrastructure for management of delivering information. IT is using the hardware and
software used to store, retrieve, process and transmit data.”(Laudon and Laudon, 1998).

Gupta (2000) narrates that “IT includes hardware, software, databases, networks, and other
related components which are used to build information systems” Kendall & Kendall (2000)
also comes up with the same idea and say that “IT is the technology that supports activities
involving the creations, storage, manipulation and communication of information together
with their related methods and management applications”.

William and Sawyar (2005) define IT as a general term that describes any technology that
help to produce, manipulate, process, store, communicate, and/or disseminate information.
This definition may be regarded as the comprehensive definition, as it covers all aspects
discussed by different researchers above and includes all the components and processes
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needed to carry out information processing work in the organization.

It can be summarized from above definitions that IT concept came from a merging of
computer with telecommunications technologies. Many researchers have defined Information
Technology as a term that encompasses all forms of technology utilized to create, capture,
manipulate, communicate, exchange, present, and use information in its various forms
(business data, voice conversation, still image, motion pictures, multimedia presentation,
another forms, including those yet not conceived (Poku & Vlosky, 2002).

Information System Management is another term, which is used synonymously for
Information Technology and these two terms have become so linked to each other that they
are often used interchangeably (Shelly et. al, 2004). Oliner and Sichel (2000) also argued that
the terms ‘Information System’ and ‘Information Technology’ have become so interrelated
that they are often used in substitute to each other.

Information Technology also creates a serious dilemma for management today. IT
innovations have the potential for changing the competitive game for any organization. On
the other hand, the size of IT investments put increasing pressure on managers to assess its
business value. One key to this dilemma is to improve the ability to measure and track the
impact of IT on productivity. Alongside, the seemingly inexorable rise in IT investment in the
last 20 years, there have been considerable uncertainty and concern about the productivity
and efficiency impact of IT being experienced in work organization. However, in quest of
improving efficiency and effectiveness, the companies are making heavy investments in IT.
These enduring magnitudes of investment in IT have drawn attention of many researchers,
managers and policy makers to the impacts of IT on growth and productivity. The
expectation was that increased investment in IT would naturally lead to increase performance
of organization. But despite the massive investments in IT both in the developed and
developing economies, the impact of IT on productivity and business performance continued
to be questioned(Winter and Taylor, 1999).

The Information Technology is not new. The history of computers began about 2000 years
ago, following the birth of the abacus, a wooden rack holding two horizontal wires with
beads strung on them. When these beads were moved around, according to programming
rules memorized by the user and all regular arithmetic problems were done. Another
important invention around the same time was the Astrolabe, used for navigation. Blaise
Pascal is usually credited with building the first digital computer in 1624 which added
numbers entered with dials. In 1671, Gottfried Wilhelm Von Leibniz started assembling a
computer which was completed in 1694. It could add, and, after changing some gadget
around, multiply. Leinbniz invented a special stepped gear mechanism for introducing the
addend digit, and this still being used. Thomas of Colmar created the first successful
mechanical calculator that could add, subtract, multiply and divide. By 1890, a range of
improved desktop calculators were available (Shelly et. al, 2004).

Information Technology is the outgrowth of the microelectronics revolution and is one of the
advanced and fast growing technology of the world. The modern data processing business
dates from about 1963 when International Business Machine (IBM), already a leader in
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mainframe computer systems, introduced system/360, a family of machines that was broadly
compatible and which had the facility to use the same operating software. The computer
became more central to business operations with the evolution of the minicomputer in the
early 1970s. The microprocessor’s invention caused immediate and radical changes in the
appearance, capability, and availability of computer(Cane, 1992; Shelly et. al, 2004).

Sushil and Agrawal (2003) discuss that organizations are now composed of five major
components: IT, organizational structure & corporate culture, management & business
processes, organization’s strategy, individuals and roles. These components are in stable
condition, called equilibrium, as long as no significant changes occur in the environment or in
any of the components. However, as soon as a significant change occurs, the systems become
unstable and it is necessary to adjust some or all of the internal components since all are
inter-related. Unstable organizations may be unable to excel or even survive, therefore,
organizations need to respond by what it is called critical response activities, which deal not
only with long term strategies, but also with the basic daily business activities. Now IT has
become a major facilitator of business activities in the world today to make organizations
responsive and remain stable (Mandel et. al, 1994).

Various studies have been undertaken to observe the important role IT plays in business
organizations. For example in an early empirical study, Boddy and Buchanan and
Boddy(1983) Olalla and Fassas(2000) indicate some more reasons for IT introduction in
organizations, these are 1) cost savings and improving the accuracy of exchanging
information 2) avoiding human mistakes inherent when complex repetitive tasks are used 3)
saving money by reducing time and errors 4) integration of several functions 5) improving
organization’s efficiency and effectiveness by eliminating delay, administrative
intermediaries and redundant processing steps and by providing better access and
information.

Zee (2002) found in his research that the higher management performance in the organization
is achieved through business activities, grouped together in business process and through the
organization and allocation of resources to these business processes. He reports that IT is
playing an important role in all business processes now. The business performance is attained
through well-designed business activities that need to be changed as per requirement of
customer and market need. IT now is an important tool for organization change and
efficiency, for business process reengineering for effectively supporting all business
processes activities and employees. The ensuing discussion elaborates the IT role in
increasing business processes activities in detail.

The goal of every information systems, based in any organization is to improve performance
on the job and this performance efficiency is only achieved when IT is deployed properly.
The slow IT diffusion in developing countries could be attributed to poor infrastructure,
language barriers, sociopolitical, cultural and economic risks and conflicts (Chan 2000;
Odedra & Kluizer, 1998).

One reason for the failure of IT projects is absence detailed study of the ecology of
information within organizations (Turban, et al, 2006). Ecology is the study of the behavior
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of organisms in their ecological context and Recognition is their interactions with each other
and their surroundings. (Turban, et al, 2006). The purpose of ecology of information is
recognition the components of surroundings by the opportunities and avoid of its threats to
preservation the survival and development of ecology (Turban, et al, 2006).

The research was conducted in 2001 by the Institute of board meeting, 116 companies have
been questioned about the use of information technology that the following results were
obtained:

* 34% claimed they are very satisfied.

* 58% are somewhat satisfied.

* 8% are not satisfied of they have gained.

* 60% are unsuccessful in first year of utilization of IT projects in achieving their goals
(Turban, et al, 2006).

KPMG Company, Canada branch in 1999 has sent a questionnaire survey and analysis of the
reasons for the failure of IT projects to 1450 leading public and private companies in. The
purposes of this study are recognition and analyze and the reasons for the failure of correlate
projects to information systems that the following results were obtained:

*More than 61% of the projects have failed
* More than 75% of them are evaluated more deficient than initial designing and plans.
* More than 50% of them with a significant margin rejected the initial estimated budget

(Turban, et al, 2006).
The Economist in its 2002 report noted that:

Between one-fifth to one-fourth of ICT projects, has evaluated is completely failure.
Somewhere from one-third to three-fifths are defeated in some parts, and the remained
fraction is evaluated partially successful (Turban, et al, 2006). In this paper, identification and
prioritization of effective indicators on the implementation of IT projects in Iranian
organizations are accomplished. Software Projects management is the first layer of the
software engineering process. This type of management is not called a step or an activity,
because it supervises the other project activities in all phases of project development. Thus,
the layer name is the most appropriate name for the software projects management.
Implementation of IT projects, Requires strategic and reasoning theory and integrated and
constant planning and Comprehensive support structure.

2. Dematel Method

In the last of 1971, DEMATEL technique primarily for the study of global complex issues
and the use of comments and suggestions from experts and scholars in the fields of science,
politics, economics and ... Was used. (Asgharpour, MJ, 2006).

2.1 Advantages of DEMATEL

* This technique extracts influence relations and mutual impressibility of the elements of the
studied graph by utilizing the principles of graph theory.
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* Determined the intensity of these relations into numerical scores.

* Using feedback relationships is the advantages of this method over other methods of
decision making.

* [t means in the structure of these techniques. Each element can affect the level of all
elements, higher and lower levels and in front of each of them takes effect.

* The importance and weight of the model, not only by upstream or downstream factors
but also by all the elements of the model or in other words, whole of model are
determined. (Asgharpour, MJ, 2006).

In this paper, after studying the literature, the effective Indicators on implementation of IT
projects in various organizations are studied. As regards, the present paper is seeks to
identification and prioritization of effective indicators on the implementation of IT projects
in Iranian organizations, In the second step of obtaining expert panel (Initial Questionnaire),
effective Indicators on the implementation of IT projects in Iranian organizations from the
identified indicators in different organizations, Screened and identified, afterwards, study of
Identified indicators to prioritization mentioned indicators for the implementation of IT
projects in Iran are done.

3. Research Steps
3.1 First Step

After studying literature and interviews with experts using the Delphi method, 10 followed
indicators as effective indicators on implementation of IT projects in various organizations
were identified:

Table 1. Effective indicators in various organizations

1. Support and commitment of senior management

2. Systematic and integrated approach to the implementation of IT projects

3. Resistance to stuffs change

4. Allocation of financial resources

5. information infrastructure of Organization

6. Alignment of IT strategy with organization strategy

organizations

7. Encourage new ideas in order to support of implementation of project

8. Attention to information ecology

Effective indicators in various

9. Long-term plans of the organization

10.  Emphasize the interaction between members of the organization

3.2 Second Step

Screening identified indicators from the literature study using binomial test:
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In the hypothesis testing, the lack of effectiveness of indicator in decision-making, from 0 to 50
is considered and effectiveness of indicator in decision-making is from 50 to 100 (greater than
50). Thus, the comparison with 0.5ratio is donning, because the 5 option to 10 option ratio is
equivalent to 0.5. Therefore, whatever the ratio of 5/0 is larger, increases the number of people
who are believe in affectivity of indicators.

HO: (P<0/5)
H1: (P>0/5)
The result is an output (Table 2) that from right-side shows obtained indicators, the data of each

group, the ratio of observation, the test ratio and Sig. Since all of the variables sig are less
than 0.5, Assumption of equality of success ratio for these variables with 0.5 is rejected.

Table 2. The selected “’effective indicators’’ in various organizations

. Test | observated | The data of g
Sig . . Selected indicators
ratio ratio each group
0.021 | 0.50 0.10 10 Support and commitment of senior
management
0.002 | 0.50 0.00 10 Systerpatlc and 1n§egrated apprgach to the
implementation of IT projects
0.021 | 0.50 0.10 10 Allocation of financial resources
0.039 | 0.50 0.20 10 information infrastructure of organization
0.002 | 050 0.00 10 Ahgnmeqt ot.‘ IT strategy with
organizational strategy
0.021 | 0.50 0.10 10 Attention to information ecology
0.002 | 0.50 0.00 10 Long-term plans of the organization

3.3 Third Step

distributing the second questionnaire to determine the type and intensity of identified
indicators relation from the initial questionnaire.

The second questionnaire to determine the type and intensity of the relations between the
main indicators (screened indicators of initial questionnaire) renewed obtaining expert's opinion
to study the implementation of IT projects in Iranian organizations, Developed and distributed
that by Using Semi metric range also was determined the type and intensity correlation and
ultimately was led to the formation of system relation intensity matrix to determine relation
intensity of effective indicators by DEMATEL method. In second questionnaire to scrutiny
the relations of effective indicators on implementation of IT projects, to study the influence
intensity of indicators on each other in pairs (two by two), some questions are used.

3.4 Fourth Step: Using DEMATEL
DEMATEL method is used in the following steps:
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3.4.1 First Step: Identifying System Elements Using Expert Opinion (Delphi Method)

3.4.2 Second Step: Paired comparisons of elements with experts’ judgments. To
communication of elements with each other seven identified indicators from first index to
seventh index in DEMATEL method is a sequence from X1 to X7 are considered.

Figure 1. sequence of indicators in DEMATEL Method

3.4.3 Third Step: Accomplishment Group Decision-Making Rule to Consensus for the
Relation Between the Elements

CEFS

Figure 2. Diagraph of group decision-making to consensus for the relation between the
elements

3.4.4 Fourth Step: expert consensus to end relations intensity (zero to 100)

3.4.5 Fifth step: forming the matrix of system relations intensity
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3.4.6 Sixth step: forming the matrix of Relative intensity governing the direct relations
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3.4.7 Seventh step: forming the matrix of possible intensity of all direct and indirect relations.
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3.4.8 Eighth step: forming the matrix of Relative intensity of indirect relations
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Figure 3. Diagraph of indirect relationship with the relative intensity
3.4.9 Ninth step: Determination of the hierarchy of elements

Table 3. hierarchy of elements

Based on Based on
Sequence The Sequence The Sequence Sequence
of maximum of maximum of Based on of Based on
elements elements elements (R+)) elements (R-))
;i total row . total ;i .
location location location location
R) column (J)
X1 3/5116 X1 3/3170 X1 6/8286 X3 1/7672
X5 2/8805 X2 3/2441 X2 5/8087 X5 0/8169
X4 2/5646 X4 3/1757 X4 5/7403 X1 0/1946
X2 2/5633 X6 3/1474 X6 5/6233 X4 -0/6111
X6 2/4759 X7 2/9295 X7 5/0437 X6 -/6715
X3 2/4283 X5 2/0636 X5 4/9441 X2 -0/6808
X7 2/1142 X3 0/6611 X3 3/0894 X7 -0/8153

Based on this research, 7 indicators identified as key effective indicators on implementation
of information technology project in Iranian organizations, have identified; Then by
DEMATEL method effectiveness prioritization of each of these indicators have been
obtained.

4. Conclusions

After studying literature and Extraction effective factors on implementation of IT projects in
various organizations, Statistical analysis showed the 7 following indicators (Table 4), have
the most influential on the implementation of IT projects:

Table 4. The most Influential indicators

Support and commitment of senior management

Systematic and integrated approach to the implementation of IT projects

Allocation of financial resources

information infrastructure of organization
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Alignment of IT strategy with organizational strategy

Attention to information ecology

Long-term plans of the organization

In continue by DEMATEL group decision-making method, prioritization of 7 mentioned
factors in Table 5, after distribution of second questionnaire was done.

Table 5. Prioritization of effective Indicators

First Priority Allocation of financial resources
Second Priority Alignment of IT strategy with organizational strategy
Third Priority Support and commitment of senior management
Fourth Priority information infrastructure of organization
Fifth Priority Attention to information ecology
Sixth Priority Systematic and integrated approach to the implementation of IT projects
Seventh Priority . Long-term plans of the organization
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