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Abstract. Agility has an undeniable eﬀect on organization success in
the present changing markets, and information technology (IT) is a major facilitating factor in business activities of organizations nowadays,
as about more than a half of present organizations capitals is based on
IT. Therefore, assessment of the IT application level and organizational
agility, and study of the eﬀect of application of IT on organizational
agility will enable organizations to identify solutions to maximize their
investments and utilization of IT in order to achieve agility or improve
organizational agility and gain competitive advantages. According to
previous studies, no codiﬁed and well-known method has been presented
to determine the eﬀect of IT on organizational agility. For instance, an
organization may be able to adapt to changes of business environment
using IT, but may lack agility due to enormous costs it bears. Hence,
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application of IT brings about agility to an organization where it not
only is eﬀective for keeping up with changes [14], but also is cost eﬀective to have a greater share of the market. The present study was aimed
to evaluate the eﬀect of application of IT on organizational agility. To
this end, components and indexes were ﬁrst identiﬁed to measure application of IT application and organizational agility levels through desk
studies and using expert opinions. Next, two questionnaires were prepared whose validity was conﬁrmed by the experts and whose reliability
was conﬁrmed by calculating the Cronbach’s alpha. Since the organization under study was the Informatics Services Corporation (ISC), a
50-member statistical sample was selected from a statistical population
of about 70 members, the questionnaires were distributed among the
participants, and 41 of them were used ﬁnally. The level of application
of IT to ISC was “tested” and its agility was calculated to be agile using fuzzy logics. Secondary fuzzy hypotheses were formulated using the
obtained levels and the hypotheses were examined through the fuzzy
hypothesis test and fuzzy deduction test. The primary and secondary
hypotheses were studied and proved in the next step. Finally, the eﬀect
of application of IT on organizational agility of ISC was assessed to be
high.
Keywords: Information technology, agility, formulating alternative fuzzy
hypotheses, fuzzy deduction.

1.

Introduction

Technological and professional changes threaten organizations’ survival.
Few organizations can change their internal forces and control the effective external ones. Adaption to unpredictable changes has led to the
evolution of one of the demonstrations of contemporary business strategies known as agility. Agility has evolved rapidly into a key to motivate
business in organizations and a vital factor for organization’s ability to
grow and survive in the insecure and turbulent environment of today’s
markets [14].
In any event, the conditions and environments expecting modern
organizations have changed. Organizations environment has changed
from an enclosed and static environment to an open and ever-changing
one. Organizations must equip themselves with IT in such conditions so
as to be ﬂexible and instantly response to environmental changes because
IT is a necessity in organizational development and gaining competitive
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advantages in the age of information. Many changes and reforms have
been made by IT (as the means and platform of development) to organizations which have led to an increase in accuracy, speed, and quality
of services and products and a decrease in costs.
Hence, a primary step toward achievement of agility is moving customers from costly service access channels (such as local oﬃces or postal
forms) to low cost channels (such as the Internet or telephone systems). However, application of IT to an organization goes beyond supply
of online services, because IT redeﬁnes business methods employed in
organizations. By replacing tiresome paper works with electronic communications organizations have changed the business trends in organizations and have integrated diﬀerent organizational divisions. Therefore,
application of IT as the cause of change and evolution is one of the bases
of agility. The improvement of business operations is the result of application of IT to agility. IT is the factor that provides for and facilitates
agility [13].
Therefore, this research was necessary due to the following reasons:
 The pressure and intensiﬁed competition in service provision and the
need for organizational agility;
 Managers’ need for a simple, applicable, and accurate methodology
to measure application of IT and organizational agility levels as well
as also the eﬀect of IT on organizational agility which ﬁnally leads to
the improvement and enhancement of IT and organizational agility in
organization;
 The weakness of non-fuzzy traditional methods in evaluating the eﬀect
of application of IT on organizational agility;
 Presenting an applicable fuzzy method to formulate secondary fuzzy
hypotheses and studying the research hypotheses using the fuzzy method.

2.

Literature Review

Technology is a set of processes, methods, techniques, tools, equipment,
mechanical devices, and skills through which a good is produced or a
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service is provided. Science analyzes the natural and physical behavior
and seeks to discover phenomena through studying the nature. However, technology governs goods and services required by human through
employing ideas and scientiﬁc achievements. Information is the data organized so as to be understandable and valuable for the receptor. Data
types are usually processed into information using applications [2]. IT
is a collection of hardware, software, man ware, and NetWare making
the dynamic information process possible. In other words, the dynamic
communication of information between human beings and the eﬀective
and applicable information exchange is possible through functionality
and eﬀectiveness of technology. In the instrumental approach, anything
that leads to the collection, circulation, process, and exchange of information and message regardless of temporal and spatial limitations is
called IT [5].
Information Technology is a strategy, thought, and instrument for
human that is accompanied by innovation. By recognizing the opportunities and possibilities created by IT, it has been simulated as a strategy
rather than a formula or applied prescription. Accordingly, IT is a new
guideline for a diﬀerent access to what is deﬁned by organizations. Some
consider IT to be a thought or idea for optimized and eﬀective accomplishment of tasks. They consider it to be a thought that optimally combines software and hardware to establish and develop communications
and optimally attain goals.
Tools employed in IT include computer programs, databases, applications, communication networks, method analysis and design, programming languages, and knowledge bases. IT is used to solve a wide
range of problems through designing and using computers and communications [6]. The word “agile” is deﬁned as “nimble, graceful; quick, fast;
lively; able to move quickly and easily; and able to think quickly and in
an intelligent way” in the dictionary [14]. Nowadays each organization
must be able to produce diﬀerent products with short lifetime, redesign
products, change production methods, and able to react eﬀectively towards changes in order to be known as agile organization. Agility is the
outcome of a comprehensive knowledge of changes (recognition of opportunities and challenges) in the internal and external environments [15].
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Despite the presence of the ability to respond to changes in a timely
and ﬂexible manner by the organization [12]. According to Shariﬁ &
Zhang, agility is the ability of any organization to sense, perceive, and
predict existing changes in the workplace. It includes the following four
qualities:
1. Speed: the ability to perform activities in the shortest possible time.
2. Competence: the ability to attain organization goals.
3. Response: the ability to distinguish changes, react rapidly, and beneﬁting from changes.
4. Flexibility: the ability to conduct diﬀerent processes, and attain different goals using the same facilities [16].
Evidently, many deﬁnitions of agility have been presented, but none
of them is in contrast with another or contradicts the others. These
deﬁnitions generally reﬂect the idea of speed and change in business
environment.
Since human has started thinking, he has always tongued words and
expressions like cold, warm, weak, strong, short, long, old, young, good,
and bad, which lacked clear deﬁnitions. It is obvious that no distinct definitions can be assigned to adverbs such as rarely, somehow, often, and
usually, and adjectives such as beautiful, intelligent, and happy. However, in many sciences such as mathematics and reasoning it is assumed
that borders and limits are deﬁned precisely and thus a speciﬁc subject is
either included in or excluded from the scopes. Examples include words
such as all or no, perishable or imperishable, alive or dead, male or female, white or black [1]. Unlike certain sets, entities are not divided into
member or nonmember groups in fuzzy sets while their membership level
varies between 0 and 1 according to our deﬁnition of the entities. Understanding fuzzy sets is the ﬁrst step to introduce fuzzy mathematics,
which contrasts classic mathematics. Classic mathematics (certain and
frank mathematics) is based on Aristotelian logics where diﬀerent phenomena have only two sides: they are either 0 (rare) or 1 (true). On the
other hand, there is no middle mode in Aristotelian logics. Fuzzy reasoning is based on Approximate Reasoning where logics are compatible
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The statistical population for this study was the Informatics Services
Corporation (ISC). It included the chief managers, counselors, experts
with at least an Associate Degree in computer science, chief experts
and headquarters employees (with a diploma in computer sciences or
information technology management and at least 3 years of service at
ISC). The stratiﬁed random sampling method was applied. A group of
about 50 members were selected from a population of about 70 members with the described characteristics. The questionnaires were distributed among them and 45 were returned. 41 questionnaires were useful in the end.

4.

Findings

First, application of IT in the organization was measured using the
fuzzy method. The levels of each agility quality and the organizational
agility level were calculated next. Following calculations, secondary hypotheses were formulated and analyzed using the fuzzy reasoning using
Mamdani’s fuzzy deduction method and the fuzzy hypothesis test. The
secondary hypotheses were analyzed and on their basis the research hypotheses were formulated.
In order to measure the IT application level in the organization using
the fuzzy method, the following four components were considered based
on expert opinions: computer, internet, intranet, and user satisfaction.
If NJ stands for weight and rij stands for the value of each index, the
score of each IT unit from the IT application test is obtained as follows:
Score(unit) =

n


rij ∗ nj/



nj

i=1

i = 1, 2, 3, m
Where, j is the number of indexes and i is the number of options. The
maximum score was determined to be 100 while the minimum score
was 0. A semi-metric ten-point distance scale was applied to show these
numbers. Quality indexes (weights) of the quantitative values are deﬁned
as follows:
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According to the above tables, as the rule value increases for each quality (and are equal in relatively high, high, and very high values) and
fuzzy hypotheses are prioritized based on their values, on average it is
concluded that:
Secondary Hypothesis 6: If IT application level is tested at ISC, and
the speed quality among the agility qualities is medium, then the eﬀect
of IT application on the speed quality is high at ISC.
Secondary Hypothesis 13: If IT application level is tested at ISC,
and the competence quality among the agility qualities is medium, then
the eﬀect of IT application on the competence quality is high at ISC.
Secondary Hypothesis 20: If IT application level is tested at ISC,
and the responsiveness quality among the agility qualities is high, then
the eﬀect of IT application on the responsiveness quality is high at ISC.
Secondary Hypothesis 27: If IT application level is tested at ISC,
and the ﬂexibility quality among the agility qualities is medium, then
the eﬀect of IT application on the responsiveness quality is high at ISC.
Secondary Hypothesis 34: If IT application level is tested at ISC,
and the agility level is agile, then the eﬀect of IT application on agility
is high at ISC.
According to the approved secondary fuzzy hypotheses, it can be
concluded that the primary and secondary hypotheses of the research
(Application of IT at ISC has led to an increase in organizational agility)
are approved and the level of IT application eﬀect on the agility qualities
and organizational agility are assessed as follows:
 The eﬀect of IT application at ISC on the speed quality is high.
 The eﬀect of IT application at ISC on the competence quality is high.
 The eﬀect of IT application at ISC on the responsiveness quality is
high.
 The eﬀect of IT application at ISC on the responsiveness quality is
high.
 The eﬀect of IT application on the organizational agility is high at
ISC.
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Conclusion

In general, it can be said that application of IT was ”tested” at ISC,
and the organizational agility was evaluated to be ”agile”. It is worth
mentioning that the eﬀect of IT application on organizational agility
was evaluated ”high” while the IT application level was also high regarding all four qualities of speed, competence, response, and ﬂexibility.
According to the results, this eﬀect was high on competence, speed,
and responsiveness. Finally, it had the least eﬀect on ﬂexibility. Therefore, the intensity of the IT application eﬀect is lowered on competence,
speed, response, and ﬂexibility qualities of agility in this organization.
The research suggestions are presented as follows:
1. As the IT application eﬀect is evaluated to be high and positive on the
organizational agility at ISC, the managers are advised to improve IT indexes (such as the shared data, use of information management system,
necessary IT trainings, shared printers and hardware used in the network, mechanized services and systems in the corporation for increasing
the speed and ﬂexibility qualities, the eﬀectiveness and eﬃciency of the
internal portal, increasing or omitting internet access limitations for the
employees, broad band internet for the experts for staying up-to-date
and innovation in the network, increasing virtual private networks in
customer relationship, and improving the band width and the required
quality) to increase organizational agility and to enhance the agility level
which is now at the agile level.
2. As the IT application eﬀect is evaluated high on the speed quality at
ISC, it is suggested that ISC managers pay attention to the improvement
of speed quality (which is now at the medium level) using the IT tools.
They are also recommended to enhance the speed indexes in personnel
training, process eﬀectiveness and eﬃciency, the activity speed among
units, speed in problem solution, and speed in process changes.
3. As the IT application eﬀect is evaluated high on the competence quality at ISC, it is suggested that ISC managers increase the competence
quality level (which is now at a medium level) using IT tools. They are
also recommended to improve the service quality improvement indexes,
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increase the error tolerance, decrease the costs, and break the limitations
and barriers to create an organization where cooperation is possible and
observable at any point.
4. As the IT application eﬀect is evaluated high on the responsiveness
quality at ISC, it is suggested that ISC managers increase the responsiveness quality level (which is now at a high level) using IT tools. They
are recommended to improve the medium decrease indexes of the response time to customer problems, and increase the response to market
opportunities and threats.
5. As the IT application eﬀect on the ﬂexibility quality is assessed to be
high at ISC, it is suggested that ISC managers increase the ﬂexibility
quality level (which is now at a medium level) using IT tools. They
are recommended to increase the ﬂexibility indexes of ﬂexible employees towards the competitors, and the possibility of commercial strategy
changes due to changes in the commercial environment.
6. As The IT level is evaluated tested at ISC, it is suggested that ISC
managers strengthen and enhance the following qualities in the organization to improve to the optimization level: the applied band width,
internet access limitation, virtual private networks, in organization communications, intranet eﬀectiveness and eﬃciency, database application,
the shared data, the information management system level, computer
and network server capacities and capabilities, mechanized systems in
the organization network, administration automation, and the required
IT trainings.
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