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Abstract: Information management is considered as one of the most
important factors of congtruction projects success. Nowadays, management of
information is a challenge issue and needs high skills, experiences and
sufficient tools. Information technology is a tool used to manage and monitor
knowledge and information. This paper examines the usage and effectiveness
of information technology management within construction organizations in
Gaza. In addition, it describes the effective way of sharing informetion,
coordinating tasks, flow of information between project participants.
Moreover, it identifies the areas required to support information technology.
Quedtionnaire survey was presented for respondents of construction
organizations to identify the range of usage and effectiveness of technologies
and techniques for knowledge management in construction organizations.
Interviews were conducted also to support and discuss the reached results. The
results indicates that mobile, electronic reports, scheduling programs, face to
face meeting, team work, graphic programs, phone, fax, micro computer and
bulletin boards are among the top ten most important used and effective IT
means for knowledge management. It is hoped that managers recognize the
benefits of IT and implement changes according to the specific organizational
requirements. Such implementation must be accompanied by sufficient
training and education for staff to ensuethat 1T isbeing used effectively.

K eywor ds: IT, Construction, Management, Effectiveness
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1.INTRODUCTION
Information technology technique is very important in the entire world. IT
opens new visions in the businesses and industries of the world. The
construction industry is considered as one of the industriesusing IT technique.
For many years, many processes, functions, operation were done difficulty
because of absence of IT field. In addition, most of the work was done
manually which lead to more cost, time and error. Further more, IT age in the
construction industry leads to many changes, innovations and developing in
many aspects as an information communication and sharing.
Many construction organizations employ IT in one form or another to manage
their knowledge. It is primarily used to store and transfer explicit forms of
knowledge. However, IT is not just about computers. Tools such as video-
conferencing may also be useful for the transmission of tacit knowledge asit s,
in crude terms, a form of socialization [1]. The exchange of information in
computerized environments now covers new research areas in information
modeling, such as computer-based documentation, the construction of
information models, the development of product models and computer
integration of design and construction knowledge [2].
Task of managing all the information needed to design and construct any major
facility is a rea chalenge, and many persons believe that more efficient
information management is a primary mechanism for the construction industry
to increase its productivity [3]. Thus a large part of the documents handled in
today’s business world are stored in individual computer filesand are treated as
units by the operating and email systems [3]. Technology will continue to be
invented to assist humans a work and, even more apparent now, in their daily
lives. The fundamental benefits to be derived are in speed, precision,
convenience, innovation, effective communication, easy coordination and flow
of information between project participants [4].
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There is little IT research in the construction industry in Palestine. Therefore,
the objectives of this paper are to examinant the usage and effectiveness of
information technology management within construction organizationsin Gaza,
to describe the effective way of sharing information, coordinating tasks, flow of
information between project participants, to identify the area required to
support of information technology.

2.INFORMATION MANAGEMENT IN CONSTRUCTION INDUSTRIES

The construction industry has a reputation for low productivity, waste, low use
of new technologies, and poor quadlity. It is estimated that up to 30% of
construction is rework, and recognized that site teams spend too much time and
effort making designs work in practice [5]. The task of managing all the
information needed to design and construct any mgjor facility isareal challenge
and problem, and many believe that more efficient information management is
a primary mechanism for the construction industry to increase its productivity.
The rapid advances of web-based project management and collaboration
technology offer new opportunities to improve existing construction project
communication and enhance the collaboration [6].

It was estimated that nearly 45% of al quality problems occurring on
construction sites are due to inadequate project information management [5].
For example, it was remarked that during the construction process,
subcontractors face anumber of problems, one of which isinterpreting intricate
design details, they sometimes spend too much time and effort trying to
understand the design intent and may need help from the site team [5]. The site
management team may, in turn, need to contact the designer to clarify these
details and how they can be implemented [5]. This may require additional
drawings to be produced. IT facilitates the flow of information and knowledge
management related to Constructability between design and construction teams
during the construction stage [5].

It was studied the use of IT for knowledge management. It was found that many
organizations employ IT in one form or another to manage their knowledge. It
is primarily used to store and transfer explicit forms of knowledge. However,
IT is not just about computers. Tools such as video conferencing may aso be
useful for the transmission of tacit knowledge as it is, in crude terms, aform of
socialization [1].
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New technologies such as mobile devices, wireless networks and other
technologies are available and support nearly unlimited accessibility to digita
information [7]. In common language the word document usually means an
information carrier (usually on paper) containing written or drawn information
for a particular purpose [3]. On standards and standardization, It was remarked
that it is reasonable to assume that in the knowledge age, standards will play an
even greater role as the cultures of business, technology and knowledge will
demand more standards. After al, IT is intended to be a means to better and
more efficient information management and exchange [4].

The chief executive officer (CEO) in an organization plays asignificant rolein
managing IT-enabled change. Essentially, the CEO has to maintain a balance
between top-down control and bottom-up empowerment in order to manage IT
investment effectively [4]. It is investigated that the main related innovations
due to using IT in the construction industry as complementary workplace
communication, new products and services, constitute asignificant skill-biased
technical change affecting labor demand [8].

IT is very important for communication. Communication is a personal,
intentiona, transactional, symbolic process for the purpose of exchanging
ideas, feelings, etc. Information technology should naturaly provide the
necessary services for a successful communication and coordination between
project participants. In technical terms it is focused on data transfer, its
possibilities and implications for true communication purposes [9]. Therefore,
extensive coordination, communication and data exchange processes are
performed during the planning, construction, and operation phases of a built
artifact among the different actorsinvolved in one specific project [7].

The history of Internet-mediated communication of architectural information is
rich in magnitude and diversity. For example, in 1993 Jerzy Wojtowicz
addressed this challenge, and opportunity, by the use of File Transfer Protocol
in order to move files between design partners[10]. Theinternal exploitation of
IT within the contractor is more advanced than between the separate legal
entities of contractor and supplier. Hard copy transfer dominates information
transmission with few companies experimenting with technologies such as
Electronic Data Interchange (EDI) [11].

Historically construction IT emerged form "computing in civil engineering" but
since every civil engineering discipline started to use computers [12]. There are
many benefits and relations of using IT in the construction industry such as:
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greater use of IT correlates with better project performance, owners and
contractors realize meaningful benefits: There is a pronounced IT learning
curve, but the benefits outweigh the risks, IT affects schedule compression
beneficially, and overall project cost savings and construction cost savings of 4
% accrue dueto increased use of IT [13].

Construction organizations are developing methodologies of integrating
information technology in the work environment of their operations. All
construction process improvement strategy is based on integration of effective
project planning, monitoring and control techniques provided by an enterprise
level of integration of all organizational parameters, functions, members and
incorporated technologies [2]. For example, Electronic document management
(EDM) technology has the potentia to enhance the information management in
construction projects considerably, without radical changes to current practice
[3]. In addition, the construction sectors are aware of the potentias arising from
the usage of mobile technology in construction industry for streamlining their
business processes effectively and efficiency [7].

It is noticed that information technology management leads to increasing of
productivity in the construction industries. Genera administration, design,
project management, site management were enhanced by using of IT. In
addition, there were more advantages as quick working, good quality of work
and fast access of information [4]. Planning and scheduling techniques, have
proven to be more beneficial than traditiona tools and are increasingly being
employed on complex projects. Some programs can effectively visualise and
analyse problems regarding sequential, spatial, process conflicts and tempora
aspects of construction schedules, prior to actual construction operations on
site[14].

The use of IT as a strategic tool has been used for nationa construction
industry, professional institution, construction enterprise, construction project
and construction product [11]. The last decade witnessed a phenomena growth
in the use of computer technology at all levels of the architectural profession
strategies. More architects are being convinced with the technology and its
enhancements to their architectural work. They are starting to accept, plan and
budget for the use of Information Technology (IT) as an integra part of their
practices. Indications show that the technology is no more considered an
excessive expensive luxury tool, but rather a necessity that offices are starting
to invest in both human resources and in financial terms [15].
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The role of information technology (IT) in knowledge management (KM) isan
essential consideration for any company wishing to exploit emerging
technologies to manage their knowledge assets. Construction is known for its
conservative attitude towards adopting new technologies. Today, many
contractors have Enterprise Web Sites or use Project Specific Web Sites
(PSWS) to share information with other partners, customers and suppliers[16].
The World Wide Web provides the opportunity asatool required for aradically
changed and much more efficient communication process in the construction
industry [17]. However, There are many additional tools can be used asthe area
for IT in the construction industries as telephone, mobile, fax, internet,
databases, video conferencing, and special programs[1].

3.METHODOLOGY

The research discusses the usage and effectiveness of information technol ogy
management within construction organizationsin Gaza. A questionnaire survey
was conducted and used in order to identify the most techniques and
technologies which are value in usage and effectiveness for information
management within the construction industry. The questionnaires considered
random sample from the respondents of experienced contractors. They were
office managers, project managers and site engineers; they have a practica
experience in construction industries field. Their sufficient experiences were a
suitable indication of examination the usage and effectiveness of IT in
construction projects as they know the importance of IT in their works by
experience. Forty questionnaires were distributed but thirty of them (75 %)
were received. The respondents were asked to express their opinion about the
degree of usage and effectiveness of each one of the 31 technological factors of
information management within construction organizations in Gaza.

The factors which are considered in the questionnaire are identified from
previous studies [1, 2, 7, 14, 15, 18] and other factors are added as
recommended by local experts.

There are many methods can be used for anaysis of results. However, the mean

score is determined for each technology and technique according to their usage
in construction organizations and how effective they are in managing
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knowledge. The mean values for the usage of the technologies and techniques
were cd culated on the following scale 5=Always, 4=V ery often, 3=Sometimes,
2=rarely and 1=Never. Similarly, the mean vdues for the perceived
effectiveness of the technologies and techniques were calculated on the
following scale 5=highly effective, 4=Effective, 3=of some effect, 2=of little
effect and 1=of no effect (Egbu and Botterill, 2002). The equation used to
calculate the mean value as following:

5
é. W i X i

Mean value = =L

o

a X,

i=1

I = response category mean value with scale as shown above
W, = the weight assigned to the ith response respectively

Xi = frequency of the ith response given as percentage of the total responses for
each factor

Where:

In addition, to indicate the agreement between the usage and effectiveness of
technologies and techniques for information management in construction
organizations, correlation coefficients are calculated for the ranking using the
following equation [19]:

6 d?
Where: re=1- N(N7-1)

rs= Spearman’s rank correlation coefficient

d = the difference in ranking between the usage and effectiveness of factors

N = the number of variables (factors), equals to 31 factors as technologies and
techniques

4. RESULTSAND DISCUSSION
The results of the study provide an indication of the typical tools and

technologies employed by construction organizations to manage knowledge.
Tables 1 and 2 present the mean score and rank for each technology and
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technique according to their usage in construction organizations and how
effective they are in managing knowledge.

Table (1): Usage of technologies and techniques for K nowledge
management in constr uction organizations

Usage
Technologies and Techniques
M ean value Rank
Mobile 47 1
Electronic reports 4.6 2
Scheduling programs 43 3
Face to face meeting 41 4
Graphics programs 39 5
Teamwork 39 5
Technologies and Techniques Usage
M ean value M ean value
Wiry Telephone 38 7
Fax 38 7
Micro computer 38 7
Bulletin boards 38 7
Email 3.7 11
Brainstorming 36 12
Design programs 35 13
CD writer 32 14
Internet 32 14
Accounting programs 32 14
Planning programs 32 14
Maiwi rsrte egingpeter 328 23
Scettimgy programs 29 29
Qe fiosy engsams 29 29
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Database 26 24
Mini computer 25 25
Formal education 25 25
Monitory systems 25 25
Formal training 23 28
Decision making system 23 28
Risk anadysis programs 19 30
Video-conferencing 18 31

Table (2): Effectiveness of technologies and techniques for Knowledge
management in construction organizations

Effectiveness
Technologiesand Techniques
Mean value Rank
Mobile 4.7 1
Effectiveness
Technologiesand Techniques
Mean value Rank
Electronic reports 4.4 2
Scheduling programs 4.1 3
Face to face meeting 41 3
Teamwork 4.1 3
Graphics programs 39 6
Micro computer 39 6
Brainstorming 38 8
Wiry Telephone 3.7 9
Fax 3.7 9
Bulletin boards 3.7 9
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Email 35 12
Design programs 35 12
CD writer 33 14
Accounting programs 33 14
Panning programs 3.3 14
Internet 31 17
Costing programs 31 17
No wiry telephone 28 19
Mainframe computer 28 19
Quality systems 28 19
Cash flow programs 28 19
Database 2.7 23
Mini computer 2.7 23
Monitory systems 2.7 23
Scanner 26 26
Formal education 25 27
Decision making system 24 28
Formal training 23 29
Risk analysis programs 23 29
Video-conferencing 21 31

In addition, the Spearman’s correlation coefficient of the ranking of usage and
effectiveness of technologies and techniques for information management in
construction organizationsis determined as 0.981 [19].

If the strength is strong, then correlation will be close to 1. If the strength is
weak, then correlation will be close to 0. If the strength is moderate, then
correlation will be close to 0.5. It is noticed that the value of Spearman’s
correlation coefficient of the ranking of usage and effectiveness of technologies
and techniques is high as the values was equal 0.981. Therefore, there is strong

130



Examination of Usage and Effectiveness of I nfor mation

agreement between the ranking of all the factors according to their usage and
effectiveness. Table 3 shows the value of Spearman’s correlation coefficient.

Table (3): Spearman’s correlation coefficient of the ranking of usage and
effectiveness of technologies and techniques for K nowledge management in
construction organizations

Technologiesand Usage Effectiveness | p
Techniques Rank Rank

Wiry Telephone 7 9 -2 4
No wiry telephone 18 19 -1 1
Mobile 1 1 0 0
Fax 7 9 -2 4
Mainframe computer 21 19 2 4
Mini computer 25 23 2 4
Micro computer 7 6 1 1
CD writer 14 14 0 0
Scanner 22 26 -4 16
Internet 14 17 -3 9
Email 11 12 -1 1
Database 24 23 1 1
Design programs 13 12 1 1
Accounting programs 14 14 0 0
Costing programs 19 17 2 4
Cash flow programs 19 19 0 0
Risk analysis programs 30 29 1 1
Graphics programs 5 6 -1 1
Scheduling programs 3 3 0 0
Panning programs 14 14 0 0
Electronic reports 2 2 0 0

Technologiesand Usage Effectiveness d d?
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Techniques Rank Rank
Bulletin boards 7 9 -2 4
Face to face meeting 4 3 1 1
Brainstorming 12 8 4 16
Teamwork 5 3 2 4
Formal education 25 27 -2 4
Formal training 28 29 -1 1
Monitory systems 25 23 2 4
Ey‘i;ﬁ'no” making 28 28 0 0
Quality systems 22 19 3 9
Video-conferencing 31 31 0 0
Sumd® | 95
rs 0.981

The mobile has been ranked in the first position with amean value equal 4.7 for
both usage and effectiveness for information management in the construction
industry. This can be explained and argued the mgjority of respondents noted
that the mobile device is the most technologica mean used in their job for
information management. They stated the mobile has many advantages asit is
easy to be used for most people, it is avallable in markets, its cost is low
compared with other techniques, it facilitates the communication and save the
time of work as possible, it is proper to the culture of Palestinian people and the
mobile technology does not need training courses or education as some
techniques need. In addition the mobile can be used everywhere, every when
for information sharing, storage and management.

This evidence can be supported and emphasizes by Egbu and Botterill [1] when
they said that the mobile is a simple and familiar tool for communication and
sharing knowledge. In addition, it is the most effective tool for IT. On the other
side, mobile devices not only provide users with the computing support needed
but aso with newly developed input and output technologies supporting
alternative ways of interaction when using the computing device on the
construction site [7].
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Electronic reports technique has been ranked in the second position with a
mean vaue equal 4.6 for usage and 4.4 for effectiveness. It is noticed that there
is no high different between the values of mean for usage and effectiveness.
From interviews it is understood that many construction organization used this
technique because it is familiar tool for al participants, it can be used strongly
for decison making process and innovation of the organization. One of
interviewee noted that the electronic reports technique can play an important
role in communication between employees of construction organizations. In
addition, the electronic reports have an effective impact on the formulation,
implementation and evaluation of organization strategy. The report technique
has the third rank for usage and effectiveness of IT in the study of [1]. This
emphasis the evidences of interviewed and the importance of reports for
information management technology.

Scheduling programs has been ranked in the third position with a mean vaue
equal 4.3 for usage and 4.1 for effectiveness. In addition, it is noticed that the
mean value of usage is higher than of effectiveness but with a little degree.
This high vaue of usage and effectiveness mean can be supported by the
interviewee people who noted that scheduling programs have a high usage and
effectiveness on the process of work in the construction site in Palestine.
Scheduling programs have rank and mean score |less than mobile and electronic
reports because these types of programs as Ms Project need some of training,
education, skills, high sense and expert of managing, controlling and dealing.
However, scheduling program is one of the top five ranked factors as
computerized scheduling systems maintain detailed project schedule data and
generate the required schedules and reports.

Face to face meeting has been ranked in the fourth position for usage and has
been ranked in the third position for effectiveness with a mean value equal 4.1
for both. Generdly, this technique is important for information management
within construction firms as it is needed to meet others face to face either in the
office or in the site to get and give needed information during project stages.
However, it isnoticed that it has lower ranks than mobile, report and scheduling
programs. One respondent argued that because this tool need more time, effort
and cost. Egbu and Botterill [1] obtained face to face meeting as the fourth rank
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also. They said that face to face meetings are preferable to a more forma
investment in sophisticated IT packages. So, this tool is incremental in
implementation of IT.

Teamwork technique has been ranked in the 5" dposition with a mean value
equal 3.9 for usage and has been ranked in the 3" position with a mean score
equal 4.1 for effectiveness. It is noticed from these values that this tool has
higher rank in effectiveness than in usage. This can be explained as the nature
of Pdestinian culture does not prefer the teamwork, but Paestinian people
believe that this tool has an important and effective role in management of
information. Egbu and Botterill [1] obtained a teamwork technique as the
thirteenth rank with low usage mean equa 2.5 and low effectiveness mean
equal 2.9.

Graphic programs technique has been ranked in the fifth position for usage and
has been ranked in the sixth position for effectiveness with a mean value equal
3.9 for both. It is noticed that the rank of usage is higher than effectiveness but
they have the same mean value. Therefore, it is known that graphic programs
are used frequently in offices or sites as for shop drawings, but these programs
used in design firms more than constructor firms.

5. CONCLUSIONS
The following table is summary for the top five significant used and effective

technologies and techniques for Knowledge management in construction
organizations.

Table (4): Thetop five significant used and effective technologies and
techniques for K nowledge management in construction organizations

Technologies and Usage
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Mean
Rank ) Effectiveness
value Technologies
: and
Mobil . 1 ) Mean
obile a1 Techniques | g e | RENK
Electronic reports 4.6 2
Scheduling programs 4.3 3 Mobile 4.7 1
Face to face meeting 41 4 | Electronic 44 5
: reports '
Graphics programs 3.9 5 Scheduling ) 5
programs '
Teamwork 3.9 5 Face to face i1 3
meeting '
According to ranking of al technologies | T€amwork 4.1 3

and techniques, it is obtained that mobile,

reports, scheduling programs, face to face meeting, team work and graphic
programs are among the top five significant used and effective technologies and
techniques for knowledge management in construction organizations.

The mobile was the most important technical factor for usage and effectiveness
for information management in the construction industry asit is easy to be used
for most people, it is available in markets, its cost is low compared with other
techniques, it facilitates the communication and save the time of work as
possible, it is proper to the culture of people and the mobile technology does
not need training courses or education as some techniques need.

There are some factors have more importance than the other does. So, the
installation of IT must be complemented by a willingness to share information
and knowledge. Therefore, in some construction firms, there is some reluctant
among older employees to use IT, or use it effectively, generating doubt about
the success of IT in this organizations.

Internet and Emails have a moderate ranks for usage and effectiveness because
these factors are not familiar to be used for contractor to manage information
within the office or the site. He depends more up on the mobile and reports.
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Video-conferencing has the lowest rank because it is not practical, needs high
cost, requires more time, it is not easily available, it has some problemsand it is
not familiar for communication between participants.

The Spearman’s correlation coefficient of the ranking of techniques and
technologies factors is equa 0.981. The high value of rank correlation
coefficients indicates strong agreement between ranking of usage and ranking
of effectiveness of factors.

Itis preferred to develop and improve the manageria skillsto use the technique
and technology in the construction industries. In addition, it is recommended
that managers recognize the benefits of IT and implement changes according to
the specific organizational requirements. Such implementation must be
accompanied by sufficient training and education for staff to ensue that IT is
being used effectively.

The construction organizations must have a clear mission and vision to
formulate, implement and evaluate the needed strategy of using IT for
knowledge management. It is needed to understand IT in the context of the
corporate strategy and organizational culture so that IT usage can be tailored to
the needs of the business. The environment of construction organizations
should be proper to implement technology systems for information
management. It is necessary to have the needed resources for empowerment of
technology within the works. It is recommended to simulate other developing
organizations which use IT in their jobs, also it is important to know the
weaknessesin knowledge management in order to solve and overcome by using
new techniques and technologies.
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