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Abstract: The construction industry has been treated by 

fragmentation, lack of integration and complexities in processes 

and activities which could ultimately bring a negative impact to 

the construction project success. Therefore, collaboration is very 

important with the purpose to improve the productivity and 

effectiveness of construction management and to ensure the 

efficient utilization of resources. Cloud computing is the latest 

technology which has acted as a platform to support access to 

applications, information and services by using only an internet 

connection. However, it is doubt that the construction 

stakeholders are aware and use the cloud computing. Thus, the 

purpose of this research is to determine the awareness of cloud 

computing and identify the reasons of engagement with cloud 

computing in Malaysia construction industry. This research was 

focused on the main contractors within Johore Bahru only. In 

this research, the research method used quantitative approach 

and descriptive analysis includes frequency analysis and mean 

score to interpret the data. From the finding of the research, the 

Malaysian construction professions have the awareness on cloud 

computing. However, their level of knowledge is at low level. The 

concept of cloud computing is still new and it is still in the infant 

stage of its development in Malaysia construction industry. 

 

Index Terms: Construction Industry, Awareness, 

Construction Collaboration Tools, Cloud Computing 

I. INTRODUCTION 

  Integration, collaboration, and communication within a 

multidisciplinary team of project stakeholders are the key to 

achieve the goals of a construction project. Therefore, these 

indicators serve to improve the productivity and effectiveness 

of construction management and to guarantee the efficient 

utilization of resources.  

Construction is an informative-intensive industry since 

information delivery is the key to guarantee the success of 

construction projects in achieving their specific objectives 

[2]. However, the use of traditional paper document delivery 

systems can obstruct the way information is communicated 
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and exchanged between various stakeholders involved in the 

entire building lifecycle [11]. Besides, these problems cause 

friction, financial expense and delay. 

In order to overcome problems in construction 

management, modern project management approaches and 

tools have been invented. The technological advancement is 

seeking for the improvement to reduce the project duration 

and costs along with the better productivity, efficiency and 

effectiveness in the entire building lifecycle [15]. Cloud 

computing is the latest technology as the next revolution that 

will influence how efficiently and effectively the internet and 

information systems could operate and be used worldwide. In 

the construction industry, cloud computing is also an 

emerging technology that promotes a collaborative process. 

II. LITERATURE REVIEW 

Cloud Computing is the latest technology which has been 

established by the IT industry [5]. Basically, it can be defined as a 

timely, cost effective and energy-efficient technology which 

supports access to applications, information and services, such as 

storage, networks, hardware infrastructures and servers, without 

restrictions of time and place using only an internet connection.  

According to [3], there are three broad types of cloud 

computing include Infrastructure as a Service (IaaS), Platform as 

a Service (PaaS) and Software as a Service (SaaS). Besides that, 

there are four delivery models (deployment models) of cloud 

computing including public cloud, private cloud, community 

cloud and hybrid clouds. 

There are five main benefit of using cloud computing in the 

construction industry [13].  

Mobile Accessibility - The ease with which cloud-based 

services may be accessed enables field staff to get the 

information they need at anywhere. 

Scalability - The resources can be deployed very fast from 

the cloud, cloud computing makes it easier for companies to 

scale their services, whether up or down [3]. Therefore, this 

in turn results in more efficient use of resources.  

 

Reduced Need for In-house IT - Cloud     computing     can     

also     reduce     the stakeholder’s need for in-house IT staff 

[12]. Construction stakeholders can save operational costs, 

maintenance costs and purchasing costs.  

 

Lower Fixed Costs - Cloud computing is economical as 

the customers pay only what they used in the cloud 

computing [12].  Fixed costs 

associated with software and 

hardware has been eliminated 

since capitalizing on cloud 
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computing only requires internet access.  

 
Collaboration - Cloud applications can be used to share 

project schedules, drawing, inventory totals, receipts, 

invoices, and other information among the various 

stakeholders [12]. Besides, the researchers also stated that 

the ease and accessibility of cloud-based applications and 

files can enable that information to be created once and then 

shared across organizations. In addition, stakeholders can 

more easily collaborate on updating and reviewing important 

information while work is underway. 

III. METHODOLOGY 

If you are using Word, use either the Microsoft Equation 

Editor or the MathType add-on (http://www.mathtype.com) 

for equations in your paper (Insert | Object | Create New | 

Microsoft Equation or MathType Equation). “Float over 

text” should not be selected.  

IV. RESULTS AND FINDINGS 

A. General Details of Respondents 

The percentage of the grade of respondents’ company were 

included of G7 (27%), G6 (23%), G5 (34%), and G4 and below 

(16%). In addition, about 26% of the respondent companies were 

having number of employees between 1 to 9 persons. Moreover, 

about 46% of the respondents companies were having 10 to 50 

employees. Then, 24% of respondent company having 51 to 250 

employees and 4% of respondent company were having more 

than 250 employees. There were about 26% of the respondents 

who having professional experience between 1 to 3 years. 

Furthermore, there were about 25% of the respondents had 

experience between 3 to 5 years in their professions. Then, this 

was followed by 39% of the respondents owned experience 

between 5 to 10 years and 11% of the respondents possessed 

professional experience 10 years and above. 

 

B. Awareness of Cloud Computing 

You hear more and more about cloud computing in 

construction industry these days. The results shows that over half 

(52%) of  the respondents agreed  that they heard about cloud 

computing these days, with about 50% of the respondents agreed 

and 2% of the respondents strongly  agreed. Furthermore, about 

31% of the respondents given moderate responses on that 

statement, which indicated they were moderately aware on cloud 

computing. However, about 17% of the respondents were not 

aware on cloud computing. Thus, it can be concluded that 

majority (83%) of the respondents aware of cloud computing.  

The Malaysian construction industries are still not clear 

enough on cloud computing yet. There were about 74% of the 

respondents agreed and 5% of the respondents strongly agreed. 

Moreover, about 20% of the respondents were given moderate in 

response. On the other hand, only 1% of the respondents 

disagreed and no respondents strongly disagreed about the 

statement. Thus, it can be concluded that cloud computing 

concept still not clear enough by the construction professions in 

Malaysia at this moment. 

 

C. Knowledge about Cloud Computing 

Majority (66%) of the respondents were poor and bad in 

cloud computing knowledge. There were about 65% of the 

respondents claimed that they were poor in cloud computing 

knowledge while 1% of the respondents were bad in cloud 

computing knowledge. There are about 31% of the 

respondents have fair knowledge with cloud computing. Only 

3% of the respondents considered themselves good in cloud 

computing knowledge. No respondents were found to be 

expert in cloud computing knowledge. Overall, it indicates 

that the level of cloud computing knowledge among 

respondents was at low level.  

 

D. Willingness to Outsource IT Parts to Cloud Service 

Provider 

Willingness to outsource IT parts to cloud service provider. 

There are about 58% of the respondents claimed that they 

are currently lack of knowledge needed to take decisions of 

moving into cloud computing. This is supported by results 

from the previous question of the knowledge of cloud 

computing and it indicates that the level of cloud computing 

knowledge among respondents was at low level. On the 

other hand, there are about 31% of the respondents 

mentioned that cloud computing is a viable option only for 

the long term (i.e. after then next 3 years). This is followed 

by 4% of the respondents who are not interest to use and 

implement cloud computing and 3% of the respondents who 

were interested to implement cloud computing in the 

short/medium term (i.e. within the 12 months). Besides, 

4% of the respondents claimed that they are using cloud 

computing currently. Thus, it can concluded that most of the 

respondents are lacking of knowledge to take decisions of 

moving into cloud computing.  

 

E. Types of Business Processes to be Outsource to Cloud 

Computing 

Types of business processes to be outsource to cloud 

computing service provider. There are about 82% of  the 

respondents claimed that accounting and financial is the 

most possible business process which can be outsourced to 

cloud computing service provider. Besides, more than half 

of the respondents (56%) mentioned that human resource 

management is the second possible business process which 

can be moved into the cloud. Other than that, there is about 

51% of the respondents agreed that project management is 

the third possible business process which can outsourced to 

cloud computing service provider. Then, this is followed by 

payroll management (10%), and procurement management 

(9%). Overall, accounting and financial is the most possible 

business process which can be outsourced to cloud 

computing service provider.  

 

F. Current Approach Used in Construction Industry  

Current approach of respondents to manage, control and 

update the latest information, 

drawing and documents of 

project. Mostly (98%) of the 

respondents were using hard 
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copy documents to manage, control and update the latest 

information, drawing and documents of project. Besides, 

majority (94%) of the respondents claimed that email is also 

one of the current approaches of respondents to manage, 

control and update the latest information, drawing and 

documents of project. Other than that, there is about 55% of 

the respondents mentioned that WhatsApp was also one of 

the current approach used in the construction industry. 

However, there is only 4% of respondents were using cloud 

computing to manage, control and update the latest 

information, drawing and documents of project. This implies 

that the use of cloud computing in the construction industry 

is still at a very low level and not commonly using by the 

construction professions yet.  

 

G. Agreement Level toward Statements Related to Cloud 

Computing Based on the Respondents’ Working 

Experience  

Agreement level toward statements related to cloud 

computing based on the respondents’ working experience. 

Respondents were categorized into two groups which were 

more than four years working experiences and less than four 

years working experiences with 52 and 50 respondents 

respectively. Respondents were asked to indicate their 

agreements on the statement related to cloud computing by 

using the likert- scale ranged from “strongly disagree” to 

strongly agree”. 

The agreement level toward the statement of “Cloud 

computing helps to access the needed documents, drawing, 

and information anywhere”. More than half (52%) of the 

respondents with less than four years working experience 

agreed with the statement, about 32% of the respondents 

claimed that they were moderated to the statement and only 

16% of them were disagreed with the statement. On the other 

hand, there are about 38% of the respondents with more than 

four years working experience were agreed with the 

statement, around 38% of the respondents were moderated to 

the statement and 24% of them were disagreed with the 

statement. 

Agreement level of statement of “Cloud computing is the 

future of project information management system in 

construction industry”. Majority (72%) of the respondents 

with less than four years working experience were agreed 

with the statement, about 28% of the respondents were 

moderate to the statement and there is no respondents were 

disagreed with the statement. However, about 44% of the 

respondents with more than four years working experience 

were agreed with the statement, around 48% of the 

respondents were moderated to the statement and there is 

8% of them disagreed with the statement. 

Overall, it can concluded that the knowledge of 

respondents who have more than four years of working 

experience on the cloud computing is higher than those who 

have less than four year of working experience.  

 

H. Reasons Behind Your Possible Engagement with Cloud 

Computing 

Reasons behind your possible engagement with cloud 

computing. Majority of respondents were considered the top 

reason of engagement to adopt cloud computing was easy and 

mobile accessibility which help the cloud user to use through 

smartphones, laptops or tablets  anywhere,  which  had  the  

highest  mean score among other reasons, with the mean 

score of 4.15. Furthermore, the second reason to implement 

cloud computing was avoiding capital expenditure in 

hardware, software, IT support, and  information security, 

which got the second highest mean score of 3.83. From the 

responses, increasing computing capacity and business value 

was the third reason to implement the cloud computing 

which got the mean score of 3.59. Next, remove 

economic/expertise barriers to modernize business process 

was rated as the fourth reason to apply cloud computing, with 

the mean   score of 3.47. On the other hand, respondents were 

rated the collaboration of construction project information 

management as the fifth reasons of engagement, with the 

mean score of 3.32. Then, this was followed by flexibility and 

scalability of IT resources with the mean score of 3.05, as 

well as reduced the need for In-House IT infrastructure and 

staff with the mean score of 2.35. 

Overall, the range of mean score of reasons of 

engagement to cloud computing was from 2.35 to 4.15. It 

indicates all of the reasons are considered relevant to the 

implementation of cloud computing in the construction,   but 

in different degree of importance. Based on the perceptions 

of respondents, the top three reasons of engagement of cloud 

computing were easy and mobile accessibility which help the 

cloud user to use through smartphones, laptops or tablets 

anywhere, avoiding capital expenditure in hardware, 

software, IT support, and information security and also 

increasing computing capacity and business value.  

V. DISCUSSION 

Awareness of cloud computing. According to the 

questionnaire results, majority of the respondents were lack 

of cloud computing knowledge. We can conclude that 

majority of the respondents did not possess cloud computing 

knowledge and working experience with cloud computing at 

this moment. This is important findings, which suggest that 

there is still a need for professional development and 

education on cloud computing. 

Knowledge about cloud computing. Most of the 

respondents claims they are currently lack knowledge needed 

to take decisions of moving into cloud computing. However, 

the vanguard already resides in the cloud based on the results 

from the global survey of over 900 executives in 15 countries 

[9]. Thus, there is a need of government to put in efforts to 

promote the technology of cloud computing in construction 

industries. 

Current approach level used in construction industry. 

More than half (52%) are using   hard   copy   documents   to   

perform   and conduct estimating, takeoff, big management 

and other business processes and mostly  (98%)  of  the 

respondents were using hard copy documents to manage, 

control and update the latest information, drawing and 

documents of project. However, [11] mentioned that there are 

a dwindling few in the industry that go by  
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the ‘old fashioned’ way  which means of  using  hard  

copy  document,  but  they  are slowly being  pushed  out  due  

to  market  forces. Besides, he also noted that implementing 

specialized construction software is critical for remaining 

competitive in a tough industry. Therefore, construction 

players should follow up the trend to avoid eliminated by the 

market.  

Types of business processes to be outsource to cloud 

computing. There are 82% of the respondents claimed that 

accounting and financial is the most possible business 

process which can be outsourced to cloud computing service 

provider.  Yet, the accounting is not the top business process 

requested to move into cloud by the respondents in the survey 

with only 18% [5]. Furthermore, from the finding, 51% of 

the respondents agreed that project management is the third 

possible business process which can outsourced to cloud 

computing service provider. However, the survey results 

showed that the top business process requested by 

respondents to move into cloud was project management 

with about 33% [5]. The result of this question in this 

research is different from the previous research.  

Reasons of possible engagement with cloud computing. 

There are 81% of the respondents claimed that easy and 

mobile accessibility which help the cloud user to use through 

smartphones, laptops or tablets anywhere is the leading 

reason of engagement to wider take up of cloud computing, 

which got the highest mean scores of 4.15. This finding is 

supported by another research, stated  that  the  mobile  

accessibility  feature  of cloud-based services enables field 

staff to get the information   they   need   at   anywhere which 

bypasses the need to fax or email information to the home 

office [14]. Besides, the increased popularity and use of 

laptops, smartphones, and tablets means that stakeholder’s 

IT network can now extend to virtually any location [13]. It is 

because crucial information does not reside within an 

internal server, it can be accessed more easily from mobile 

endpoints. 

Moreover, respondents claimed that the avoiding capital 

expenditure in hardware, software, IT support, and 

information security is the one of reason of engagement with 

cloud computing which get second highest mean score of 

3.83. One of the benefits of cloud is economical [12].   The   

researchers   stated   that   the customers pay only what they 

used in the cloud computing. Fixed costs associated with 

software and hardware has been eliminated since 

capitalizing on cloud computing only requires internet 

access. Moreover, cloud computing resource usage can be 

measured, controlled, and reported providing transparency 

for both the provider and consumer of the utilised service. 

Cloud computing services use a metering capability which 

enables to control and optimise resource use. This implies 

that just like air time, electricity or municipality water, IT 

services are charged per usage metrics – pay per use.  

Increasing computing capacity and business value as 

considered as one of the reason of engagement with cloud 

computing, which got the mean scores of 3.59. The amazon’s 

cloud computing services can help building teams, owner 

and material suppliers meet, share ideas and basically do 

business more effectively and without delay [1]. The use of 

cloud computing in any given company can help give them 

the edge over their competition, which ultimately increases 

business value. Any business is to increase profit, while 

decreasing cost [7]. Amazon’s cloud computing has the 

ability to decrease costs in several ways but simultaneously 

increase profit, build better business relations, and remain 

current on technological advances. 

Based on the questionnaire results, most of the 

respondents claimed that there is a need of in-house IT   

infrastructure and staff if cloud computing is used and 

implemented. Reduced need for in-house infrastructure  and 

staff have been ranked with lowest mean score of 2.35 by the 

respondents which implied that it is not the reason to engage 

with cloud computing among the reasons. However, this 

finding of the research results is differed from various 

researches. For example, cloud computing can reduce the 

stakeholder’s need for in-house IT staff [12]. This is 

supported that by another publication [10], which mentioned 

that company do not have to invest in a large number of 

powerful servers; the IT department of companies can then 

use the computing power of the cloud to enhance or change 

the internal computing resources. Besides, another benefit 

mentioned by researcher is that cloud computing drives to 

lower software costs. The different of the finding is believed 

to be related to the knowledge of cloud computing. From the 

finding, 66% of the respondents claimed that they were lack 

of knowledge about cloud computing. 

 Future strategy in the construction industry. The use of 

cloud computing is future strategy in the construction 

industry which is potentially meet the particular needs of 

construction [8]. From the finding, over half (72%) of the 

respondents were agreed that there is a potential that cloud 

computing will be widely adopted by construction 

professions to manage the information of building in projects 

in the future. The research results indicate that construction 

project managers are comfortable with Cloud-based systems, 

as 57 percent of participants access their application over the 

Web. 

The technology of cloud computing is an upcoming tool 

for construction professions in Malaysia.  However, the 

concept of cloud computing is still vague and not widely 

adopted in industry. According to the results of 

questionnaire, easy and mobile accessibility and education, 

avoiding capital  expenditure  in  hardware, software,  IT  

support, and information security, and increasing computing 

capacity and business value were the top three reasons of 

engagement with cloud computing in construction 

professions based  on  the  perceptions  of  respondents.  

VI. CONCLUSION 

Overall, this research provides a view of current status of 

cloud computing in Malaysian construction professions. This 

research were determined the awareness of cloud computing 

in Malaysia construction industry. Besides, this research also 

identified the reason of engagement with cloud computing in 

Malaysia construction industry. The Malaysian construction 

professions have the awareness on cloud computing. 

However, their level of knowledge is at low level. Most of the 

respondents were agreed  
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that Malaysian construction industry was still not clear 

enough on cloud computing yet. The concept of cloud 

computing is still new and unfamiliar in Malaysian 

construction industries. Cloud computing technology is still 

in the infant stage of its development in Malaysia although 

there are many countries have implement cloud computing in 

the construction projects. 

 The engagement reasons to implement cloud computing 

in Malaysia construction industry were (i) easy and mobile 

accessibility which help the cloud user to use through 

smartphones, laptops or tablets anywhere, (ii) avoiding 

capital expenditure in  hardware,  software,  IT  support,  and 

information  security,  and  (iii)  increasing computing 

capacity and business value. Furthermore, there is a need to 

develop the cloud computing software, applications and tools 

which is suitable and relevant to be used in Malaysia 

construction industry. Besides, some efforts need to  be  

carried  out  by  Government  and  private sector for widely 

adopt cloud computing technology  in  Malaysian  

construction  industry. The  education  or  training  course  

related  with cloud computing should be organized by 

Government,  organization  and  local  universities as well. 

Additionally, cloud computing is a new knowledge field in 

Malaysia and thus more research related with cloud 

computing is needed. 
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