
  

  
Abstract—Small- and medium-sized enterprises (SMEs) 

which account for 99 percent of construction companies in 
Europe cannot afford to invest in complex technological 
solutions. Instead, they prefer to interact with a very simple 
mechanism that can help them to improve their business. It has 
been reported that the most frequently identified issue in 
construction industry is related to collaboration and 
disintegration of different participants. The aim of this study is 
to identify affordable current market’s software for 
collaborative team working, document management, and 
on-site information management in small- and medium-sized 
construction companies (SMCCs). Such software should be an 
affordable tool for collaboration, on-site information 
management, and document management in SMEs. Based on 
the results of interviews with 12 IT professionals, the selected 
software was ‘DropBox’. Simplicity, functionality, security, and 
affordability are the main features of this software. The result 
of this study is useful for SMCCs to implement information 
technology in their companies. 
 

Index Terms—Collaboration, document management, 
information management, information sharing.  
 

I. INTRODUCTION 
Large companies have significant impact in the 

construction industry and are many times reluctant to employ 
labours directly. Instead they engage professionals and 
experts by hiring subcontractors to deliver the projects. 
Therefore, each project needs participation of several small- 
and medium-sized subcontractor companies. Temporary 
relationships among these parties cause spending time and 
resources in integration of process and information. This 
problem of disintegration in the construction industry which 
has been explored by researchers for two decades still 
remains unsolved [1]. 

On the other hand, construction personnel needs to access 
large amounts of information ranging from project design 
drawings to personal diaries to support their ongoing works 
and to make decisions about the process of construction [2]. 
It has been reported that the most frequently identified issue 
in the construction industry is related to collaboration 
(including communications, document management, and 
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interoperability) [3]. Because of the intensity and diversity of 
construction information and participation of various parties, 
collaborative teamwork is crucial to the construction 
industry. 

 Although advances in information technology (IT) 
provide the tools to address the above problems [4, 5], 
significant investments are required from construction 
companies. However, large companies often have enough IT 
budgets and they can invest and benefit from IT in their 
projects, small companies cannot afford similar investments 
in this area due to high expense of purchasing disparate 
systems that eventually need to be replaced [6]. In fact small- 
and medium-sized enterprises (SMEs) are not interested in 
the complexity of the technological solution but prefer to 
interact with very simple mechanisms that can help them to 
improve their business [7].  There are plenty of commercial 
products for this purpose, they are all technology-driven, 
very specific and lack simplicity and functionality [6]. Ease 
of use/user friendliness plays an important role in software 
selection of SMEs because they lack technical personnel to 
work in this area [8]. The aim of this study is to identify 
affordable current market’s software for collaborative 
teamwork, document management, and on-site information 
management in small- and medium-sized construction 
companies. 

 

II. LITERATURE REVIEW 
Collaboration is not apart from communication and 

information management. Since collaboration is an important 
issue, information management would also be important. 
Early studies have classified construction information. Scott 
and Assadi [9] defined three categories, namely financial, 
progress and quality. De la  Garza and Howitt [10] classified 
it into 10 groups which are requests for information, material 
management, equipment management, cost management, 
schedule means and methods, jobsite record keeping, 
submittals, safety, quality control (QC) /quality assurance 
(QA), and future trends. Tenah [11] had a different point of 
view and he defined the information needs of project 
participants based on their roles and responsibilities. It can be 
seen that different researchers had different perspectives on 
categorization of construction information and there is no 
unique classification of information. It conforms to nature of 
information in construction site while every construction site 
has its own information classification and it differs from one 
to another. 

Significant research studies have explored the application 
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of IT for managing construction information [12] including 
site diaries [13], resource management [14] , supply chain 
management [15], resolution of site design problem [16], 
defect management [17], quality inspections [18-19], 
maintenance conditions [20], health and safety [5], progress 
records [21] and monitoring [22].   

Studies on application of IT in SMEs have been on-going 
for the last two decades. Forcada et al. [6] devised a web 
database for document management. Perera and Imriyas [23] 
proposed a system for time and cost management. Zhiliang et 
al. [24] developed a system for construction personnel 
collaboration by XML. Cheung et al. [25] explored a web 
based construction performance monitoring system (PPMS) 
while Chan and Leung [7] proposed a prototype for web 
based data exchange using XML technology.  

In summary, these systems mostly rely on expertise for 
design and implementation, thus SMEs should engage expert 
personnel that may not be affordable for them. However, 
none has reported the use of a flexible and simple tool that 
could be customized and broadly used in various 
construction projects. 
 

III. METHODOLOGY 
Although there are plenty of commercial software for 

collaboration, document management, and on-site 
information management, they are not functional, simple, 
and affordable for SMEs. This study has investigated current 
commercial software to find appropriate software to be able 
to address the problem of disintegration in SMEs. An 
interview with an IT expert panel group including 12 IT 
professional was conducted in Malaysia to collect the data for 
this study. The IT professionals had more than eight years of 
experience working in small- and medium-sized construction 
companies. Afterwards, 46 available programs were 
investigated in order to find the best available commercial 
software for collaboration, document management, and 
on-site information management.  

 

IV. ANALYSIS AND RESULTS 
The result of the interview with expert panel shows the 

following criteria for software selection: 
 Inadequate technical personnel causes SMEs prefer 

user-friendly software. Thus, selected software must be 
simple enough to be handled efficiently and without 
training by everyone who has basic knowledge of 
computer and operation system. 

 The software must support collaborative teamwork, 
document management, and also on-site information 
management.  

 The software must be affordable to be used by SMEs. 
Since the term ‘affordability’ differs from one company 
to another, the software that can be used for free is 
preferred. 

 The software must be highly secure because it deals with 
the entire project’s information. The term ‘security’ 
means that the company data should not be shared with 
unauthorised people. It also means that to keep data in a 
secure place to be retrieved at a proper time. Even if the 

Projects’ computer is broken down the project data must 
be maintained and recovered. 

 The software must support template documents because 
many companies have developed their own templates 
and they prefer to use them. 

 There is slow Internet connection in many developing 
countries. Even in countries with high speed Internet 
access, there is sometimes slow Internet connection in 
construction sites. Selected software must support slow 
Internet connection in order to be used broadly on 
construction sites. Therefore, synchronization must be 
performed automatically whenever the Internet 
connection is stable. 

Based on the interview, it was found that the best 
alternative to achieve these criteria is the use of online 
backup programs and that the software has the following 
features; information sharing, mobile access, desktop client 
and automatic synchronization. 

In addition, the expert panel group identified the following 
features to be as “Must” have; Affordability (AF), 
File/Folder Sharing (FS), Mobile Access (MA), Desktop 
Client (DC), Online Storage (OS), File/Folder 
Synchronization (SY) while following features were 
identified as “Preferred” to have; Free Storage Plan in 
Gigabyte (FP), Annual Cost per Gigabyte (ACG), Multi 
Computers Account (MC), Unlimited Bandwidth (UB), 
Unlimited Users (UU). To provide a quantitative 
measurement, the expert panel came out with +5 score for all 
preferred features, except ‘Cost per Year’ which had -10 
score because of its importance.  

Table 1 shows the software which comply with ‘Must’ 
have criteria. Those programs which did not comply were 
eliminated from the list. In addition, Table 2 illustrates the 
comparison of mentioned programs that comply with 
‘Preferred’ criteria. 

 
TABLE I: TOP RANKED SOFTWARE COMPLY WITH 'MUST' HAVE 

Rank Service Provider AF FS MA DC OS SY

1 DropBox √ √ √ √ √ √ 

2 Memopal √ √ √ √ √ √ 

3 iBackup √ √ √ √ √ √ 

4 Syncplicity √ √ √ √ √ √ 

5 FilesAnywhere √ √ √ √ √ √ 

6 HostedFTP √ √ √ √ √ √ 

 
TABLE II: TOP RANKED SOFTWARE COMPLY WITH ‘PREFERRED’ CRITERIA 

Rank Service Provider FP ACG MC UB UU Result

1 DropBox 2 1.98 √ √ √ 5.2 

2 Memopal 3 2.88 √ √ √ 1.2 

3 iBackup × 4.97 × × × -49.7 

4 Syncplicity 2 10.8 √ √ √ -83 

5 Files Any-where 1 11.9 √ √ × -104 

6 HostedFTP × 12 √ √ √ -105 

 
DropBox (DB), which has the highest rank, is selected as a 

fundamental element of a system for collaborative teamwork, 
document management, and on-site information management 
in SMEs. This is a web and client based software for online 
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storage of information. Take into consideration that this 
application is not a construction management tool but has the 
potential to be used in construction industry.  

DB can be installed in a personal computer (PC), Laptop, 
and some mobile computing devices such as iPhone, iPad, 
Android, and also Blackberry phones. When DB is installed 
in the PC or laptop, a simple folder, namely “My DropBox” 
will be created in “My Document.” By simply copying of any 
file or folder into “My DropBox” folder, all data will be 
stored automatically in a secure online server of DB. If the 
system is not connected to the Internet or the Internet 
connection is slow, whenever the system becomes online or 
stable the data will be transferred into the server 
automatically. Even if the laptop or PC is damaged by fall, 
electric shock, fire and etc. the worthwhile information of the 
project will be recovered because project information is kept 
in the online server. Moreover, one of the features of the DB 
is capability of information sharing. Therefore, the system 
can store, backup and share the information among multiple 
users. 

 

V. ARCHITECTURE OF THE SYSTEM 
The architecture of the system will be discussed in three 

perspectives as following. 

A.  Document Management 
Project documents would be organized in ‘My DropBox’ 

folder and all documents can be placed in appropriate folders. 
For instance all documents related to project progress could 
be organized in a folder which is called “Project Progress.” 
Moreover, by adding metadata such as title, subject, author, 
category, keywords, comments, and revision number, which 
is available in the Properties menu of the file in Microsoft 
Windows, better document management will be achieved.  

Because different parties who are involved in a 
construction project have different information needs, they 
demand a flexible tool to be customized based on their 
requirements. DB offers a totally flexible platform by 
developing structural folders based on organization’s 
demand. Fig. 1 illustrates this document management system 
for supervisor perspective based on Scott and Assadi [9]. 

 

 
Fig. 1. Example of folder creation for document management adopted from 

scott and assadi [9]. 

B. Information Sharing 
The construction industry is a fragmented industry and 

information sharing is critically necessary for all participants. 
Information sharing and collaboration can be achieved by 
sharing the folders. For instance, if a contractor shares the 
“Progress Report” folder with a client, content of this folder 
will be transferred into the client’s computer. It means that 
the content of shared folder is the same in both contractor’s 
and client’s computer. Once the folder is shared, 
collaboration will be as easy as copy and paste. The proposed 
information sharing structure for top management level is 
demonstrated in Fig. 2. 

 
Fig. 2. Proposed document sharing system. 

 

C. On-site Information Management 
On-site information management is an important issue in 

construction management. The application of the DB can be 
installed in the mobile computing tools such as iPhone, iPad, 
Android and Blackberry phones. The application of DB in 
these phones is the same as the application of DB in the PCs 
or laptops. Therefore, foremen, project managers, inspectors, 
and other parties can benefit from usage of the mobile device 
to capture, manage, and share on-site information 
immediately after data entering. Even if there is slow Internet 
connection in the construction site all information will 
remain in DB folder and will be synchronized automatically 
once the connection is stabilized. 

D. Benefits of the System 
1) Simplicity: Users do not need to be trained to use the 

system. They simply copy and paste the information into 
DropBox folder in My Document. 

2) Functionality: The system can be used as a document 
management system, groupware system and on-site 
information management system. All of these functions 
make it a strong system to be used in construction 
projects. 

3) Flexibility: Document management and information 
sharing can be customized by construction participants 
based on their needs and requirements by adding or 
deleting relevant folders. 

4) Affordability: The DB system is free for up to two 
gigabytes space which seems enough for SMEs, but if 
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there is a demand for more space, more space can be 
purchased. 

5) Security: Security of the system is very high because all 
personnel should sign in using their user name and 
password. In addition, shared folders can only be viewed 
by invited users. For instance, if the contractor shares a 
folder with the client, the consultant does not have 
access to this folder. 

6) Language Independency: There are many languages in 
the world, but many programs are designed based on 
English. The DB system is not language dependent and 
can support any language that the operating system 
supports. For instance, the client can design a form in 
Spanish and share it in DB. As long as Spanish is 
supported by the operating system, other partners can 
read and edit it simply. 

7) Mass Document Input: In construction projects, 
sometimes it is necessary to share a number of files with 
other parties. The system is capable of supporting this 
feature by simply copying and pasting of thousands of 
files and folders as needed. 

8) Document Template: Some of the construction projects 
have templates for their documents. This system can 
support any template with any format. Therefore, the 
user just opens the template in his/her PC or laptop and 
then after entering data and saving, the file will be 
updated in his/her PC, the secure server of the DB and 
also his/her partner’s computer. 

 

VI. CONCLUSION 
This paper presented a tool for small- and medium-sized 

construction companies for collaboration, on-site 
information management, and document management. 
DropBox is selected as it complies with the objectives of this 
study. This software is affordable, simple, functional, and 
secure. It also supports different document templates, 
different languages and also mass document input. Unlike 
ordinary applications, this application can be customised 
based on companies’ information requirements.  

Future studies can focus on impact of DropBox in 
construction companies. Some companies might use the 
software to be connected to other party. Others, however, 
might just use it for on-site information management. The 
practical use of the DropBox is important to be investigated 
in future studies.  
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