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ABSTRACT 

Construction is a major industry in Alberta due to its significant contribution to GDP and 

employment. Poor communication and inadequate information flow can lead to poor 

performance on construction projects, in terms of cost, schedule, and quality. Construction 4.0 

promotes the implementation of modern information technologies to encourage the digitization 

of the construction industry and its supply chain. Efficient information flow in the construction 

supply chain is key for enabling Construction 4.0 and improving the performance of construction 

projects. This study presents the results of a survey on tools currently used in Alberta’s 

construction industry to exchange information. Results show that Alberta’s construction industry 

mainly depends on emails, meetings, and phone calls to exchange information among 

stakeholders. These tools are shown to be inefficient means of communication because of delays 

they arise in providing information, and because of their limitations in storing and disseminating 

information, which hinders knowledge creation and innovation. 
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INTRODUCTION 

Construction is one of the major industries in Alberta. The value of construction in the province 

in 2016 is approximately $27.4 billion according to Government of Alberta data (Government of 

Alberta, 2018a). In 2017, construction contributed to 10.5% of Alberta’s total employment i.e. 

241,000 employed in the industry (Government of Alberta, 2018b). Regardless of the 

construction contribution to the economy, its supply chain is the least integrated among all other 

major sectors (Cheng et al., 2010)(Vilasini, 2010). The main reason for the fragmentation of the 

construction supply chain is the large number of companies and the wide variety of trades that 

are involved in projects (Nai-Hsin et al., 2010)(London and Vrijhoef, 2002), and the industry’s 

continued reliance on assembling teams on a project-by-project basis with contractors often 

managing the supply chain (Behera et al., 2015). 

This approach has been shown to be inefficient and often leads to miscommunication (Liu et al., 

2016). Miscommunication and inadequate information flow can lead to poor performance on 

construction projects in terms of cost, schedule and quality (Tipili et al., 2014)(Priyadharshini 

and Satheesh, 2015) (Phong, 2018).  Moreover, information flow in a timely, reliable, and 

uniform manners is one of the main aspects of Construction 4.0 (Wollschlaeger et al., 2017). The 

concept is adopted from Industry 4.0, the fourth industrial revolution which entails the merging 

of physical and virtual systems (Osunsanmi et al., 2018). Key Industry 4.0 features within the 
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construction value chain are vertical and horizontal, with end-to-end integration of the value 

networks (Oesterreich and Teuteberg, 2016). Construction 4.0 promotes the implementation of 

modern technology to encourage the digitization of the construction industry as well as its supply 

chain (Osunsanmi et al., 2018).Therefore, efficient information flow is a key enabler of good 

performance on construction projects and supports the development of Construction 4.0. The 

present paper focuses on understanding the status of Alberta’s construction industry in terms of 

tools currently used to exchange information, and techniques being utilized to improve its 

efficiency. 

 

METHODS 
The data obtained herein was collected via a cross-sectional survey in the fork of a questionnaire 

developed using Google Forms and distributed through the Edmonton Construction Association 

(ECA) e-newsletter. A survey was chosen as the preferred approach because the study is seeking 

to describe a reality (Mathers et al., 2007). The questionnaire aims to determine the existing tools 

used by individuals and enterprises to exchange information in Alberta’s construction industry. 

ECA is the largest non-profit construction association in western Canada, and serves all 

construction sectors, i.e., residential, commercial, institutional, and industrial. The association 

membership is made up of over 1,300 Edmonton-area firms, including trade contractors, 

manufacturers, general contractors, suppliers, owners, architects, engineers, and associated 

members (Edmonton Construction Association, 2018). The survey is divided into five sections. 

In the first section, participants were asked about their roles and experiences in the industry to 

understand their professional background. The second section focused on the tools are currently 

used to exchange information in construction projects. In the third section, questions were asked 

about tools and methods used to exchange information during specific phases of the project, e.g., 

procurement, tendering, etc., where multiple partners are involved. In the fourth section, 

participants were asked about key performance indicators (KPI), including information 

management KPIs. The last section focused on determining if any tools or techniques are 

currently being used to improve efficiency. 

The survey was sent twice through the ECA e-newsletter; 16 complete responses were received. 

Using the 1300 members as the survey sample size, 16 responses provide a 95% confidence level 

with confidence interval of 24.36%. The results provide an indication for the current practices in 

the industry regarding the tools currently used to exchange information, but a larger sample size 

will be required for a higher confidence level. The responses received represented project 

owners, contractors, subcontractors and consultants who work in all four construction sectors, 

i.e., residential, industrial, commercial and infrastructure. Most of the participants have more 

than 5 years of experience as shown in figure 1. 
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Figure 1. Survey Participants 

 

RESULTS & DISCUSSION 
There were several tools and methods of communication stated by the participants; these 

included meetings, phone calls, face to face discussions, emails, correspondence via hard copy, 

and information management systems (IMS). The respondents were requested to select the 

frequency for each tool’s usage on a scale of 0 through 4, as follows: never (0), seldom (1), 

sometimes (2), often (3) and always (4). The frequency index for usage (IF), frequency index for 

sharing and storing information (IS), and importance index (II) are calculated using equations 

(1)–(3), respectively (Marzouk and El-Rasas, 2014). IF is used to rank the information flow tools 

based on frequency of usage as identified by the participants while IS used to rank the 

socialization of information for each tool based on the frequency of storing and sharing 

information as identified by the participants as shown in equations (1) &(2) respectively (Assaf 

and Al-Hejji, 2006). The importance index is calculated as a function of IF & IS as shown in 

equation (3). 

 

          IF =
100

4N
∑  𝑖=4

𝑖=0  nFi  x  dFi      (1) 

         IS =
100

4N
∑  𝑖=4

𝑖=0  nSi  x  dSi                    (2) 

                                                   II = IF  x IS/100                          (3) 

Where, 

nFi = Number of respondents who indicated that they used the communication approach in 

question at a degree of i. (e.g. if 10 respondents said they use email “sometimes”, then nF2 =11 for 

email). 

dFi = Degree of use indicated by the respondent for communication approach in question (e.g. if 

the respondents mentioned they use email “sometimes”, then dF2=2) 
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nSi = is the number of respondents who indicated they share, and store information 

communicated using communication approach in question at a degree of i (e.g. if 6 respondents 

said they “always” share and store information communicated by email then nS1 = 6). 

dSi = Degree of sharing and storing information indicated by the respondents for communication    

approach in question (e.g. if the respondents mentioned they “sometimes” share and store 

information communicated by phone then dS2=2). 

N = is the total number of respondents.  

 

 The number of respondents who indicated they use the email “always”, “often”, “sometimes”, 

“always”, “seldom”, and “never” are 10, 6, 0, 0 and 0 respectively. Following is a sample 

Calculation for email IF. 

IF =  
100

4x16
(10x4 + 6x3 + 0x2 + 0x1 + 0x0) = 90.6%    (4) 

The number of respondents who indicated they store and share the information 
communicated by email “always”, “often”, “sometimes”, “always”, “seldom”, and “never” are 

5, 6, 4, 0 and 1 respectively. Following is a sample Calculation for email II. 

IS =
100

4x16
(5x4 + 6x3 + 4x2 + 0x1 + 1x0) = 71.8%    (5) 

Using IF & IS from equations (4) & (5), II for email is calculated as following: 

II = 
90.6 x 71.8 

100
 = 65.05%              (6) 

IF shows that email is the most used method for communication, followed by meetings, phone 

calls, correspondence, and IMS, respectively. The participants were also asked about the 

efficiency of emails in communication, with over 70% of the responses indicating that they 

experience late replies for requested information via emails, which causes delays in making 

decisions. Only 12% indicated that email is an effective mean of communication, encountering 

no delays. 

Table 1. Frequency index for usage (IF) 

Communication Method IF 

 (%) 

Emails 91 

Meetings 80 

Phone calls & face to face discussions 69 

Correspondence (hard Copies) 56 

Information Management System (IMS) 31 

 

Knowledge is one of the essential assets in construction industry because of its role in innovation 

and value creation (Javernick-Will and Scott, 2009). Knowledge is divided into tacit and explicit 
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knowledge. Explicit knowledge is stored and can be shared in the form of data, figures, etc., 

where tacit knowledge is deeply routed in individuals’ behaviours and has to be learned through 

interactions (Pathirage et al., 2007). The interaction between tacit and explicit leads to 

knowledge creation. A four-stage conversion model known as SECI (Socialization, 

Externalization, Combination, and Internalization) is built to show the steps of converting tacit 

knowledge to explicit and ultimately knowledge creation (Nonaka et al., 2000). The first step, 

socialization, is where information is shared at the individual employee level through various 

means of communication. At the externalization stage, tacit knowledge is transformed into 

formal knowledge that is stored and shared in formal language such as figures, charts, manuals, 

etc. The third stage, combination, is where explicit knowledge is placed into a systematic 

structure. Finally, the fourth is internalization, where individuals absorb the explicit knowledge 

and create their own tacit knowledge (Zhang and Chen, 2016). Based on the SECI model, tools 

and means of communication are crucial for knowledge creation and for transferring tacit 

knowledge into explicit knowledge. Furthermore, socialization and externalization are highly 

dependent on the means of communication utilized.  

The participants were asked about the frequency of storing and sharing information 

communicated by emails, meetings, phone calls and face to face discussions. As shown in table 

2, the IS for emails is 72%, while it is 55% for meetings and 19% for phone calls. Considering 

that emails, meetings, phone calls, and face to face discussions are the most common means of 

communication used in the Alberta construction industry, with minimal use of IMS, we can 

conclude that a sizeable amount of exchanged information not adequately socialized or 

externalized and remains at the individual employee level. This hinders the knowledge creation 

which adversely impacts innovation and value creation. 

Table 2. Frequency index for sharing and storing information (IS) 

Communication Method IS 

 (%) 

Emails 72 

Meetings 55 

Phone calls & face to face discussions 19 

Correspondence (hard Copies) N/A 

Information Management System (IMS) N/A 

 

The importance index for each tool was calculated based on the frequency of usage as well as the 

information storage and sharing frequency index, with results shown in table 3. Emails have an 

importance index of 65% while phone calls and face-to-face discussions scored the lowest at 

13%. Taking into consideration the usage, storage, and sharing frequency factors, the current 

tools for information flow in Alberta’s construction industry is not as effective as it could be and 

doesn’t support knowledge creation based on SECI model. The study results are in accordance 

with similar studies completed in other regions where construction industry faces similar 
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challenges in terms of inefficient communication and loss of information (Sarshar and Isijdag, 

2006)(Barakat, 2009) (Khan et al., 2015)(Qady et al., 2013). 

 

Table 3. Importance index (II) 

Communication Method II 

 (%) 

Emails 65 

Meetings 44 

Phone calls & face to face discussions 13 

Correspondence (hard Copies) N/A 

Information Management System (IMS) N/A  

 

Finally, participants were asked about key performance indicators (KPIs) and how they measure 

the performance of their information management systems. 69% of respondents stated that they 

don’t measure the performance of their IMS at all. Furthermore, participants were asked if they 

use lean management tools such as value-stream mapping to identify and eliminate waste within 

their processes and systems. Value-stream mapping came to prominence in the latter half of the 

20th century, forming part of the foundation of the Toyota Production System, and has become 

one of the integral aspects of lean management philosophy (Rohac and Januska, 2015)(Liker, 

2004). VSM is a graphic representation of value flowing from the receiving customer’s order all 

the way to the delivery of final product. It divides activities into value adding and non-value 

adding activities (Rohac and Januska, 2015). Most importantly from our perspective, VSM is an 

effective tool for identifying “waiting” wastes in information flow systems. Approx. 93.8% of 

the participants mentioned that they are not familiar or haven’t used value-stream mapping in 

their jobs. The survey results support our assertation that the construction industry in Alberta 

hasn’t yet adopted VSM (and other lean management techniques). 

 

CONCLUSION 
This study aims to determine the existing tools used to exchange information in Alberta’s 

construction industry and evaluate the effectiveness of these tools. A survey was conducted to 

collect data from industry participants. It was found that Alberta’s construction industry mainly 

relies on emails, meetings, phone calls, and face to face discussions as a means of 

communication. Email has the highest frequency use index of 91%, followed by meetings, phone 

calls, correspondence, and IMS, at 80%, 69%, 56%, and 31%, respectively. We also find that 

most of the information within an organization stays at the individual employee level and is 

unlikely to be stored or shared formally with others. This hinders the transfer of construction 

knowledge from tacit to explicit knowledge, which impacts knowledge capitalization, 

innovation, and value creation. The construction industry in Alberta hasn’t widely adopted VSM 
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or other lean management techniques. More accurate results with a better confidence level and 

confidence intervals can be achieved by higher participation rates in the survey, with low 

response rate (16 out of approximately 1300) being the primary limitation for the present study. 
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