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Abstract
Due to increased affordability of mobile devices, better network coverage, and availability of a wide range of mobile
applications, the use of mobile information and communication technologies (mobile ICT) has increased significantly in
construction projects. While considerable research on both positive and negative implications of using mobile ICT has
been conducted in different industries and social contexts, relatively few studies have examined the perception of
construction management (CM) professionals. A questionnaire survey conducted across the Indian construction industry
revealed that the use of mobile ICT could impede construction productivity due to factors such as: (1) pressure to remain
accessible outside the work hours, (2) temptation to check it frequently, (3) adverse effects on work-life balance,
(4) compulsion to work outside the normal work hours, (5) massive amount of information, (6) distraction, (7) less time to
respond to changes, (8) loss of productive time due to personal internet usage, (9) adverse effects on health of the users,
and (10) frequent drawing changes. Since potential applications of mobile ICT in construction projects present enormous
opportunities for CM professionals, these issues need to be addressed through user awareness, training, and organizational
policies.
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34.1 Introduction

Unplanned changes to work and design, temporary critical problems, and unanticipated events are inevitable on construction
sites [1]. Therefore, the information should be easily available to construction management (CM) professionals to make
informed decisions while working on sites. However, due to the outdoor and harsh nature of construction sites, CM
professionals often face difficulty in using conventional computers while working in the field [2]. In addition, the temporary
nature of project organizations makes communication a very complex process [3]. As a result, poor communication is often
identified as one of the major factors that impede productivity in construction projects [4]. Moreover, frequent travels
between the site office and work front to gather the information could affect progress, cost, and quality of various con-
struction activities.

The use of mobile devices such as smartphones and tablets by CM professionals could facilitate instant communication and
access to information with the help of wireless network and mobile applications [5, 6]. In the last few years, mobile information
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and communication technologies (mobile ICT) have changed the ways in which communication and information transfer take
place across different industries [7]. These technologies provide greater flexibility in communication, collaboration, and
information transfer [8]. People carry their mobile devices everywhere and use them for various purposes [9]. These tech-
nologies enable their users to easily and quickly connect to other people and information sources from almost anywhere [10].
Therefore, mobile ICT have potential to significantly improve the field work, on-site information management, and productivity
in construction projects [11–13]. These technologies can make CM professionals more accessible regardless of their location on
site [6, 14]. In addition, the use of mobile ICT can also reduce communication costs in projects [15].

Currently, with the remarkable advancements in both hardware and software, the use of mobile ICT in the construction
industry has increased enormously [16]. Although their use usually aims for increased productivity, the impacts may be
perceived as both positive and negative depending upon user experience and overall evaluative judgments [17]. Therefore,
more studies to inquire into the perception of CM professionals about negative implications of the use of mobile ICT could
help the industry to take advantage of their full capabilities by addressing those concerns.

34.2 Literature Review

The information-intensive and knowledge-based nature of the construction industry needs it to embrace ICT to remain
competitive. Previous studies have shown that the industry has significantly benefited from successive improvements in ICT
and successful adoption over a period [18, 19]. The use of mobile information system to improve work efficiency, reduce
costs, and generate both social and economic benefits has remained a significant area of research [20].

Previous studies have found that the users sometimes point out more cons than pros of using mobile ICT at the
workplace. These include distraction, safety issues, privacy concerns, software bugs, reluctance of older workers, and issues
with data synchronization [16]. Due to proliferation of cloud-based applications and mobile devices, workers now use
personal mobile devices for enterprise work [21]. Accidental or purposeful disclosure or dissemination of proprietary,
confidential, or material information online by the employees is another major cause of concern for the companies [22, 23].
Moreover, failure to integrate mobile devices into their overall security strategy can put organization’s enterprise network
and database into risk due to the whole range of devices being used across the organization [24].

While mobile ICT increases the access of workers to one another and to work both within and outside of the workplace
[25, 26], it becomes difficult for users to ‘escape’ work into their non-work lives due to continuous access to information
[26]. The greater access to individuals can be problematic due to work–family spillover [27, 28]. Therefore, while imple-
menting modern ICT tools, it is important to remember that the use of any technology does not necessarily ensure better
performance [29].

The benefits that mobile ICT have to offer the construction industry are quite evident, however, such benefits cannot be
realized until these technologies are adopted and used by CM professionals in productive ways [30]. However, the research
investigating the perceptions of CM professionals on the use of mobile ICT has been limited. The present study examines the
negative implications of the use of mobile ICT for productivity in construction projects. This knowledge can further enhance
understanding of the future deployment of mobile ICT in the construction industry.

34.3 Research Methodology

An initial questionnaire was developed based on literature review. The questions were divided into five parts and covered
different areas of mobile ICT usage in construction projects. The first and fourth sections have been reported in the current
paper. The link to the relevant sections of the questionnaire is https://www.dropbox.com/s/9f93s7eg1i9nkk3/Questionnaire.
pdf?dl=0. The first part of the questionnaire consisted of questions on personal and professional attributes of the respondents.
The fourth part had questions on negative implications of the use of mobile ICT use for productivity in construction projects.
The initial questionnaire was administered to six CM professionals who had an average eight years of experience of using
mobile ICT in construction projects. The feedback received from the participants brought attention to few mistakes com-
mitted in the self-administered questionnaire. As a result, some changes in the layout and language were performed to make
sure that the members of the population interpret the questions correctly. The questionnaire was tested again after corrections
in the initial questionnaire by a different group of four experienced CM professionals [31].
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The final questionnaire was administered online. The organizations or respondents accounted for the sample survey
comprised of the members of the Construction Industry Development Council (CIDC). The CIDC was set up in 1996 by the
Planning Commission, Government of India, jointly with the Indian construction industry to take up activities for the
development of the Indian construction industry [32]. It is a consortium of construction companies, construction equipment
manufacturers, technology providers, and research institutions. Since most of the key organisations in the Indian con-
struction industry are also the members of CIDC, the authors considered CIDC as a credible source for collecting data. In
addition, due to the wider presence of these organisations in construction projects across India, the construction professionals
working in these companies were found suitable for examining the use of mobile ICT and its implications for construction
productivity. The CIDC had 117 members at the time of data collection. Of these, 62 organisations who directly undertake
construction projects of different nature were chosen as the sample for this study. Moreover, nine other construction
companies who were not in the CIDC list were also found suitable for collecting data and thereby, included in the sample.
The anonymous questionnaire was finally sent to CIDC member organisations and other companies and after a continuous
follow-up for 6 months through monthly email reminders, a total of 119 questionnaires were received. However, 14
responses were discarded due to incomplete information provided by the respondents. Finally, 105 completed survey
responses received from 54 construction organisations were used for further analysis. Table 34.1 shows the details of
participants.

Table 34.1 demonstrates that the respondents came from different educational and professional backgrounds. The average
experience of the participants was 7 years. These CM professionals were working at various positions in construction
projects. Moreover, the turnover of the organizations show participation of small, medium, and large-sized companies.
Therefore, the collected data represented a good mix of respondents and organizations with distinct characteristics.

The responses were obtained in terms of a five-point Likert scale in which 1 represented ‘strong disagreement’ and 5
represented ‘strong agreement’. Each of the factors associated with the use of mobile ICT affecting construction productivity
was ranked based on mean values. The highest mean value indicates the most critical factor with rank 1, the next most
critical factor with rank 2 and so on. If the mean values are equal, the factor with lower standard deviation received the
higher ranking.

Table 34.1 Respondents’ profile

Characteristics Categories Number of respondents % of total

Experience (in years) Less than 5 years 59 56.19

6–10 26 24.76

11–15 9 8.57

Over 15 years 11 10.47

Sector Residential projects 19 18.10

Commercial projects 21 20.00

Industrial projects 26 24.76

Infrastructure projects 39 37.14

Job title Site Engineer 29 27.62

Planner 33 31.43

Construction Manager 10 9.52

Project Manager 19 18.10

Executive 14 13.33

Years of mobile ICT usage in construction projects Less than 1 year 9 8.57

Between 1 and 3 years 27 25.71

Between 3 and 5 years 22 20.95

Between 5 and 10 years 34 32.38

More than 10 years 13 12.38

Respondent’s company turnover, 2016–17 (in million INR) Less than 100,000 44 41.90

100,001–500,000 29 27.62

Above 500,000 32 30.48

34 The Negative Effects of Mobile ICT on Productivity … 283



34.4 Results and Discussions

Table 34.2 shows the ranking of different factors based on their mean and standard deviation values. The top ten factors have
been discussed briefly in the subsequent sections.

34.4.1 Pressure to Remain Accessible Outside the Work Hours

In developing countries such as India, work on construction sites continues in multiple shifts and even during weekends and
holidays due to tight project schedules. Consequently, CM professionals are often contacted by their project team members
outside the normal work schedule for various reasons such as seeking clarifications or advice on important issues. This work
culture puts pressure on CM professionals to remain in constant touch with their colleagues. This confirms the findings of
previous studies that the users of mobile ICT experience huge pressure to be accessible and responsive even during
non-work hours [10, 33].

34.4.2 Temptation to Check It Frequently

Since mobile ICT facilitate instant access to information, CM professionals are expected to update themselves on various
developments that occur on a construction site. The temptation that they might miss something important forces CM
professionals to check their mobile devices on short intervals. This tendency of engaging with mobile devices after every few
minutes affects productivity in construction projects. Previous studies have found that the smartphone usage varies from a
couple of hours to 14 h per day and the average number of interactions varies from 10 to 200 times per day [34, 35].

34.4.3 Adverse Effects on Work-Life Balance

The construction industry is known for long work hours and harsh working conditions. The increased use of mobile ICT
further aggravates these issues. More demands on CM professionals’ time and attention could create conflicts in their
personal lives. Employees who work outside of the confines of the traditional office space or work time may incur negative
impacts on their work–life balance due to excessive burdens of being connected all the time [36]. Due to proliferation of
cloud-based applications, workers often use personal devices at home for doing enterprise work [21].

Table 34.2 Ranking of factors Rank Factors Mean Standard deviation

1 Pressure to remain accessible outside the work hours 4.04 0.865

2 Temptation to check it frequently 4.01 0.882

3 Adverse effects on work-life balance 3.84 0.921

4 Compulsion to work outside the normal work hours 3.82 0.896

5 Massive amount of Information 3.70 0.831

6 Distraction 3.50 0.942

7 Less time to respond to changes 3.44 0.898

8 Loss of productive time due to personal internet usage 3.42 0.959

9 Adverse effects on health of the users 3.30 0.932

10 Frequent drawing changes 3.28 0.995

11 Unsafe acts/behaviour 3.26 0.971

12 Increased workload 3.08 1.026

13 Frustration 2.98 0.961

14 Increase in project cost 2.67 0.816

15 More complex job requirements 2.55 0.796

16 Poor quality of construction work 2.55 0.820
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34.4.4 Compulsion to Work Outside the Normal Work Hours

The respondents perceived that the use of mobile ICT results in increased work hours. Although professional use of mobile
devices offers flexibility due to ability to work from anywhere, it has reduced personal autonomy of the users and their
ability to disconnect from work [37]. Consequently, CM professionals spend considerable amount of time working on
queries or emails beyond their normal work hours. The fatigue due to extended work hours could have a negative impact on
productivity.

34.4.5 Massive Amount of Information

The large amount of information produced due to continuous use of mobile ICT could be counterproductive. The reduced
cost of communications has increased the number of interactions and time required to process the large amount of infor-
mation exponentially, thus sometimes resulting in unproductive use of time [38].

34.4.6 Distraction

The respondents believed that the use of mobile ICT causes distractions which could be detrimental for both productivity and
safety considering the hazardous work environment on construction sites. Often, the users get too immersed into these
technologies which leads to the more incidents of slips, trips, collisions on construction sites [39]. Moreover, irrelevant
emails and unnecessary information waste the productive time of CM professionals.

34.4.7 Less Time to Respond to Changes

Due to continuous exchange of data and information, CM professionals often have less time to process the information and
respond to various changes that are happening continuously on a construction site. This situation may result in overlooking
few important details that could lead to construction errors or rework. The continuous flow of information at an incredible
pace can be problematic sometimes [39].

34.4.8 Loss of Productive Time due to Personal Internet Usage

The personal use of the internet negatively affects the productivity rates in construction projects. Previous studies have found
that the employees spend at least one hour on non-work-related activities using internet [40]. Non-work-related use con-
stitutes approximately 30–50% of internet usage at the workplace [41]. However, many CM professionals use same devices
for both personal and professional purposes. Therefore, it could be difficult to eliminate the personal use of internet on
construction sites.

34.4.9 Adverse Effects on Health of the Users

The side-effects of mobile ICT usage on CM professionals’ health and well-being could lead to more absenteeism and
turnover in construction projects and thereby, low productivity. While these technologies provide greater temporal and
spatial flexibility, they also constitute adverse consequences on users’ health and well-being due to various work-related
stressors of ICT use as discussed in previous sections. Moreover, many studies report that the radiations from mobile devices
and network can also affect health of the user [42].
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34.4.10 Frequent Drawing Changes

Respondents believed that the number of changes in drawings has increased with the uptake of mobile ICT in construction
projects. The architects can now change the drawings on the cloud and it is a challenging task for the contractors to
communicate those changes across the supply chain. A negative aspect of mobile ICT is the architect’s tendency to change
drawings at quick intervals [39]. The updates and changes to plans occur more frequently due to the use of mobile ICT [27].

34.5 Conclusion

The full potential of mobile ICT in construction projects can be realised only when various aspects related to the use of these
technologies are properly understood. Therefore, research into examining both positive and negative implications of these
technologies on productivity is highly warranted. While the previous studies have focused mainly on the extent of usage of
different types of mobile ICT and benefits of adoption of these technologies in construction projects, the aim of this research
was to examine the negative implications of the use of mobile ICT for construction productivity from users’ perspective.

The study uncovered few important issues that require further investigation and thereby, may inform future research in
this domain. For instance, CM professionals expressed concerns over their health, safety, work-life balance, and well-being
that emerge directly from the use of these technologies for extended periods both within and outside the normal work hours.
They also feel pressure to stay connected with work and a regular urge to check their mobile devices for new information. In
addition, the personal use of internet, time to process massive information, and distractions due to the use of these
technologies negatively affect productivity in construction projects. However, the respondents do not seem to agree that the
use of mobile ICT results in frustration, complex job requirements, and increase in project cost. Also, the factor to evaluate
adverse effects of mobile ICT usage on the quality of construction work received the lowest ranking. Therefore, it can be
concluded that most of the negative aspects of mobile ICT usage are related to the health, safety, and wellbeing of CM
professionals rather than construction processes or project outcomes.

It is put forth that construction organizations develop a deeper and wider understanding of the negative implications of the
use of mobile ICT to strategize its usage with the help of proper policy framework and training. More research efforts are
required to devise innovative measures to address various issues identified in this research. However, the findings of this
study must be considered within the context of its limitations. The data for this study was gathered only from CM
professionals working in the Indian construction industry and therefore, cannot be necessarily generalized to other contexts
due to different work cultures and organizational practices. Nonetheless, the present study highlights some of the major
issues associated with the use of mobile ICT in the context of the construction industry. Since most of the research on
negative implications of using mobile ICT has been conducted in different contexts, the findings of this research make
significant contribution to the construction literature on mobile ICT.
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