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CHAPTER 15

Digital Technology to Enhance Project 
Leadership Practice: The Case of Civil 

Construction

John Ekechukwu and Thorsten Lammers

Introduction

In business, the last few decades have belonged to a certain type of char-
acter or worker. A manager who initiates, plans, executes, monitors and 
controls. These people may be seen as reactive “firefighters”, who put out 
flames, focus on completing tasks and respond to unfolding events (Barber 
& Warn, 2005). However, the future belongs to a very different kind of 
person, with a different kind of mind. Leaders, who are “creators, empa-
thizers, pattern recognizers, and meaning makers” (Pink, 2006). These 
people are proactive “firelighters”, who create change, envision the future 
and evoke passion (Barber & Warn, 2005). And as the complexities of 
organizational projects become more volatile, the demands for these 
characters heighten. As such management now also implies leadership.
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Leadership, however, is conventionally associated with organizations, 
not projects (Cavaleri & Reed, 2008). Its theories and respective charac-
teristics are rooted from the context of permanent organizations (Tyssen, 
Wald, & Spieth, 2014). These lasting forms of organizing facilitate a sense 
of autonomy and unbounded freedom that may enable leaders to imagine 
alternative visions for the future (Cavaleri & Reed, 2008). Yet, projects do 
not have the same magnitude of autonomy. A project environment of 
limited and predefined duration creates a sense of short-term orientation 
and hampers the development of deeper social relations such as trust and 
camaraderie (Tyssen et  al., 2014). Additionally, a project evokes focus 
toward the management of daily objectives and immediate achievements, 
thus inhibiting actions of leadership and long-term vision (Toor & Ofori, 
2008). Each project is unique and conditions for team selection and moti-
vation are often far from ideal (Anantatmula, 2010). At times, project 
members are engaged in more than one project, causing additional bur-
dens on focus and commitment (Anantatmula, 2010). Because of this, 
role ambiguity becomes an issue as well as the uncertainty of allocated 
control (Zhang & Fan, 2013).

Therefore, the role of a “project leader” is significantly different to that 
of an “organizational leader”. Leading an organization allows for free-
dom, whereas leading a project, involves fulfilling a “promise” to a cus-
tomer, ultimately constricting a leader to operate within the confines of 
such promise (Cavaleri & Reed, 2008). In this sense, a project leader is 
one who practices leadership within predetermined parameters. This 
makes the role of a project leader a rare commodity that is valued now 
more than ever before. So far, literature has focused on endorsing particu-
lar leadership behaviors and styles, while ignoring the difficulties faced by 
professionals in practicing these behaviors.

This study will explore digital transformation as a mechanism to facili-
tate leadership development using the case of the Australian civil construc-
tion industry. The focus is to shift the emphasis of digital advancements 
toward the social phenomenon of leadership. Digital technology alters the 
way people communicate, interact and relate to one another (Nagy & 
Koles, 2014). To neglect its potential to enhance project leadership devel-
opment may be a substantial oversight in the evolution of leadership prac-
tice. To date, there have been few attempts to explore digital technology 
as project leadership technology, particularly within an industry such as 
construction, in dire need of support to elevate project managers into 
project leaders.
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Sec�on 2: 
State of the art RQ1: Leadership demands

in construction

Project leadership demands Digital technology capabilities

RQ2: Digital technology
capabilities in construction

Sec�on 3: 
Industry case example RQ3: Challenges to fulfil

demands
RQ4: Digital technologies
to overcome challenges

Fig. 15.1  Research design overview

This chapter aims to explore the potential for digital technology to 
enhance project leadership practice in construction projects. To investi-
gate this potential, we will shed light on the following questions:

	1.	 What are current leadership demands in construction?
	2.	 What are current digital technological capabilities relevant to 

construction?
	3.	 What challenges are construction professionals facing in meeting the 

leadership demands?
	4.	 What is the feasibility of digital technology assisting professionals in 

overcoming these challenges?

The methodology employed to answer these questions involves a litera-
ture review coupled with a case example from the Australian civil con-
struction industry (see Fig. 15.1).

Leadership Demands and Technological Capabilities 
in Construction

In the following section, we provide an academic assessment of the exist-
ing body of knowledge regarding leadership demands in the construction 
industry as well as capabilities of new digital technologies relevant for the 
construction sector. The focus is to discover important insights that can be 
used to guide and facilitate the investigation into the industry case exam-
ple. In reviewing existing literature on those topics, the criteria listed in 
Table 15.1 have been established to ensure that relevancy and validity is 
maintained throughout the study.
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Table 15.1  Overview of literature review

Source The source is attainable in digital form.
Content Content principally focuses on leadership and/or technology.
Keywords Search is conducted using a combination of relevant words that depict 

leadership/technology (including plural or connotative equivalents).
Context Sources are published within an international journal in the domain of 

construction, engineering, project management and the built environment.
Reliability The source is academic/scholarly.
Relevancy The source is published in English language within the date range specified 

(RQ = Research Question):
  •  RQ1: sources published within the last ten years (from 2007 onward)
  •  RQ2: sources published within the last three years (from 2014 onward)

Leadership Demands in Construction

Leadership challenges are amplified within the construction sector, an 
industry that will spend US$97.7 trillion globally in the next decade and 
account for 13.2% of world GDP by 2020 (Richardson, 2017). 
Construction projects are often large, multi-disciplinary and time-limited 
undertakings that exacerbate coordination and communication, as well as 
impose a great degree of uniqueness in setup, activities and content 
(Tyssen et  al., 2014). Yet without tangible support, education and/or 
training, project managers are expected to “select, equip, train and influ-
ence” followers with diverse gifts, abilities and skills while operating within 
predefined parameters of time, budget and scope (Ameh & Odusami, 
2014). The industry is suffering from a leadership crisis. Not from the 
professionals themselves, but from the disparity between the demands in 
project leadership and the investment and research in leadership develop-
ment and training (Toor & Ofori, 2008). There is too much focus on the 
outcomes of leadership in neglect of the means in delivering these out-
comes. Therefore, project managers need assisting tools and mechanisms 
that can balance the playing field and enable them to maximize their proj-
ect leadership potential. As Khan (2015) claims, 80% of project failures are 
a result of poor project leadership or lack of project leadership skills. 
Management and technical competency alone are no longer sufficient for 
project success (Schuhmann, 2010). The following results highlight the 
variety of leadership demands relevant to the construction industry.

A US case study conducted by Cavaleri and Reed (2008) utilizes 
Seivert’s five elements model to present a leadership strategy for 
improving project performance. The model constitutes of “Essence” 
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(defining purpose and values), “Air” (planning, analyzing and envision-
ing new possibilities), “Fire” (motivation and passion), “Water” (team 
building, loyalty, collegiality and camaraderie) and “Earth” (structure 
and policies). The expectation is that the project leader must be sensi-
tive to the needs facing the team at the time and find a balance between 
the five elements. In teams in which the leader places emphasis on “Air” 
and “Fire” in neglect of “Water” and “Earth”, projects are seen to fall 
behind, because important details that are necessary for execution are 
ignored. In a similar vein, when a project leader focuses on “Fire”, 
“Water” and “Earth”, while overlooking “Essence” and “Air”, teams 
are likely to veer off in a direction that is misaligned with the project 
mission and objective.

Similarly, a study conducted by Patterson (2010) uses a case study of 
the Oresund Bridge construction (linking the cities of Copenhagen, 
Denmark and Sweden) to present a five-E model of leadership. “Envision”, 
“Engage”, “Energize”, “Enable” and “Execute”. By envisioning, “leaders 
see what the future could be rather than what it is”. By engaging, leaders 
build relationships and seek collaboration. By energizing, leaders inspire 
and motivate. By enabling, leaders provide the necessary resources to facil-
itate followers in completing objectives. And by executing, leaders com-
bine all elements together successfully.

These elements are further emulated in a study conducted by Slattery 
and Sumner (2011), who utilize the Leadership Practice Inventory (LPI) 
developed by Kouzes and Posner (2003) to examine the most favorable 
leadership characteristics among a group of 151 high potential construc-
tion project managers. The LPI purports to measure the ability of an indi-
vidual to model the way (clarify values and set the example), inspire a 
shared vision (envision possibilities), challenge the process (take initiative, 
innovate and improve), enable others to act (foster collaboration, trust 
and facilitate relationships) and encourage the heart (provide emo-
tional support).

Furthermore, surveys and structured personal interviews of 69 engi-
neering professionals conducted by Anantatmula (2010) were used to 
develop a project management leadership model that consists of signifi-
cant people-related leadership factors that influence project performance. 
These factors include: Create clarity in communication, define roles and 
responsibilities, communicate expectations, employ consistent processes, 
establish trust, facilitate support and manage outcomes.

15  DIGITAL TECHNOLOGY TO ENHANCE PROJECT LEADERSHIP PRACTICE… 
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The demand for authenticity and trust is accentuated throughout lit-
erature. Toor and Ofori (2008) conduct a literature review based in 
Singapore to rationalize the need for Authentic Project Leadership 
Development (APLD) for construction project leaders. The study explores 
four components of authenticity; “Awareness” (trust in one’s motives and 
cognitions), “Unbiased Processing” (refraining from denying or distort-
ing private knowledge), “Behavior” (acting in accord with one’s values) 
and “Relational Orientation” (openness and truthfulness in relationships). 
Findings from this study argue that authentic leaders must know them-
selves, define their values, understand their motivations, build their sup-
port team, and “stay grounded by integrating all aspects of their life”. 
Authenticity demands positive energy, integrity, moral character, self-
discipline, optimism, resilience, clear purpose, concern for others and per-
sonal values.

As articulated by Kappagomtula (2017), without trust, leadership can-
not function. Using investigative surveys of 36 experts in leadership across 
China and India, Kappagomtula models an analogy of a leadership “wheel” 
which must be maintained within cross-cultural and multicultural project 
teams. The model stipulates that the hub of the steering wheel is “Trust”. 
The spokes of the wheel are “Loyalty”, “Communication”, “Integrity”, 
“Competency” and “Consistency”. The wheel itself represents “Culture”, 
and the lubricant for the wheel is “Conflict Management”. The emphasis 
of this analogy is the need for the leader to understand its components 
(the hub and spokes), maintain its integrity (lubricant) and steer the proj-
ect team toward the destination of the drive. However, the leader must 
also learn when to let go of the “wheel” and surrender control.

This notion is also explored by Clarke (2012) who develops a theoreti-
cal understanding of shared leadership within projects. He argues that no 
individual performs all leadership functions, but rather members of the 
team collectively contribute to the leadership system. Therefore, a leader 
must focus on enriching established connections between team members 
and developing new connections to create a cohesive system in which 
leadership is distributed across all members.

Multiple studies have identified the need for project leaders to 
embody different leadership styles based on the varying stages of con-
struction projects. Arain (2012) uses pilot questionnaires and interviews 
of 78 project management professionals working on the Suvarnabhumi 
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Airport (the largest construction project in Thai construction history) 
to develop a Quadrilateral Model of project leadership. The model 
focuses on a leader’s ability to balance between four key leadership 
styles: “Coaching” (aligning goals and facilitating interaction among a 
team), “Connecting” (listening, empathizing, engaging and revering), 
“Controlling” (implementing rules) and “Charismatic” (supporting, 
inspiring and selling a vision). The research posits that leaders need vari-
ations in their leadership styles, at different stages of the project, until a 
balance between personal values, concerns for tasks and concern for 
people is maintained.

This concept is also explored in interviews across three Sri-Lankan con-
struction projects conducted by Senaratne and Samaraweera (2015). This 
empirical study highlights the four stages of team development within 
projects: “Forming”, “Storming”, “Norming” and “Performing”. The 
authors posit that a construction project manager should employ different 
leadership roles based on the needs and behaviors of the team members of 
each stage. For example, a leader should break down interpersonal barriers 
and establish team goals in the forming stages, but should only intervene 
where necessary in the performing stage.

This demand of leadership style adaptability is further reinforced by 
Oke’s (2010) Multifactor Leadership Questionnaire (MLQ) of 57 
Nigerian construction professionals. Findings from this study demon-
strate that construction project leaders should possess the ability to adapt 
different leadership styles depending on the situation at hand. Leaders 
should embody a relations-oriented style at the beginning of a project, 
while adopting a much more task-oriented style during the closing of 
the project.

Leadership demands have also focused on the need for positive psychol-
ogy and emotional intelligence among construction professionals. Emil 
Berg and Terje Karlsen (2014) conduct in-depth interviews with three 
experienced project managers to accentuate the need to encourage and 
develop positive emotions among followers. The study reveals how 
“Positive Meaning” (creating something), “Positive Emotions” (humor 
and optimism), “Positive Relations” (collaboration) and “Signature 
Strengths” (emotional intelligence) can create positive results within a 
project. These emotional elements play a major role in the development 
and trajectory of relationships within project settings (Pryke, 2015).
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In a study, conducted by Pryke (2015), which uses surveys and live 
observations of 68 construction professionals, leaders are described as 
“managers of group emotions”. Findings in this study demonstrate a clear 
correlation between emotional intelligence and project performance and 
further suggest that “Emotional Sensitivity” (ability to sense and interpret 
the non-verbal messages of others) and “Emotional Expressiveness” 
(ability to express emotions) are fundamental ingredients for “leader-fol-
lower chemistry”. The expectation is that a leader should create a harmo-
nious, smooth and in-tune connection between members of the team 
through emotional exchange and interaction.

Zhang and Fan (2013) further lament on emotional intelligence as a 
leadership requirement in their questionnaire-based survey covering 112 
Chinese project managers. They find that characteristics of “Self-awareness”, 
“Self-confidence”, “Self-control”, “Empathy”, “Positivity” and “Cultural 
understanding” are key ingredients for project performance.

This is again emphasized by Galvin, Gibbs, Sullivan, and Williams 
(2014), who survey 38 project managers to define leadership competen-
cies of “Emotional Resilience”, “Intuitiveness”, “Interpersonal Sensitivity”, 
“Motivation” and “Conscientiousness”. The study further postulates that 
an effective project leader must possess varying levels of sensitivity to 
political, technical and emotional elements of a project.

This is supported by Müller and Turner (2010), who use a web-based 
“Leadership Dimensions Questionnaire” on 400 project managers around 
the world to emphasize the need for project leaders to not only develop 
“Emotional Intelligence”, but to balance between “Emotional”, “Managerial” 
and “Intellectual Competencies”.

Researchers have even attempted to appropriate religious teachings 
into necessary spiritual demands of leadership. Yngvason (2013) reviews 
the four gospels of the Bible to propose how project leaders can enhance 
their own practices by embracing the teachings of Jesus. The study pro-
poses that Jesus utilized leadership tactics that enabled him to create a 
sense of purpose for a small number of followers that eventuated into a 
way of life for billions. The authors assume that like a project, the initial 
goal of spreading “the good news” was a planned endeavor, in which 
Jesus demonstrated transformational characteristics that included; 
“Individualized Consideration” (attentiveness to followers needs), 
“Intellectual Stimulation”, “Inspirational Motivation” and “Idealized 
Influence” (a role model for ethical behavior).
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Similarly, in a case study of eight Hungarian construction companies 
conducted by Lazányi and Dóka (2015), it is suggested that teachings 
from the Old Testament provide clues on leadership behavior. Leaders 
should be worthy, righteous men, who refrain from covetousness.

This is further explored from an Islamic perspective by Senam, Rashid, 
Sarkawi, and Zaini (2014), who review the Quran to highlight the need 
for authentic, servant and ethical leadership practices among construction 
professionals. The study unearths spiritual and moral values of leadership 
and emphasizes the need for leaders to carry out leadership activities with 
minimal waste or destruction and the upmost of ethical integrity.

Table 15.2 summarizes the demands identified in the above empirical 
studies of leadership relevant to the construction industry and groups 
them into three focus groups.

Digital Technology Capabilities Relevant 
to Construction

Digital transformation is the “application of digital technologies to funda-
mentally impact all aspects of business and society” (Gruman, 2016). The 
digital component involves technology, while the transformation compo-
nent involves people (Del Rowe, 2017). It can enable individuals and 
organizations to transcend from one way of working to another.

This section focuses on reviewing the technological opportunities 
relevant to the construction industry. It provides a non-exhaustive list 
of technology examples, current and future trends of digital technology 
and their capabilities and application potentials for the construc-
tion industry.

Smartphones

Smartphones serve as the hubs of interconnectivity (Ahmed & Ahmad, 
2014). They allow for knowledge sharing and exchange, as well as col-
laboration through a plethora of functionalities and applications. 
Smartphones can be used as a single mode of analysis for digital technol-
ogy such as augmented reality (AR), to aid learning, understanding and 
remote collaboration (Joan, 2015); computer-aided design (CAD), to 
clarify important design details (Moreno, 2014); near-field communica-
tion (NFC), to track and monitor construction worker health and safety 
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Table 15.2  Overview of key leadership demands in construction

Leadership demand Source

Cavaleri 
and 
Reed 

(2008)

Patterson 
(2010)

Slattery 
and 

Sumner 
(2011)

Anantatmula 
(2010)

Toor 
and 

Ofori 
(2008)

Kappagomtula 
(2017)

Clarke 
(2012)

Team focus
Empower 
relationships

• • • • •

Enable effect. 
communicat.

• •

Establish trust & 
loyality

• • • •

Provide emotional 
support

•

Align team’s goals •

Leader focus
Envision new 
possibilities

• • •

Give control to team •
Lead by example • • • •
Manage conflicts •
Balance all demands • • •

Project focus
Define work struct. 
& policy

•

Define purpose and 
values

• • •

Communicate 
expectations

•

Provide necessary 
resources

• •

Adapt style to project 
phase
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Arain 
(2012)

Senaratne 
and 

Samaraweera 
(2015)

Oke 
(2010)

Emil 
Berg 
and 
Terje 

Karlsen 
(2014)

Pryke 
(2015)

Zhang 
and 
Fan 

(2013)

Galvin 
et al. 

(2014)

Müller 
and 

Turner 
(2010)

Yngvason 
(2013)

Lazányi 
and 

Dóka 
(2015)

Senam 
et al. 

(2014)

• • • •

•

•

• • • • • •

• •

• • •

•
• • • • • • •

• •

• •

•

• •

15  DIGITAL TECHNOLOGY TO ENHANCE PROJECT LEADERSHIP PRACTICE… 



258

(Akhavian & Behzadan, 2016); and credential verification services (CVS), 
to monitor employee training records and renewals. Smartphones are an 
extension of their users, and with the many applications that can be inte-
grated within these devices, they act as a remote for digital transformation 
(Azhar, Jackson, & Sattineni, 2015).

Wearable Technology

Wearable technology (or “wearables”) describes the integration of smart 
electronics within items that may be worn or implanted (Wright & Keith, 
2014). Smart glasses, for example, incorporate an optical display that can 
advance information exchange at construction sites (Moon & Seo, 2015). 
In a split second, electronic documents, video and images can be shared, 
saved and retrieved (Heembrock, 2015), allowing construction profes-
sionals to be freed from the burden of holding paper documents, such as 
drawings and specifications (Moon & Seo, 2015). Wearable wristbands 
that measure sleep patterns and circadian rhythm can aid in managing 
unsafe working conditions by identifying fatigue, illness and other physical 
risk factors (Cullen, 2016). These functions can also be extended to men-
tal health and well-being, by reminding construction professionals to 
stretch, hydrate and replenish (Heembrock, 2015). With the integration 
of woven sensors, wearable clothing can inform workers if they are exceed-
ing lifting thresholds, have been overexposed to UV rays or are at risk of a 
slip and fall incident (Heembrock, 2015). Self-charging shoes that detect 
temperature and track location and motion can also ensure worker well-
being is maintained when working alone (Linder, 2017). With the variety 
of sensors that can be integrated within clothing or accessories, leaders can 
understand the well-being of their team and advance their role in improv-
ing health and safety within construction projects (Linder, 2017).

Drones

Drones function as aerial imaging vehicles that can transcend data collec-
tion capabilities within construction projects. They allow for site progres-
sion and operations to be accurately tracked and reported (Dillow, 2016) 
and can enhance efficiency with site surveys, photography and mapping. 
With sensory features integrated, drones can turn data into 3D structural 
models, topographical maps and volumetric measurements (Dillow, 2016), 
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which can translate to enhanced productivity, safety, quality and security 
within projects. Additionally, “smart drones” possess the capability of rec-
ognizing objects and can incorporate a “sense-and-avoid-system” to self-
monitor project operations (Hambling, 2015). These aerial capabilities add 
a greater dimension to project tracking and can allow project leaders to 
effectively communicate, mitigate potential issues, reduce costs and limit 
delays (Dillow, 2016).

Virtual Reality, Augmented Reality and Mixed Reality

Advanced visualization technologies can impact upon the way groups and 
individuals collaborate, communicate and engage (Phelps, 2014). 
Augmented reality (AR) overlays the visible natural world with a layer of 
digital content, while mixed reality (MR) integrates virtual objects into the 
natural world (Heiskanen, 2016). These capabilities for digital content to 
interact with the real world enable new possibilities for safety, planning, 
quality and management (Heiskanen, 2016). AR used through smart glasses 
can enable for a digitally enhanced view of the world that can facilitate the 
learning and awareness for student and professional development in con-
struction (Kivrak, Arslan, & Tuncan, 2015; Ahmed & Ahmad, 2014). For 
example, the Smart Helmet  by American augmented reality company 
DAQRI creates an intuitive experience as it connects users to the work envi-
ronment and provides relevant information instantaneously (Heiskanen, 
2016). Additionally, holographic technology such as Microsoft Hololens 
can allow remote teams to experience the spatial presence of the design 
model, collaborate and share information instantaneously over three-dimen-
sional holograms (Heiskanen, 2016).

Virtual reality (VR) however creates a completely simulated environ-
ment (Sampaio & Viana, 2014) and can allow for four-dimensional view-
ing and interaction with all stages of the construction process. Project 
team members can therefore optimize planning and design and create an 
interactive environment for construction resourcing and scheduling VR 
can also be used to support learning and awareness for safety and risk man-
agement and develop a platform for users with limited knowledge to easily 
simulate the activities needed (Kassem, Benomran, & Teizer, 2017). These 
visual capabilities can aid in prediction and decision making by allowing 
users to view, interact and simulate their projects throughout its life cycle 
(Sampaio & Viana, 2014).
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Building Information Modeling (BIM)

BIM is a three-dimensional (3D) model-based technology process for cre-
ating and managing project information (Succar, 2009). BIM will reduce 
the “blind spots” of two-dimensional (2D) construction drawings (Lee 
et  al., 2015) and facilitate for extensive stakeholder collaboration (Kim 
et al., 2016). It can improve resource coordination, quality control, infor-
mation exchange, safety, security, decision making and reduce manual 
tasks (Park, 2016). However, its collaborative platform (Lee et al., 2014) 
is what can facilitate project leaders to effectively communicate in real-
time among project stakeholders (Park, 2016). Furthermore, new 
advancements of four-dimensional (4D) BIM and five-dimensional (5D) 
BIM enable further improvements in areas such as design, information 
management and sustainability. 4D BIM incorporates time to establish 
links between project activities and scheduling, which enables construc-
tion professionals to conduct constructability checks before construction 
(Kim, 2016). Whereas 5D BIM incorporates costing within the model to 
ensure the effective management of costs throughout a project life cycle, 
including cost estimation and budgeting (Kim, 2016).

Artificial Intelligence and Software

Artificial intelligence (AI) can redefine how processes are undertaken 
within the construction industry (Blanco, Fuchs, Parsons, & Ribeirinho, 
2018). Collisions and inefficiencies within models such as BIM can be pre-
empted, tracked and controlled (Garcia De Soto & Adey, 2016). 
Knowledge contained in daily reports, schedules, weather forecasts, and 
many more can be transformed into a living knowledge base and means of 
deductive and plausible conclusions (Klashanov, 2016). Garcia De Soto 
and Adey (2016) also believe that by integrating the case-based reasoning 
and neural networks of AI, resource estimates and decision support can be 
drastically enhanced.

Emotion aware technologies possess mood tracing capabilities with the 
potential to track and analyze an individual’s emotional state (Morsy, 
2016). This can enable construction professionals to keep mood journals 
and emotional data to understand what influences their emotion (Morsy, 
2016). Additionally, authentication technology such as radio-frequency 
identification (RFID); quick-response codes; and fingerprint, vein, iris and 
facial recognition can allow for manpower management, credential verifi-
cation and access control (Chin, Kim, & Choi, 2017).
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Auto-Analytics

Auto-analytics and cognitive computing can be used to radically improve 
emotional intelligence and social relationships within the future construc-
tion workforce (Hansen, 2017). It is the process of intelligent logical anal-
ysis through technology, in which data is collected autonomously and 
used for analysis (RGA, 2013). Data can be collected through wearables 
such as watches, headbands and rings that can detect physiological data, 
such as heart rate, skin temperature and brain waves to accurately read a 
person’s mood and provide real-time data to the user (ABI Research, 2017)

The Case of Australian Civil Construction

Construction has become one of the most important industries in Australia 
(Leviäkangas, 2017), and by 2020, Australia will become one of seven key 
countries that will account for 65% of the growth in global construction 
(Richardson, 2017). Using the case of a Sydney-based contract civil engi-
neering firm specialized in design and asset management of transport 
infrastructure, land development and renewable energy projects, explor-
atory interviews were conducted to first unearth challenges faced by con-
struction professionals in meeting leadership demands and expectations 
and then to explore the feasibility of existing digital technologies to assist 
in overcoming these challenges. The interviewees were a senior project 
manager with 16 years’ experience, a project manager with 5 years’ experi-
ence and a junior project manager with 2 years’ experience.

Challenges in Addressing Leadership Demands 
in Civil Construction Projects

Interviewees expressed the significance of project leadership and its impor-
tance for the well-being of construction projects. They considered leader-
ship as a critical component of their role and when asked whether they 
perceive themselves as a leader, one interviewee proclaimed “only because 
I have to be”. Leading was considered as a way of being “consistent” and 
not allowing life experiences to interfere with project team experiences. 
The more junior respondents emphasized their thoughts on how leader-
ship “comes with experience”. Yet, the senior respondent did not entirely 
feel he had gained project leadership mastery or even gained a superior 
grasp of project leadership behavior. Rather, this respondent felt it was an 
ongoing challenge of his role.
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The following sections outline the key challenges extracted from the 
interviews. They were clustered around the previously identified focus 
areas of leadership demands “team focus”, “leader focus” and “project 
focus” (see Table 15.2).

Challenges Relating to the Team Focus

Respondents emphasized the necessity of cohesion and its importance to 
project success, highlighting that a difficult project with a “good team” 
can be successful, yet an easy project with a “poor team” may perform ter-
ribly. Interviewees felt that the difficulty in maintaining cohesion stemmed 
from the constant “chopping and changing” of project team personnel, 
which made it difficult to align team goals. Respondents also felt that lead-
ership elements of team chemistry and cohesion were dependent upon 
“the people”. As described, there are “different people” and “no one’s 
good, no one’s bad”. It’s all about “who they are, where they came from, 
and what their strengths and weaknesses are”. This creates difficulties in 
dealing with the different types of personas, and aligning the way they 
operate with each other, with the best interests of the project. However, 
difficulties associated with cohesion were often related to difficulties asso-
ciated with lack of control. With one respondent suggesting that “you 
don’t necessarily build the team, you get given the team”.

Respondents felt that the key challenges associated with communica-
tion arose from the need to communicate differently, with different 
types of people, and in different types of situations. As one respondent 
proclaimed; “it’s not always rainbows and unicorns”, at times you can 
“hurt people’s feelings”. This was further reinforced as interviewees 
lamented challenges with communicating with team members in the 
ways they expect to (or would like to) receive information. Getting the 
desired outcome from communicating was also seen as a pressing diffi-
culty, with one respondent pointing out the difference in communicat-
ing, and “communicating effectively”. “It’s easy to tell someone to dig 
a hole, but it’s more difficult to convince someone why they should be 
digging a hole”. The challenge in communication is convincing people 
the reasoning behind what they are doing and “how it impacts the big-
ger picture”.
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Challenges Relating to Leader Focus

Respondents felt a key challenge in leadership awareness was in under-
standing people and how they operate. They believed that understanding 
which leadership style to adopt “takes up so much of your time” and if you 
get it wrong, “it can come back and bite you”. Another interviewee raised 
the issue of proactivity, and the difficulty in being proactive in an environ-
ment that often imposes reactivity. Getting appropriate feedback was also 
deemed challenging as respondents felt they could never really judge how 
others perceived them or their practices. Furthermore, respondents felt 
that maintaining a consistent persona was a challenging feat, as personal 
issues could change their behaviors and often result in poor leadership 
practice that could have “spill-over” effects throughout the project. 
Respondents articulated that; “when you are at home, you are not always 
expected to be consistent with your leadership”. But at work, leadership is 
a full-time commitment, and regardless of your situation, you still must be 
“calm”, give “direction” and be able to “think” clearly.

Interviewees revealed the notion of fluctuating control. They felt that 
at times there were inconsistencies with regards to their control over and 
control within the project, with one junior respondent describing how it 
can often be confusing “who is in charge”. The more senior interviewee 
emphasized how the lack of control can be “frustrating at times”, and how 
“you just need to manage” working within the limits of your authority, 
whereas the junior project manager articulated the notion of leading 
“upward”. Describing how leading also incorporates leading “your bosses” 
and the difficulties that arise when “convincing them to do things that you 
need”. This respondent felt that you could only lead as much as you could 
and ultimately the final “decision can be out of your hands”.

Challenges Relating to Project Focus

Respondents believed that operating as a leader within the civil construc-
tion industry was much more difficult than it would be in any other indus-
try. One respondent highlighted the construction industry’s culture of 
“resistance”. He felt that there was a constant “resistance to change and 
resistance to do things differently” within the sector. Respondents also felt 
that there was a culture of “responsibility avoidance”, in which industry 
professionals would constantly disassociate themselves from any levels of 
ownership or autonomy. Thus, making it much more difficult to lead, as 
individuals would often refuse to take ownership of their work. One 
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respondent also touched on the topic of health and safety appreciation and 
described how the civil construction industry is not “mature enough”. 
This respondent felt that leading a safer environment was difficult due to 
the resistance from workers in which they perceive health and well-being 
initiatives “as making their job harder”.

The overall consensus was that a project can significantly dictate leader-
ship behavior. Respondents highlighted that the project setting meant that 
they were forced to “assess people quickly” and make “on the spot” deci-
sions and judgments. They felt short projects imposed “minimal time up-
front” to plan and implement leadership structure. Therefore, they lamented 
on “time” as an influential factor in leadership practice. There were many 
leadership activities that they wanted to adopt but felt they were unable to 
do so due to time and budget constraints. The emphasis from respondents 
was that they were not afforded the freedom to properly indulge in leader-
ship practice, but given the time, they would have the opportunity to lead.

Table 15.3 summarizes the identified key challenges to meet leader-
ship demands.

Table 15.3  Overview of challenges to meet leadership demands

Challenges relating to

Team focus  � • � Effectively communicating in ways people expect to, or would like 
to receive information

  • � Convincing members the reasoning behind what they are doing 
and how it impacts the bigger picture

  • � Communicating differently, with different types of people, and in 
different types of situations

  •  Constant changing of project team members
  •  Understanding differences in styles, strengths and weaknesses
  •  Difficulties with influencing the team you are given

Leader focus  � •  Understanding people and how they operate
  •  Getting appropriate feedback
  • � Pressures of maintaining consistency with leadership, even in times 

of difficult personal circumstances
  •  Limits of authority
  •  Final decisions are at times out of your control
  •  Fluctuating levels of control can make authority ambiguous

Project focus  � •  Resistance of construction professionals to change
  •  Responsibility avoidance among construction professionals
  •  Lack of worker appreciation for health and well-being
  •  Planning and thinking ahead with project time constraints
  •  Budget doesn’t allow for major leadership implementation
  •  Project environment means you need to assess people very quickly
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Potential for Digital Technology to Address 
the Leadership Challenges

In the second part of the exploratory interviews, the previous results were 
used to discuss how the capabilities of digital technologies could help 
overcome leadership challenges in the construction industry.

Respondents were able to articulate general and often vague methods 
they used in dealing with leadership challenges, ranging from “being con-
sistent” to separating “work life from personal life”. In short, the consensus 
was that “you just have to deal with it” as it comes. However, the junior 
respondent did suggest the use of the smartphone application “FaceTime” 
as a remedy to some communication difficulties faced. According to this 
interviewee, the lack of face-to-face communications was prominent in his 
position and made it difficult for him to effectively communicate. Therefore, 
the use of FaceTime allowed him to overcome these challenges and “bridge 
the gap” between less meaningful and meaningful communications. 
Respondents also felt that effectively communicating goals to all significant 
stakeholders could allow leaders to gain more authority within their posi-
tions. Furthermore, respondents believed that a great project leader could 
expand the objectives of the project itself beyond time, budget and quality, 
to involve “building” a “team” to “higher levels” of achievement in which 
everyone has “learnt”, “grown” and “gained something”.

Although the senior respondent was somewhat skeptical, the two more 
junior respondents could see immediate potential for digital technology to 
enhance leadership practice in some areas. One respondent made immedi-
ate connections with visual technologies, such as augmented reality, artifi-
cial reality, holographic display, as well as 3D, 4D and 5D BIM. He felt 
that these technologies would allow leaders to “sell the story” and help 
explain the reasoning behind objectives and goals. Moreover, this respon-
dent felt that these technologies would be beneficial for leadership to “be 
able to show someone rather than tell them”. “Having the capability of 
showing someone, having them see exactly what you are talking about, 
would help to sell that story”. Respondents also felt that if the capabilities 
of auto-analytics were available, they would “use it tomorrow”. The 
respondents were particularly excited about the capabilities to gauge fac-
tors like mood, sleep, physical and mental performance, as well as to pro-
vide real-time feedback on positive and negative words used in conversion, 
thus enhancing their leadership behavior. Furthermore, respondents 
believed that wearable technologies could assist with health and safety and 
would aid in a leader’s responsibility to maintain workplace well-being and 
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Table 15.4  Digital technologies to assist with leadership challenges

Technology Capability TF LF PF

Smartphones Can allow leaders to have a single mode of analysis for 
the project team, the project and themselves.

• • •

Wearables Can allow leaders to maintain health and well-being of 
workers and positively influence organizational culture.

• •

Drones Can allow leaders to better track and report progress to 
team members, keeping them constantly informed and 
aware of their influence.

• • •

AR, VR & BIM Can allow leaders to “show” rather than “tell”, making 
it easier to “sell” the project story.

•

Auto-analytics Can allow leaders to understand themselves and their 
interactions with others.

•

TF = team focus; LF = leader focus; PF = project focus

a positive environment. Respondents felt that utilizing wearables to build 
a cohesive team could influence the organizational culture, in which other 
organizations would “try to replicate” and “learn” from them, thus chang-
ing cultural perspectives within the industry.

However, all respondents argued that it would take more than technol-
ogy to have an influence on the challenges outlined, and although they 
may assist with providing information, it would be up to the leader to use 
this information accordingly.

Table 15.4 outlines the key capabilities of digital technologies to assist 
with overcoming leadership challenges.

Discussion and Outlook

Digital transformation is fundamentally influencing all aspects of business 
and society. It can enable individuals and organizations to transcend from 
one way of working to another. In construction, emphasis is shifting from 
project management to project leadership, as professionals need assisting 
tools to not only aid in managing tasks and activities, but to aid in lead-
ing people.

Using the example of the Australian civil construction industry, we 
reviewed the existing body of knowledge on both industry-specific leader-
ship demands and relevant digital technology capabilities to identify areas 
of improvement and to guide interviews with construction project manag-
ers. Findings indicate that digital technologies will have a positive influ-
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ence on project leadership challenges. We find that project managers of 
civil contractors within Sydney understand the significance of leadership, 
but are often overwhelmed by its complexity. They demonstrate a willing-
ness to adopt digital technologies as assisting mechanisms for leadership. 
Participants also lament on leadership challenges relating to project scope, 
industry attitudes and culture, level of authority, leadership habits/behav-
ior, communication and team development. Construction professionals 
demonstrated specific examples in which they could utilize certain tech-
nologies to address challenges in their leadership practice.

Digital technologies can act as the catalyst that disrupts the behavior of 
a project team, which ultimately influences the environment in which the 
team operates. The input of digital technology within the leadership sys-
tem can therefore transform leadership challenges into opportunities. As 
such, the adoption of digital technologies may hold the key in taking proj-
ect leadership practice into the future. This chapter aims at opening up a 
discussion about exploring areas in which disruptive technologies can be 
used to create benefits beyond their primary technical applications.
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