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Abstract

This paper explores what effective leadership is being employed in the engineering, technology, and
construction (ETC) industry. Organizations need to understand what character traits are being used and
what leadership styles work to promote sustainability and improve the triple bottom line. This paper
looks at multiple publications on leadership and character traits effective for managers and leaders in
the ETC industry. The ETC industry is a trillion-dollar industry, and understanding ways to improve
leadership is vital for organizations' successful outcomes. With improvements to the managerial and
leadership, there could be ways for organizations to profit more and cut down on cost costs. Finding
ways to improve motivation can help organizations improve safety, improve culture, and increase
employee motivation. From the research, this paper has found that situational leadership,
transformational, and transactional are the most effective leadership styles that individuals can use in
the ETC industry for leadership. Character traits that are the most effective have been identified in this
research paper. This research has contributed to the ways individuals who start in the engineering and
technology industry can improve upon their leadership skills as they are promoted into managerial and
leadership roles. The need for managerial positions in the ETC industry, such as project and construction
managers, to improve is vital for successful outcomes and creating a high-level performance. The study
helps provide a gap in the limited research available to improve ETC leadership for all organizations'
present and future.
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Introduction

Leadership is an essential behavior, asset, and attribution for managers in the ETC industries.
Understanding what characteristic traits are being employed in the recent decades and today is
essential for leaders and managers. Bonasso discussed how engineers need to advance in leadership
capabilities and become more involved in leadership by "adopting and advancing an integral
philosophy" [4, p.17]. There is an agreement among scholars and practitioners that leadership is vital
for successful outcomes for organizations and essential for creating high-level performance [1]. This
paper will use the definition of leadership defined by Northouse "as a process whereby an individual
influences a group of individuals to achieve a common goal" [19, p.5].

The United States has an average near $1 trillion yearly worth of construction spending since 2003 [20].
With so much money being spent in the engineering and construction industry annually in the United
States, focusing on appropriate leadership techniques for managers leading engineering and
construction execution is essential. Understanding ways to improve and train leaders to be more
effective is vital for a trillion-dollar industry in the United States. Proper leadership by managers and
individuals in the engineering and construction sectors would positively return cost savings from better
designs, productivity, safety, and sustainability in the workforce. There is also the possibility of
enhancing employees' capabilities, morals, motivation, retention, and development to improve the
organization they work at or for. Giegold discussed how engineering management areas could improve
leadership areas and focus on motivation, communication, team-building, discussion of performance,
resolving conflicts, disciplining, and dealing with individuals' emotional side [11].

It is vital for technical professionals who start in the engineering or technology sectors and advance
into management roles to having beneficial leadership traits. These roles turn into being the managers
of engineer personnel, construction personnel, projects, and other leadership sectors. This limited
experience of only performing technical tasks can create an issue of not understanding what it takes to
be an effective manager and leader among peers. Asree et al. stated: "project managers need to gain
insights about the various leadership styles, traits, and behaviors they exhibit in an organizational
setting" [1, p.360]. "Effective leaders prove extensive life experience and the ability to focus their teams'
interests away from conflict and towards results, providing progress opportunities as well as
constructive approaches" [5, p.111].

Individuals in the engineering and construction sector who transition from a technical role into a
managerial role must understand how to lead effectively. This paper will use the definition of effective
engineer leadership defined by Newport: "to be influential leaders, engineers must possess written,
oral communication, customer relations, personal initiative, teamwork abilities, organizational
knowledge, and decision-making to facilitate the development of solutions to business challenges" [18,
as cited in [6], p.10]. Leadership is a crucial component for organizations' success across the United
States to promote sustainability and the triple bottom line. Organizations in the engineering and
construction industry can improve upon their capabilities by focusing on leaders of today and the
future. According to Mendenhall et al., global leadership is "the processes and actions through which
anindividual influence a range of internal and external constituents from multiple national cultures and
jurisdictions in a context characterized by significant levels of task and relationship complexity" [17,
p.23]. Identifying what management leadership traits are employed by managers in the ETC industry
will be discussed in this paper. This paper will focus on what leadership types are effective in the ETC
industry and what characteristic leadership traits are preferred by employees.
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Employees in engineering and technology

The leadership traits employees are looking for in a leader from management in the ETC industries are
vital for organizations to recognize. The construction industry just in the United States has an
approximate average of $1 trillion spent every year since 2003 [20]. With such an extensive industry
leadership is vital for the improvements of employees working in this sector. This improvement could
help reduce costs on projects, improve the design, improve safety, improve cultures, and make
construction and engineering projects more successful.

Engineering and technology professionals do more than just design work for the construction industry;
there is also all the work for manufacturing, medical, energy, and other industries. Products such as
computers, medical devices, software, automotive, and other products and services are an enormous
industry full of engineers or technology professionals. Arvey and Neel looked at their managers'
engineering style and found out that leader consideration and employee expectancies do have a
parallel relationship for job performance [2]. Job performance was more significant when an intrinsic
motivation took place by engineers when management creates tasks that can provide a sense of
accomplishment and achievements. The parallel connection between managers being great leaders
and employees' performance is vital for organizations to recognize.

Managers and leadership

Managers in the ETC industries play a vital role in improving sustainability and the triple bottom line.
Professionals such as engineers rely on their managers to help guide them in their careers. Part of a
manager's job is to motivate employees, develop and improve their subordinates' overall capabilities.
Engineers or technical professionals can become project managers, managers of engineers, or
management of construction. Many industry managers were engineers who performed a technical role
and are then supposed to transition into employee roles. Laasch and Conaway discussed how
sustainability is being able to maintain three different types of capital that include economic,
environmental, and social [16]. Management plays a vital role for any organization to help promote
sustainability and improve the triple bottom line.

Leaders and managers in an organization must know the values they are trying to achieve and what
structure to have for their organization. Leaders of the ETC industry play a vital role in the performance
of their employees. Intrinsic motivation is from the inside, and the internal desire of an individual was
extrinsic is external like a reward or bonus [8]. Dawson and Andriopoulos discussed that organizations
exist in a changing environment, and to survive, they must develop abilities to adapt. Understanding an
organization's culture as a leader is part of having the proper traits and characteristics to lead
successfully [8]. Suppose this does not happen; how are workers supposed to know what quality of a
product is, how to increase throughput, how to look out for each other, and help the overall success
and profit margin of the business. Glass discussed that leaders are more important to today's society in
the engineering and technology industry because of the rapid pace of changes [12]. With changes
occurring and the need for engineers to become leaders, Glass discussed how universities are now
trying to influence some training in curriculum towards leadership skills such as communication, ethics,
and management and not just technical [12]. Table I introduces articles that were looked at in this paper
to show what the ETC industry utilizes for the most effective leadership type and characteristic traits
employees look for in a leader.
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Table 1 - Research compilation of leadership styles and character traits for success

Researcher Effective leadership type concluded Effective characteristic traits
Veliu et al. [21] Transformational, Democratic,

Autocratic
Zulkiffli and Latiffi [24] Communication and teamwork are

most effective. Other traits should be
used: motivation, decision-making,
conflict management, delegation,
planning, team-building, negotiation

Giegold [11] Technical, motivating, influencing,
achieving missions, goals, & values,
communication, team-building,
resolving conflict, discussion of
performance

Cismas et al. [5] Providing feedback, communication,
persuading others, take action or risk

Farr et al. [9] Big thinker in quality and
responsibility, ethical and courageous,
masters change, risktaker, a mission
that matters, uses power wisely, a
team builder, and a good
communicator

Cunningham et al. [7] Coaching Leadership and Strategic
Leadership
Henkel et al. [13] Situational Leadership Motivation, inspiring, interpersonal
skills, and communication are just as
important as technical skills
Kelly and MacDonald Democratic
[15]
Ismail and Fathi [14] Situational Leadership
Asree et al. [1] Transformational and Transactional
Wipulanusat et al. [22] Transformational and Consideration
Leadership
Zulch [23] Situational Leadership
Newport [18] Written, oral communication,

customer relations, personal
initiative, teamwork abilities,
organizational knowledge, and
decision-making

A. Effective Leadership Styles

"Leadership plays a vital role in building the process, structures, and climate for an organization to
become innovative and to motivate team expectations toward innovations" [22, p.7]. Zulch stated for
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project management: "An effective leader will be able to adapt a style or combination of styles to suit
the circumstances" [23, p.173]. Understanding what leadership style works for employees is vital for
the success and the effectiveness of management for an organization.

According to Bannerman project success is "measure of the immediate performance of a project against
its main design parameters—schedule (time), budget (cost), scope, and quality—which the literature
tends to call a measure of project management success" 3, p.3]. Gaddis defined a project as "a project
is an organization unit dedicated to the attainment of a goal — generally the successful completion of
a developmental product on time, within budget, and in conformance with predetermined
performance specifications" [10, p.89]. A project's success relies heavily on how a project manager or
construction manager leads the group that is a part of the team.

In project management, Asree et al. discussed how project leaders play an essential role in motivating
the team, meeting project objectives, reducing cost and time constraints, and using a specific leadership
style depending on the project's nature [1]. There are different types of managers in the ETC industry.
Ismail and Fathi discussed how project managers need to use all different leadership styles [14]. Per
Ismail and Fathi, the leadership styles that a project manager must utilize depending on the phase of a
project are transformational, transactional, full-range leadership, servant, contextual, safety specific
transformational, and charismatic leadership [14].

Asree et al. discovered that transformational and transactional leadership are both needs for a project
manager's success, depending on the project phase [1]. Wipulanusat et al. found that transformational
and consideration leadership are vital for managers' success to motivate engineering professionals [22].
With both leadership styles, characteristic traits such as motivating individuals, encouraging innovation,
development of subordinates, cultivating relationships, open to new ideas, achieving results, accepting
diversity, committing to safety, and treating individuals with respect are the most vital traits to process
(22, p.14].

Even with a shift of leadership styles because the styles can change from project to project, or group to
group, the communication between the individuals working for a project manager remains an intrinsic
part of leadership [23]. Overall, a project manager must adapt to different leadership styles depending
on the group or project and utilize effective communication. The trait of communication is not limited
to language only, but also includes personality, behavior, attitude, and nonverbal such as body
language. Overall, it can be defended that a project manager in a leadership role for engineers,
technicians, and construction employees must use situational leadership style for success [23].

Veliu et al. discussed that leadership styles do have to adapt depending on the situation and individuals
being led [21]. Still, leadership does have a parallel relationship with employee performance. The ETC
sector is different from that of other industries and would require a different leadership style for
managers to lead effectively. Veliu also discovered in their quantitative research that the three
leadership styles of transformation, democratic, and autocratic have the most positive impact on
employee performance [21].

Cunningham et al. looked at project managers and the six leadership styles of coaching, strategic,
lassiez-faire, bureaucratic, autocratic, and democratic [7]. The research concluded that the project
management industry had little to no effect and that all individuals involved with project management
prefer coaching leadership and strategic leadership the most. However, the industries were also limited
to healthcare, pharmaceutical, and financial. There could be a delta in research if other manufacturing,
chemical, energy, and others were included.

Henkel et al. looked at project manager leadership behavior through quantitative analysis that showed
a more valuable situational leadership style approach than a one-type leadership style [13]. Project
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managers manage projects with constraints on scope, time, costs, and safety while utilizing a broad
field of individuals from the technical and construction industry. The adaptation to using different
leadership styles with the appropriate characteristic traits can influence the project's success. Henkel
et al. discussed that qualities such as motivation, inspiration, interpersonal skills, and communication
are just as critical as project managers' technical skills [13]. These qualities are vital for engineers to
understand when taking on these roles; other skills and assets besides technical matter in management
success.

Kelly and MacDonald researched effective leadership; the types of leadership which involve
communication types looked at in their study were authoritarian, democratic, laissez-faire, and
bureaucratic [15]. After Kelly and MacDonald interviewed 340 participants, the majority wanted
democratic leadership. According to Kelly and MacDonald democratic leadership, "encourages
subordinate input in decisions and engages in two-way communication with his/her subordinates" [15,
p.435].

B. Leadership Character Traits that Employees Prefer

Leadership characteristic traits are vital to the ETC industries. Understanding what traits employees are
yearning for from their managers can help with employee performance. This understanding and
knowledge can also help managers drive toward being a better leader and shift to the leadership style
that will be most effective with their team [18].

Zulkiffli and Latiffi found that communication and teamwork are essential skills for project managers in
sustainable construction projects [24]. However, it still takes other skill sets and traits for project
managers to be successful, according to Zulkiffli and Latiffi [24]. Besides communication and teamwork,
other skills or characteristic characteristics useful for project managers are motivation, decision-
making, conflict management, delegation, planning, team-building, and negotiation.

Giegold looked at engineering management's essentials and three distinct critical skills: technical,
conceptual, and human skills [11]. The technical portion is still significant, being an engineering and
technical manager. Still, other factors such as conceptual skills and that deal with items such as
influencing, motivating, achieving missions, goals, and values are just as essential, and so is human skills
that deal with motivating, communication, team-building, resolving conflict, and discussing
performance [11].

Cismas et al. concluded that an effective leader must understand how to adapt and assess personal
strengths with shortcomings [5]. Great influential leaders should understand how their team fits into
the big picture to achieve a successful outcome of its goals, strategies, and targets. The four traits vital
for a leader from their research are listening and providing feedback, communication, persuading ideas
to make followers believe in them, and convincing others to take action, for it is ok to take a risk and
make mistakes.

Farr et al. discussed that engineers must develop into leadership roles faster than their predecessors
with fast changes with modern engineering [9]. Farr et al. went on to discuss senior engineers have
been successful because they demonstrated technical excellence but must develop into a leader [9].
This development can be done by continuing to work on nine characteristic traits. The nine traits are
being a big thinker in quality and responsibility, ethical and courageous, masters change, risk-taker, a
mission that matters, use power wisely, a team builder, and a good communicator [9].
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Conclusion

This research study provided information on leadership types in the engineering and technology sector
and what traits are effective in leadership. Some managerial roles, such as project management in the
engineering and construction industry, require a diverse understanding of different leadership styles
throughout the phase of a project. This information could also be determined as using situational
leadership for a project manager. Other roles, such as engineers' manager, look for managers to lean
toward transformational and consideration leadership. To help create a high performance like Asree et
al. discussed in the ETC industry is vital [1]. Excellent leadership and understanding what type of
leadership is effective with the effective characteristic traits can help improve motivation,
communication, team-building, and performance [11].

The types of leadership used by managers in the ETC sector and what traits are effective in leadership
have been summarized from the research. The study's reoccurring characteristics that are effective for
managers and leaders in the ECT industry have been identified from this paper's analysis. The research
also provides insight that some specific traits are effective in helping to motivate individuals in what
they look for in a leader.

References [5], [9], [11], [13], [18], [24] showed traits that leaders should possess. The characteristics
are communication, attitude, behavior, motivating individuals, encouraging, innovation, development
of subordinates, cultivating relationships, being open to new ideas, achieving results, accepting
diversity, committing to safety, and treating individuals with respect are the most vital traits process.
From [1], [7], [13]-[15], [21]-[23], there is a connection that effective leadership types such as
transformation, situational, and transactional can be effective to help the improvement of the
sustainability, motivation, and productivity at organizations.

There is a lack of research for management and leadership in the ETC industries. More research should
be conducted on what employees are looking for in their leaders as engineers, technical individuals, or
construction industry professionals. Having quantitative analysis to investigate what traits are preferred
by employees in leadership by managers in the engineering and technology sector is vital to a trillion-
dollar industry. Bettering leadership in this concentrated industry can help strive for improvements for
employees' motivation, sustainability for all, and the triple bottom line of an organization. Investigating
the situational leadership style more on the key traits employees in the ETC sector value in a leader and
manager needs to be researched more through quantitative research. This research continuation can
provide added value for improving leadership and management throughout the ETC sector, which will
enhance sustainability and the triple bottom line for an organization.

This paper has some limitations. The study was also limited with a lack of quantitative research in the
management and leadership field of ETC sectors. The literature provides insights into how there is a
relationship between leadership styles and character traits that can improve managers' leadership
capabilities. References [5], [9], [11], [13], [18], [24] found that traits such as motivating employees and
effective communication are significant for leaders. References [13], [14], and [23] found that there is
a connection between great leaders and situational leadership. There is limited research for defined
areas in the globe and the United States. With different cultures and laws, types of leadership and traits
could be different. This paper's gathering of information provides a need for further research into what
employees in the ETC industries are looking for in a manager and leader. The major limitation is that
this is a nonempirical paper and empirical work needs to be done.
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