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Abstract: Most studies in the project management field emphasized the effects of leaders or managers,
but these effects have rarely been examined at the project level. To cover this research gap,
this study applies organizational ambidexterity theory to examine the effects among ambidextrous
leadership, ambidextrous culture and sustainability-based project performance. Using a valid sample
of 217 project leaders and members from Chinese construction projects, the method of multiple
linear regression was adopted to assess the direct relationship among ambidextrous leadership,
ambidextrous culture and project performance. Moreover, the bootstrapping technique through
structural equation modeling, has been used to analyze the mediating effect of ambidextrous culture.
Additionally, the sample data was divided into different groups according to the median value of the
variables to conduct the ANOVA and to assess the within-group differences. The results indicated
a positive and direct relationship that ambidextrous leadership has on project performance and
ambidextrous culture. In addition, there was also a mediating impact of ambidextrous leadership
on project performance via ambidextrous culture. Thus, ambidextrous leadership combined with
transformational leadership as well as transactional leadership likely has a stronger positive impact
on project performance through fostering the adaptive culture and consistent culture. Our findings
contribute to an in-depth understanding of the role of the leader and culture for project outcomes.
The project-based organization in construction projects could train project leaders” ambidextrous
leadership behavior to facilitate the formation of an ambidextrous culture and to increase project
performance. Moreover, this study enriches the existing literature on leadership and project
management by highlighting the important path of ambidextrous leadership and ambidextrous
culture on the performance at the project level and going beyond the single leadership behavior or
single culture.

Keywords: sustainability-based project performance; ambidextrous leadership; project ambidextrous
culture; mediation model; bootstrapping

1. Introduction

Numerous studies have indicated that the construction industry has a low efficiency level
compared to manufacturing or electricity industries [1]. To meet the requirements of technological,
organizational and sustainable development, construction companies or project-based organizations
should seek new operational and managerial approaches to achieve a more efficient production or
construction process [2,3]. The project is considered as a creative environment, where different parties
with various skills and knowledge are addressing specific problems within limited time frame and
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resources [4]. The project-based character burdens the project management and its implementation with
paradoxes and tensions, then project management processes are complex and nonlinear, which leads
to an ever-changing cycle of events or requirements [5]. Similar to the yin and yang organization
context [6], there is a balance between hard elements (e.g., discipline) and soft elements (e.g., trust).
The organizational ambidexterity is necessary but difficult to be implemented at the project level
in order to achieve the pre-defined goals and being innovative under the discipline. Although the
firm-level ambidexterity is a topic recently discussed [7], issues such as organizational ambidexterity
at the project level have not yet been addressed or developed in the literature.

Organizational ambidexterity refers to the ability of an organization to be aligned and efficient
in the organizational management to meet the development demands, while adapting to a changing
organizational environment [8,9]. Ambidexterity is proposed, which arises from the organizational
context [10], and the leadership and culture are investigated to the problem that how the organizational
characteristics manage and embrace conflicts or contradictions [11,12]. When the question turns
to a complex construction project setting, a single leadership style cannot promote the project
or the organization effectively. Instead, a combination of different leadership styles, which are
flexibly adopted to the ever-changing environments within the project construction process, has been
considered to be more effective. In other words, leadership in construction projects has to
match the complexity and the pace of construction [13]. The ever-changing pace confronting
temporal construction project-based organization has resulted in calls for more adaptive and flexible
leadership [14]. In the existing literature, leadership is focusing on stable leader traits and styles,
e.g., transformational leadership [15,16], and transactional leadership [17,18]. However, a simple linear
relationship between leadership and organizational performance cannot account for the temporal
dynamics in the construction projects. Thus, we assume that the flexible and complementary leadership
behaviors could be better to correspond to the changing requirements and to promote an optimal
project execution. In summary, the flexibility and supplementary of leadership behaviors are called
ambidextrous leadership, and this leads us to the proposition that project performance requires
ambidexterity rather than unitary management approach.

Besides, organizational culture has several traits, such as adaptability in response to external
conditions, normative integration and consistency [19]. Consistency ensures stability and direction,
while adaptability allows for change and flexibility [20]. Gibson and Birkinshaw [10] state that
an organization should avoid both too much discipline as well as too much support or trust.
However, the question regarding the type of organizational culture that could promote and enable
the organizational ambidexterity remains [21]. Furthermore, the organizational culture has rarely
been conceptually tested in the organizational ambidexterity literature. The second proposition is to
examine the ambidextrous culture in a project (composed of adaptive and consistent culture), playing
the role of a mediator between ambidextrous leadership and project performance.

Although the concepts of ambidextrous organization or organizational ambidexterity are not new,
being so far applied to leadership or culture, the idea of ambidextrous leadership and ambidextrous culture
has not yet been discussed within a complex construction project setting or even a temporary project-based
organization. More specifically, the impact of ambidexterity at a lower level, e.g., the project level, has not
yet been discussed in the existing literature. As such, we expand the concept of ambidexterity to the
leadership and culture observed at the project level as well as to project members. The goal of this
paper is to empirically assess the role played by the ambidexterity theory of leadership and culture in
project management. This study aims to contribute to the existing strand of literature on leadership in
construction projects or project-based organizations by providing evidence that leaders who possess
high levels of both transformational and transactional behaviors are more successful and effective in
terms of promoting and improving the overall project performance. This paper also provides a series
of practical and managerial implications, thus the results might be useful either in the training or
development of new leadership behaviors or styles or in the fostering of the existing organizational
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culture in order to increase the efficiency of project management. Moreover, several directions for
future research will be outlined in light of the current findings.

The findings of this paper contribute to theory and practice in several ways. First, the ambidextrous
lens are used to examine leader behavior and culture in the project-based organization. Although
prior literature has considered organizational ambidexterity, the conceptualization of organizational
ambidexterity in construction projects is presented in this paper, which generates new directions in
project management research. Second, the ambidextrous phenomena in organizations deriving from
the West is bridged and extended. Aligned with the Eastern thinking, our research is conducted in
China, and our understanding of organizational ambidexterity and effective approaches to them are
integrated and broadened to provide insights for researchers and project leaders in the construction
project context.

2. Theory and Hypotheses

2.1. Organizational Ambidexterity, Ambidextrous Leadership and Culture

The term organizational ambidexterity was firstly discussed by Duncan [8], being defined
as the ability of an organization to be aligned and efficient in covering business demands while
simultaneously adapting to environmental changes [10,22]. Gibson and Birkinshaw [10] stated that
ambidexterity resulted from the organizational context. Previous literature has also investigated
leadership characteristics that enable members to embrace organizational contradictions [11,12],
and the relationship between organizational ambidexterity and organizational performance [10,23].
Organizational ambidexterity has been studied in relation to the organizational ability to simultaneously
target transformations, stability, flexibility and efficiency [22]. In contrast, few studies focused on how
organizations achieve the organizational ambidexterity [24], nor on the organizational ambidexterity
in temporary organization or project-based organization.

The ambidexterity theory of leadership discussed the interaction between two complementary
leadership behaviors [25], e.g., opening and closing behaviors [26], directive and empowering
leadership [27], or transformational and transactional leadership [14]. A combination of different
leadership styles or behaviors has been suggested to be more effective for the changing environments
and organizational requirements [25]. Recent studies have investigated the stable leader traits
and general leadership behaviors, focusing on a stable and inflexible leadership. For example,
Rosing et al. [25] proposed that the temporally flexible leadership was necessary for the dynamic
organizational change. A single leadership may be not appropriate for continuously-changing
organizational situation, and the relationship between single leadership and organizational outcomes
cannot account for the organizational temporal dynamics [28]. Baskarada et al. [29] stated that
effective leadership required a balance between transformational leadership and transactional
leadership. In other words, the integration of different leadership behaviors or the complementary
leadership behaviors were corresponded to the organizational dynamic requirements that a single
one could not be able to meet. Moreover, different leadership styles would have different impacts
on organizational ambidexterity [30]. Hence, the central idea of ambidextrous leadership was
that complex organizational activities were matched by en equally complex leadership approach,
i.e., the complementary leadership behaviors (e.g., opening and closing behaviors, or transformational
and transactional leadership) [26]. For instance, Schulte et al. [31] used the communities of practice as
a case study and viewed the ambidextrous leadership in the form of opening and closing leadership
behaviors as a matched approach with the ambidextrous nature of community forms. Tuan [32]
suggested that an ambidextrous leadership that is comprised of opening leadership and closing
leadership behaviors, could contribute to the public organizational reform. Vargas [33] provided
evidence that a blend of transformational leadership and transactional leadership would facilitate the
achievement of high organizational performance. The ambidexterity theory of leadership therefore
stated that the interaction of two different leadership behaviors could predict or promote the outcomes
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at the individual or organizational level, in such a way that organizational outcomes were high when
both types of leadership behaviors were high [25]. Organizational ambidexterity may be promoted and
fostered by ambidextrous leadership [34], the behaviors of which could switch flexibly and reconcile
the conflicts or tensions [35].

Organizational culture has been defined as the underlying values, beliefs and principles, which
serve as the basis for the organization management [36], forming the informal part of the organizational
context to complement the formal part (e.g., the system) [37]. The organizational culture has several
specific features, such as adaptability in response to external situations, and normative integration
and consistency [19]. Consistency ensures stability and direction, while adaptability allows for change
and flexibility [20]. Both traits of organizational culture were taken as organizational management
approaches to cope with the dual problems of stability and flexibility as well as the internal integration
and external adaptation [38]. The dual aspects of the organizational culture (i.e., consistency and
adaptability) in the process of organization management were further developed as the concept of
ambidextrous organizational culture [19]. Recent work has focused on the question as to what kind
of organizational culture promotes the development of organizational systems, and processes [21].
Wang and Rafiq [19] suggested shared vision and organizational diversity as the main elements that
constitute an ambidextrous organizational culture. On the one side, Gibson and Birkinshaw [10]
highlighted that shared vision was a transformational mechanism that encourages and inspires
the active involvement of employees in the organizational management process, as well as the
integrative judgments of individuals. On the other side, Rink and Ellemers [39] hold that organizational
diversity was defined as the set of organizational values and norms that respect and tolerate
differences in knowledge and viewpoints. Combined with specific Chinese context, Xu et al. [40]
transferred the shared vision and organizational diversity to an adaptive and consistent culture.
In line with Han et al. [41], the group with ambidextrous organizational culture (i.e., adaptive and
consistent culture) emphasized the individual subjectivity to make choices and to develop themselves,
and allowed the task-related differences to be congruent with the organizational norms. According
to Junni et al. [42] and Lee et al. [43], the ambidextrous organizational culture have shown positive
effects on the organizational performance. Furthermore, such ambidextrous culture constructed by the
adaptive culture and consistent culture or shared vision and organizational diversity, was regarded as
a causal organizational resource for organizational outcomes [10,19,41].

2.2. Ambidexterity in Construction Projects

A construction project is formed from numerous organizations. Individuals or groups originating
from their parent companies or different organizations congregate for a specific project task and
the project-based organization is disbanded upon the completion of the project task. According to
Giritli and Oraz [44], the project-based character of a construction project within the temporary
organization, will influence the managerial leadership styles or behaviors of professionals working in
the construction projects. Although, there are different preferences for leadership styles, it may not be
the most effective or successful leadership to consider all project conditions. For example, Cleland [45]
stated that leadership is a continuous and flexible process, thus leadership in terms of project needs has
to be adapted to the project’s particular situation. Moreover, Naum [46] argued that projects coupled
with large capital investment and complex decision-making, usually require different leadership
styles. Moreover, according to Harvey and Ashworth [47], the construction projects have some specific
characteristics, such as the project life-cycle and contractual arrangements, which have to be taken into
account. The success of construction projects is associated with the leadership of project managers [48].
Furthermore, the managers or professionals of construction projects need different leadership styles or
behaviors which should be adapted to different phases of the life cycle. Different leadership styles
will change in the same pace as the progress of the construction projects [44]. The difference in task
requirements among different project stages also suggests that different leadership styles may be
adopted for each stage [49]. To sum up, it is difficult to identify the most appropriate leadership style
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in a construction project. As such, leadership in projects may switch from one style of leadership
to another or combine different leadership styles. Individuals involved in the implementation and
management process of construction projects cannot rely on or exert a single leadership style but
enact a range of leadership styles to reach a right balance. Similarly, when it comes to the culture for
construction projects, the different climate or values taken from different stakeholders were integrated
in the project-based organization. Therefore, the ambidextrous organizational culture combined with
the different existing cultures was regarded from a general standpoint rather than from a singular one
for construction projects.

According to the ambidexterity theory of leadership and culture, the above-mentioned
structure of leadership and culture in theories would be used in the literature and analysis.
Prior research has provided evidence indicating that ambidextrous leadership could be formed
by combining transformational and transactional leadership [14,50], and ambidextrous culture
could be consisting of adaptive and consistent culture [40,41]. While organizational ambidexterity
could occur at all hierarchical levels of an organization [51], it could also occur at the project level.
Hence, the ambidextrous leadership and ambidextrous organizational culture would be used in
this study to explore and explain the mechanism through which leadership and culture boost
the performance of project-based organizations as well as enable the sustainable development of
construction projects.

2.3. Ambidextrous Leadership and Sustainability-Based Project Performance

Leadership has been proved to be a positive force in the construction innovation context. More
specifically it plays an important role at the firm level. For example, Staniewski et al. [52] suggested
that a strong leadership and a highly qualified educated manager would contribute to the innovative
activity of construction enterprises. The majority of researchers referred to transformational leadership
and transactional leadership as the core effective leadership behavior in organizations. Avolio et al. [53]
identified the main four components of transformational leadership, namely idealized influence,
inspirational motivation, intellectual stimulation, and individualized consideration. Bass [15] and
Bycio et al. [54] labeled the core components of transactional leadership, including management by
exception and contingent reward.

As expected, different leadership behaviors have different effects [55]. Podsakoff et al. [56]
indicated that transformational leadership had an active effect on organizational performance. Bass [57]
disclosed that transformational leadership was found to be highly correlated with outcomes in
subordinates” and unit effectiveness. Mao and Long [58] proved that transformational leadership
positively and significantly predicted organizational performance. Brandt et al. [59] reported that
transformational leaders could stimulate organizational members to anticipate changes of the external
environment and to adapt to them in order to improve the organizational profitability. Besides,
there was also empirical evidence suggesting the role of transactional leadership. Politis [60]
suggested that transactional leadership has an indirect effect on organizational performance. Moreover,
Chan et al. [55] found that transactional leadership has a negative effect on fostering construction
innovation at the firm level. Zheng et al. [61] showed that transactional leadership positively affects
organizational innovation performance in a project-based organization setting.

Ambidextrous leadership is formed by two complementary sets of leadership behaviors that fit
the organizational and environmental requirements [25]. The most important characteristics of the
ambidextrous leadership are flexibility and fluidity so that leaders can switch between two leadership
behaviors as required by the organizational task. Liu and Fang [62] established a power-based
leadership behavioral model and stressed that project leaders” behaviors or styles exert a significant
influence on the performance of project team members. The contradicting leadership styles may pose
a synergistic influence on fostering the organization whole effect [63].

Thus, we propose the following hypotheses and sub-hypotheses:
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Hypothesis 1. Ambidextrous leadership has a significant direct effect on sustainability-based project performance.
Hypothesis 1a. Transformational leadership has a significant direct effect on sustainability-based project performance.
Hypothesis 1b. Transactional leadership has a significant direct effect on sustainability-based project performance.

Hypothesis 1c. Transformational leadership and transactional leadership have an interaction effect on
sustainability-based project performance.

Hypothesis 1d. The ambidextrous leadership integrated from transformational leadership and transactional
leadership has a positive significant effect on sustainability-based project performance.

2.4. Ambidextrous Leadership and Project Ambidextrous Culture

Dension and Mishra [20] suggested that an involving and adapting culture could emphasize
flexibility and changes in the environment, while a consistent culture ensured stability and direction.
Thus, the organizational culture could be developed as a solution for solving the dual problems of
external adaptation and internal integration [38,41]. The organizational ambidextrous culture has
been defined as adaptive culture and consistent culture according to the connotation of contextual
ambidexterity [40]. Mccarthy and Gordon [64] suggested that a team with ambidextrous culture pays
attention to the employees, encourages the decision making and allocates time spontaneously.

Moreover, according to the social cognitive theory [65], people are producers that operate through
phenomenal and functional consciousness, rather than passively coping with the external environment.
The behaviors of executives or managers is crucial to supporting the organizational or team culture
to make the leaders’ behaviors visible or effective [66]. Thus, there is a close relationship between
the organizational culture and the leaders’ behaviors or styles. Considering the above statement,
ambidextrous leadership is not a single leader or leader behavior, but is rather shared across many
hierarchical management levels. Ambidextrous leadership could execute transformational behaviors
(e.g., provide a vision) to obtain the identification and support of employees, and adopt transactional
behaviors (e.g., personnel training, performance appraisal and reward systems) to manage conflicts
and contradictions and guarantee the organizational order and consistency [67].

Hence, ambidextrous leadership is conductive for fostering an ambidextrous culture. Transformational
leadership encourages employees to work and cooperate together to achieve the mutual vision or goal.
The followers in the organization are more likely to identify with the collective vision and perceive
the goals as their own [68]. In addition, transactional leadership could have a higher potential to
associate with the perceptions of organizational support and justice [69]. Contingent reward and
active management-by-exception would be perceived by employees as fair to follow the criterion or
discipline of the organization. Therefore, we hypothesize:

Hypothesis 2. Ambidextrous leadership is positively related to project ambidextrous culture.
Hypothesis 2a. Transformational leadership is positively related to project adaptive culture.
Hypothesis 2b. Transactional leadership is positively related to project consistent culture.

Hypothesis 2c. Ambidextrous leadership integrated from transformational leadership and transactional leadership
has a positive significant effect on ambidextrous culture formed by adaptive culture and consistent culture.

2.5. Project Ambidextrous Culture and Project Performance

As outlined above, the ambidextrous culture formed from an adaptive and consistent culture,
might well fit within the project-based organization demands. The adaptive culture in the organization
emphasizes quick responses and answers for the external environment and new domains. Though, it is
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difficult to cope with the new knowledge or technological issues in the project, or to integrate across
stakeholders from different organization units [70]. Moreover, the adaptive culture encourages
the organizational diversity to tolerate differences and changes, advocating individuals” different
viewpoints and behaviors to break the convention [71].

The consistent culture in the organization emphasizes the shared vision, which could be taken as
the organizational values and norms, to facilitate the positive and active participation of organizational
members in the process of goal achievement, communication, cooperation, and knowledge sharing [19,72].
Besides, the consistent culture is beneficial to reduce the uncertainty of the task and to maintain the
existing norms to improve the organizational harmony [73].

Overall, in the organization with ambidextrous culture, each member plays the dual roles of
differentiation supporter and resource integrator [41]. The heterogeneous knowledge and perspective,
and the harmonious interaction among members could promote the improvement of organizational
performance. Thus, we hypothesize:

Hypothesis 3. Project ambidextrous culture is positively related to sustainability-based project performance.
Hypothesis 3a. Adaptive culture is positively related to sustainability-based project performance.
Hypothesis 3b. Consistent culture is positively related to sustainability-based project performance.

Hypothesis 3c. Ambidextrous culture integrated from adaptive culture and consistent culture has a positive
significant effect on sustainability-based project performance.

2.6. The Mediation Effects of Project Ambidextrous Culture

Within this paper, we have proposed that ambidextrous leadership is positively associated with
sustainability-based project performance (Hypothesis 1). We have also argued that ambidextrous
leadership likely has a positive effect on ambidextrous culture (Hypothesis 2). In addition, we have
hypothesized that a positive relationship between ambidextrous culture and sustainability-based
project performance exists (Hypothesis 3). By extension, the theorizing behind Hypotheses 1-3
also suggests a mediation model that explains the indirect effect of ambidextrous leadership
on sustainability-based project performance via ambidextrous culture. By integrating the above
arguments, it suggests that the effect of ambidextrous leadership on project performance will be
mediated by the ambidextrous culture in the project implementation and management process.
Therefore, we hypothesize:

Hypothesis 4. Project ambidextrous culture mediates the relationship between ambidextrous leadership and
sustainability-based project performance.

Hypothesis 4a. Adaptive culture mediates the relationship between transformational leadership and
sustainability-based project performance.

Hypothesis 4b. Consistent culture mediates the relationship between transactional leadership and sustainability-based
project performance.

Hypothesis 4c. The ambidextrous culture formed by adaptive culture and consistent culture mediates the
relationship between ambidextrous leadership, which is formed by transformational leadership and transactional
leadership, and sustainability-based project performance.

In this study, ambidexterity is introduced into construction projects. Based on prior research
and the above-mentioned hypotheses, a conceptual model was established as shown in Figure 1.
First, we assess how ambidextrous leadership (composed by transformational leadership and
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transactional leadership) influences sustainability-based project performance (Hypothesis 1). Second,
we assess how ambidextrous leadership is associated with the ambidextrous culture (consisted of
adaptive culture and consistent culture) (Hypothesis 2). Third, we evaluate how ambidextrous culture
influences sustainability-based project performance (Hypothesis 3), and finally, how ambidextrous
culture exerts a mediating role (Hypothesis 4).

Ii Hla
H4a
Transformational .
Leadership ~ —— H2a ——> Adaptive Culture H3a
(FL) (AC)
~
AN N .
\\ N\ N Interaction \\ N Interaction
\ (Mean centered \ (Mean centered
\ FL x Mean \ AC x Mean \L
\ centered AL) \ centered CC)
\ / I VY Sustainability-
Y] Hle \( based Project
/" Hid A Performance
,\ [ 7 (PP)
/A /
/ \| Ambidextrous / Ambidextrous j\
/ Leadership — H2e ——> Culture I— H3c
/s (FL x AL) / (AC x CC)
17 / “
/ / | 7 7 H4c
/
L7
Transactional Consistent
Leadership — H2b ——~ Culture H3b
(AL) (CC)
H4b
Hib

Figure 1. Conceptual model.

3. Data and Methods

3.1. Participants and Procedures

Survey questionnaires were distributed through on-line and e-mail to the members engaging in
the construction projects operated in China. The respondents were selected on the basis of research
purpose with the selection criteria tailored to the specific research target [74]. All respondents were
project managers or engineers or subordinates taking part in various types of construction projects,
including building projects, highway projects, and railway projects. Using managers or engineers or
members of the project team as the source of data for the project-level variables is appropriate given
that the sample is formed from executors who could improve and promote the project performance.
Two different forms of questionnaires labeled as Form-A, and Form-B were prepared. Form-A collected
the data concerning the context of the project and the individual conditions, which were partially
taken as control variables. Form-B asked the respondents to evaluate the scales of the research
variables. Out of 300 distributed questionnaires, 260 questionnaires were returned. After excluding
the incomplete questionnaires and the identical answers, the final usable sample contained 217 data.
Table 1 depicts the characteristics of the respondents.



Sustainability 2017, 9, 2336 9 of 24

Table 1. Characteristics of the sample.

Variables Frequency Variables Frequency
Education Gender
Under junior college 3 Male 82
Junior college 23 Female 135
Bachelor 81 Job
Master 88 General employee 71
Ph.D. and above 22 Technician/Engineer 70
Working, years Junior manager 42
<5 110 Middle manager 29
6-10 75 Senior manager 5
11-15 18
16-20 5
>20 9 Total 217

3.2. Measures

The project-level variables, such as ambidextrous leadership, project ambidextrous culture,
sustainability-based project performance, were measured. The 5-point Likert-type scale was used for
all studied variables, the format of which was anchored as 1 = strongly disagree and 5 = strongly agree.
Meanwhile, other variables, such as gender, education, working years, working unit, and project type
were taken as the control variables in the questionnaire.

3.2.1. Ambidextrous Leadership

In this study, the ambidextrous leadership was calculated by the product of transformational
leadership and transactional leadership, according to the practice of Cao et al. [75]. The 5-items scale
of transformational leadership, validated by prior studies such as Li and Shi [76] and Chen et al. [77],
considered several dimensions, namely intellectual simulation, inspirational motivation, vision
inspiration and moral modeling. The Cronbach’s « was 0.875. The 4-items scale of transactional
leadership was developed by Waldman et al. [78] and Yang et al. [79] with two dimension of
contingency reward and exception by management. The Cronbach’s o was 0.774.

3.2.2. Project Ambidextrous Culture

The 11-item short-form of two dimensional scale was adopted to the dimensions of adaptive
culture (6 items) and consistent culture (5 items) as developed by Xu et al. [40]. The ambidextrous
culture of the project could also be calculated by the product of adaptive culture and consistent culture.
The interaction of the two kinds of culture cannot be the representative of the ambidextrous culture
but rather the additional influence when the two cultures coexisted [41]. The Cronbach’s alpha of the
adaptive culture scale was 0.904, as that of the consistent culture was 0.864.

3.2.3. Sustainability-Based Project Performance

The sustainability-based 0 project performance was evaluated by the project managers and project
team members with a 5-item scale according to Ozorhon et al. [80]. The Cronbach’s alpha was 0.899.

3.2.4. Control Variables

Gender, education, working years and jobs were considered as control variables in this study.
The categorical question (1 = male and 0 = female) was used to assess gender. Education was measured
by a 5-point scale from 1 (under junior college) to 5 (Ph.D. and above), while working years were
measured by a 5-point scale ranging from 1 (<5 years) and 5 (>20 years). Last, the job was measured
by a 5-point scale ranging from 1 (general employee) to 5 (senior manager).
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An exploratory factor analysis (principle components analysis with maximum varimax rotation)
was conducted to identify the dimension of variables. Factor loading of more than 0.40 was considered
as a criterion to retain items, as shown in Table 2. The Cronbach’s alpha, composite reliability (CR)
and average variance extraction (AVE) were also depicted in Table 2. The o« and CR above 0.70 were
consider as a criterion [81], and the AVE above 0.50 was also considered as a criterion [82]. The statistics
of the study variables almost meet these criteria.

Table 2. Results of exploratory factor analysis.

Construct Items Loading « CR AVE

FL1 focuses on giving the individual

consideration for each member in the project 0828

FL2 positively emphasizes the importance of the
project goal and value to develop the team 0.768

attitude and spirit among project members

Transformational leadership (FL) 0.875 0910 0.671

FL3 inspires others to work for the same goal

through work passion 0-848
FL4 asks questions to promote others to think 0.832
FL5 works and shares together with others in the 0.816
construction process ’
ALL1 points out what people will receive if they do
0.755
what needs to be done
AL2 reinforces the link between achieving goals
and obtaining rewards 0-796
Transactional leadership (AL) 0.774 0.857 0.600
ALS3 focuses on avoiding irregularities, mistakes,
. . . 0.790
exceptions or deviations from what is expected
AL4 talks about special commendations and/or
. 0.756
promotions for good work
AC1 encourages members to innovate 0.763
AC2 emphasizes the quick responses and acts 0.785
ACS3 pays attention to answer to the change of 0.818

competitors or other factors

AltdaptiXeC AC4 advocates the communication and learning 0783 0904 0900 0.600
culture (AC)  through sharing experience ’
ACS5 keeps finding new options to improve
0.770
the work
AC6 emphasizes the change according to the 0.727
Ambidextrous advice of owners or clients '
culture . .
CCl1 pays attention to the consistency of the goals 0.894
among members ’
CC2 follows the clear and consistent value 0.855
Consistent CC3 advocates the coordination between
culture (CC) members with different abilities for the 0.541 0.864 0.479
project task
CC4 emphasizes the need of cooperation to
s 0.551
finalize the work
CCS5 tries to identify the ‘benefit for all” solution 0.519
PP1 the project duration has been saved 0.803
PP2 the project cost has been reduced 0.857
Sustainability-based project PP3 the productivity and efficiency of the project 0.886
performance (PP) has been improved - 0.899 0925 0.712

PP4 the experience gaining has been promoted 0.863

PP5 the satisfaction of stakeholders has

been increased 0.807
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3.3. Analytic Strategy

After the measurement models analysis (e.g., reliability test and validity test), given the mediation
conceptual framework, the direct and indirect effects of hypotheses were respectively tested using
Linear Regression methods through the software Stata 13.0 with the Baron and Kenny approach [83].
The test results showed the significance of regression coefficients indicating the significant of the
influence path, and the coefficient of determination R square indicating the explained variance
percentage. Moreover, the mediating effects of the total model were applied Structural Equation
Modeling (SEM) analyses through the software AMOS 24.0 with the bootstrapping method [84].
The test results showed the confidence intervals, which were better than the significance of coefficients.
Finally, in order to test whether the effects of ambidextrous leadership and ambidextrous culture were
significantly better than the single leadership or culture, the within-group ANOVA technique was
used with the software SPSS 22.0 to justify the significance of different groups.

Specifically, prior to testing these hypotheses, we conducted common method variance test,
reliability test, confirmatory factor analysis (CFA) and correlation analysis to test all the study variables.
Next, Hypothesis 1-3 were tested using multiple regression analysis, and the p-value and R square
were adopted to judge the significance of coefficients and the goodness of the regression model.
Hypothesis 4 was tested using the structural equation modeling. The mediation models were tested
with the method of bootstrapping. The 95% confidence interval around the total, direct and indirect
effects were constructed using bootstrapping approaches with 1000 iterations. Lastly, the variance
analysis was used to analyze the within-group difference using ANOVA. According to the scales of
the sample data, the sample was divided into four groups to be compared with the mean difference of
each group.

4. Results

4.1. Common Method Variance Test

The dependent and independent variables were measured in the same questionnaire, thus it
was necessary to conduct a common method variance test. Firstly, the Harman’s one-factor test was
conducted [85], whereby all items were simultaneously entered into a factor analysis through principle
components analysis and maximum varimax rotation. The results of the factor analysis indicated that
four factors explaining 64.812% of the variance, with the first factor accounting for 20.401% of the total
variance. The results suggest that there was not a single factor structure that all items emerged, or one
factor that accounted for the majority of the total variance.

Secondly, the alternative testing approach was implemented as suggested by Malhotra et al. [86].
The fit indices indicated that a hypothesized model consisting of a single latent variable had a poor fit,
such as xz/df =4.457, CFI =0.727; GFI = 0.639; TLI = 0.702; RMSEA = 0.127. Therefore, the common
methods bias is not a serious problem for the data in this study.

4.2. Reliability and Validity Test

The reliability results have been stated in Table 2. The Cronbach’s alpha and the composite
reliability of all studied variables met the criterion, and results which were in line with previous
studies. Besides, the results of the exploratory factor analysis have also been exposed in Table 2,
indicating the construct validity of the studied variables. Meanwhile, the average variance extraction
(AVE) values of all studied variables have been calculated, the results of which either exceeded 0.500 or
were close to 0.500. The factor loadings of all the items were more than 0.500. These results indicated
that there was a good convergent validity. Table 3 shows the discriminant validity through confirmatory
factor analysis using AMOS 24.0 version. Compared with the competitive model, the fit indices of five
factors model were better, which indicated that the scales have a good discriminant validity.
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Table 3. Results of confirmatory factor analysis.

Model x> df  x2ldf CFI TLI  RMSEA
5 factors model: FL, AL, AC, CC, PP 588.368 265 2220 0.907 0.895 0.075
4 factors model: leadership variables (combined: FL

and AL), AC, CC, PP 623.317 269 2317 0.898 0.886 0.078

3 factors model: leadership variables (combined: FL

and AL), culture variables (combined: AC, CC), PP 736.605 272 2708  0.866  0.853 0.089

2 factors model: leadership variables (combined: FL
and AL), and PP combined AC with CC

1 factor model: all items loading on the same factor =~ 1225.571 275 4457 0.727  0.702 0.127

1019.241 274 3.720 0.786 0.765 0.112

Notes: Sample size = 217; FL, transformational leadership; AL, transactional leadership; AC, adaptive culture;
CC, consistent culture; PP, sustainability-based project performance. Model fit was assessed using the recommended
cut-offs: 0.90 for TLI (Tucker-Lewis index) [87] and CFI (comparative fit index) [88]; 0.05 as an indicator of good fit
and 0.10 as the upper limit of acceptable fit for RMSEA (root mean square error of approximation) [89].

4.3. Descriptive Analysis and Correlation Analysis

Table 4 shows the mean, standard deviation, and Pearson correlation coefficients of all studied
variables. In line with previous research, transformational leadership and transactional leadership
had positive associations with project ambidextrous culture dimensions and project performance.
Furthermore, the adaptive culture and consistent culture also had positive relationships with project
performance. Besides, the square root values of AVE in parentheses were almost exceeded the
correlation coefficients, which further confirmed the discriminant validity.

Table 4. Descriptive statistics and correlation coefficients.

Variables 1 2 3 4 5 6 7 8 9
Mean - 3.470 1.750 2.203 3.734 3.664 3.719 3.801 3.737
s.d. - 0.866 0.998 1.108 0.933 0.868 0.920 0.868 0.887
1. Gender -

2. Education 0.153 * -

3. Working years 0.088 —0.182 ** -

4. Job 0.177 ** 0.058 0.411 ** -

5. FL —0.088 —0.098 —0.023 0.028 (0.819)

6.AL —0.037 —0.051 —0.003 —0.024  0.692 ** (0.775)

7. AC —0.068 —0.157 * 0.006 —0.044 0.681**  0.639 ** (0.775)

8. CC —0.056 —0.147 * —0.047 0.009 0.574*  0.551**  0.703 ** (0.692)

9. PP 0.052 —0.047 0.077 0.019 0.505**  0.475*  0.595*  0.605** (0.844)

Notes: Sample size = 217. s.d., standard deviation; FL, transformational leadership; AL, transactional leadership;
AC, adaptive culture; CC, consistent culture; PP, sustainability-based project performance. The values in parentheses
are the square root of AVE. * p < 0.05; ** p < 0.01. Tow-tailed test.

In addition, the control variables, except education, were not significantly correlated to the studied
variables. If the control variables had little or no influence on the outcome variable, it was better not to
include the control variables in the regression model [90]. Finally, the recommendation was followed
and control variables, such as gender, working years and job (excluding education), were included in
the following analysis.

4.4. Hypothesis Testing

To test the proposed hypotheses, the data was analyzed using a series of regression analyses.

4.4.1. The Main Effect of Ambidextrous Leadership on Project Performance

As shown in Table 5, the main effect of transformational leadership on sustainability-based project
performance was positive and statistically significant (3 = 0.517, p < 0.001, Model 1). This yields
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support for Hypothesis 1a. The main effect of transactional leadership on sustainability-based project
performance was positive and statistically significant (3 = 0.477, p < 0.001, Model 2), which yields
support for Hypothesis 1b. To test Hypothesis 1c predicting the coordination effect of transformational
leadership and transactional leadership on sustainability-based project performance, we computed
the centering interaction of two leadership styles to be included in the equation model, as seen in
Model 3. The results reveal that the coordination effect of transformational leadership and transactional
leadership on sustainability-based project performance was positive and statistically significant
(BrLxaL = 0.130, p < 0.05), with the weaken significant effects of transformational leadership (3 = 0.385,
p < 0.001) and transactional leadership (3 = 0.250, p < 0.01). This suggests that the relationship
between transformational leadership and sustainability-based project performance would be amplified
under the increasing influence of transactional leadership. What is more, the relationship between
transactional leadership and sustainability-based project performance would be simultaneously
strengthened under the increasing influence of transformational leadership. This provides support for
Hypothesis 1c.

Table 5. Regression results before the ambidextrous variables integrated.

Su'stamable-Based Adaptive  Consistent Sustainable-Based Project Performance
Variabl Project Performance Culture Culture (Dependent Variable)
ariables (Dependent Variable) (Mediator) (Mediator) 4
Model1l Model2 Model3  Model 4 Model 5 Model6 Model7 Model8 Model9 Model 10
Control variables
gender 0.099 0.065 0.095 0.003 —0.040 0.087 0.085 0.106 * 0.097 0.086
years 0.103 0.078 0.074 0.058 —0.065 0.065 0.120* 0.067 0.077 0.111
job —0.056 —0.014 —0.034 —0.087 0.056 0.003 —0.051 —0.013 —0.015 —0.042
Independent variables
FL 0.517 *** 0.385 *** 0.685 *** 0.199 **
AL 0.477 *** 0.250 ** 0.551 *** 0.199 **
Mediators
AC 0.600 *** 0.344 **  0.464 ***
cc 0.616 ***  0.426 *** 0.506 ***
Interactions
FL x AL 0.130 *
AC x CC 0.155 **
R? 0.273 0.236 0.315 0.471 0.309 0.366 0.385 0.460 0.387 0.412
F 19.92 **  16.35**  16.13 *** 47.11 = 23.72 *** 30.66 *** 3317 ***  29.77 ***  26.69 *** 29.61 ***

Notes: Sample size = 217. Normalized beta coefficients indicated in the table. FL, transformational leadership;
AL, transactional leadership; AC, adaptive culture; CC, consistent culture. *** p < 0.001, ** p < 0.01, * p < 0.05.

4.4.2. The Mediating Effect of Cultures between Leadership and Project Performance

Hypothesis 2a and 2b predicted that the effects of two leadership styles on two cultures.
The regression analysis results reported in Model 4 of Table 5 supported Hypothesis 2a, revealing
a significant effect of transformational leadership on the adaptive culture (3 = 0.685, p < 0.001).
Meanwhile, the results reported in Model 5 of Table 5 supported Hypothesis 2b, indicating that
a significant effect of transactional leadership on the consistent culture (3 = 0.551, p < 0.001).

In terms of Hypotheses 3a and 3b, as shown by Model 6 and Model 7 in Table 5, the direct
impact of the adaptive culture on sustainability-based project performance was statistically significant
(B = 0.600, p < 0.001). Thus, Hypothesis 3a was supported. The results also indicate that the
direct impact of the consistent culture on sustainability-based project performance was statistically
significant ( = 0.616, p < 0.001). Hence, Hypothesis 3b was supported. Besides, the results of
Model 8 in Table 5 also reveal a significant coordination effect of adaptive culture and consistent
culture on sustainability-based project performance (facxcc = 0.155, p < 0.01) with the interaction
of two cultures after centralization, provided that the relationship between the adaptive culture and
sustainability-based project performance would be heightened with the growing consistent culture,
and the relationship between the consistent culture and sustainability-based project performance
would be enhanced under the condition of increasing adaptive culture.
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Hypothesis 4a highlights the indirect effect of the adaptive culture between transformational
leadership and project performance. Combined with the two paths, transformational leadership
— sustainability-based project performance (3 = 0.517, p < 0.001, Model 1), and transformational
leadership — adaptive culture (f = 0.685, p < 0.001, Model 4), the results reported in Model 9 in
Table 5 reveal that the significant effect of transformational leadership on sustainability-based project
performance (Byr, = 0.199, p < 0.01) was weakened through the significant effect of adaptive culture
(Bac = 0.464, p < 0.001). Thus, Hypothesis 4a was partially supported. Additionally, Hypothesis
4b stated the indirect impact of consistent culture between transactional leadership and project
performance. We also estimated the mediation effect as a product of three paths, transactional
leadership — sustainability-based project performance (3 = 0.477, p < 0.001, Model 2), transactional
leadership — consistent culture (3 = 0.551, p < 0.001, Model 5), and transactional leadership —
consistent culture — sustainability-based project performance (far = 0.199, p < 0.01; Bcc = 0.506,
p < 0.001, Model 10), which yields partial support for Hypothesis 4b.

The mediation effects were tested using confidence interval with the method of Structural
Equation Modeling (SEM) and Bootstrapping techniques through the software AMOS 24.0 version.
The advantage of SEM is that it tests the whole model, including the direct effect and indirect effect.
As shown in Figure 2a and Table 6, the results of the partial mediation model indicated that the
estimation of the direct effects of transformational leadership and transactional leadership on project
performance were non-significant (B, = 0.113, 95% BC CI [—-0.395; 0.676], 95% PC CI [-0.415; 0.620],
containing zero; By = —0.048, 95% BC CI [-0.742; 0.503], 95% PC CI [-0.699; 0.544], containing
zero). It should be noted that the direct effects of transformational leadership and transactional
leadership on project performance remained non-significant when both mediators were included
in the model. Thus, we conducted the total mediation model, as shown in Figure 2b and Table 6.
An estimate of the indirect effects of transformational leadership and transactional leadership on project
performance were positive and statistically significant (Brr-ac-pp = 0.228, 95% BC CI [0.088; 0.381],
95% PC CI [0.084; 0.378], not containing zero; 3 a1-cc-pp = 0.242, 95% BC CI [0.078; 0.468], 95% PC CI
[0.058; 0.452], not containing zero). These results suggested that the adaptive culture and consistent
culture totally mediated the effects of transformational leadership and transactional leadership on
sustainability-based project performance when both mediators were in the model, which also provided
the additional support for Hypothesis 4a and 4b.

Table 6. The results of mediation model through Bootstrap.

Bootstrapping
Model  Variables Estimate  Standard Errors Bjas-Corrected 95% CI Percentile 95% CI
Lower Upper Lower Upper

Total effects
AL—PP 0.196 0.329 —0.432 0.726 —0.429 0.728
FL—PP 0.281 0.285 —0.168 0.845 —0.184 0.815

Model a Direct effects
AL—PP —0.039 0.351 —0.742 0.503 —0.699 0.544
FL—PP 0.082 0.292 —0.395 0.676 —0.415 0.620

Indirect effects
AL—PP 0.235 0.108 0.062 0.487 0.043 0.453
FL—PP 0.199 0.090 0.041 0.400 0.028 0.379
Total effects/Indirect effects

Modelb — Ap_,pp 0.242 0.095 0.078 0.468 0.058 0.452
FL—PP 0.228 0.072 0.088 0.381 0.084 0.378

Notes: Bootstrap = 1000. 95% CI, 95% Confidence interval; BC, Bias-Corrected; PC, Percentile; FL, transformational
leadership; AL, transactional leadership; AC, adaptive culture; CC, consistent culture; PP, sustainability-based
project performance.
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Figure 2. Mediation model: (a) Partial mediation model; (b) Total mediation model. Notes: The asterisk
refers to the significance of the path coefficients. *** p < 0.001, ** p < 0.01.

4.4.3. The Mediation Effect of Ambidextrous Culture

The ambidextrous leadership was computed using the product of transformational leadership
and transactional leadership, and the ambidextrous culture was also integrated by multiplying the
adaptive culture and the consistent culture. After the single variable was combined with two variables,
the direct effect of ambidextrous leadership and the indirect effect of ambidextrous culture were
analyzed through multiple regression analysis, as shown in Table 7.

The main effect of ambidextrous leadership on sustainability-based project performance predicted
in Hypothesis 1d was statistically significant (3 = 0.533, p < 0.001, Model 11). To test Hypothesis 2c
predicting that the effect of ambidextrous leadership on ambidextrous culture was positively significant
(B =0.731, p < 0.001, Model 12). Meanwhile, the effect of ambidextrous culture on sustainability-based
project performance was also statistically significant (3 = 0.672, p < 0.001, Model 13), which yields
support for Hypothesis 3c. In addition, to test Hypothesis 4c predicting the mediating effect of
ambidextrous leadership on sustainability-based project performance via ambidextrous culture,
after entering ambidextrous culture into the regression equation in which sustainability-based project
performance was regressed on ambidextrous culture, the beta coefficients of ambidextrous leadership
on sustainability-based project performance (3 = 0.533, p < 0.001, Model 11) turned to be not statistically
significant (3 = 0.133, p > 0.05, Model 14), and the path of ambidextrous culture on sustainability-based
project performance was also statistically significant (3 = 0.575, p < 0.001, Model 14). These results
show that ambidextrous culture played a total mediator role in the relationship between ambidextrous
leadership and sustainability-based project performance. Thus, Hypothesis 4c which indicated
that ambidextrous culture will mediate the relationship between ambidextrous leadership and
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sustainability-based project performance was partially supported, and the result was in accordance
with the bootstrapping results.

Table 7. Regression results after the ambidextrous variables integrated.

Sustainable-Based Project Ambidextrous Sustainable-Based Project
Variables Performance (Dependent Variable) Culture (Mediator) Performance (Dependent Variable)
Model 11 Model 12 Model 13 Model 14
Control variables
gender 0.091 —0.027 0.104 * 0.106 *
year 0.076 0.012 0.068 0.069
job —0.031 —0.029 —0.011 —0.015
Independent variable
Ambidextrous 0.553 *** 0.731 %+ 0.133
Leadership
Mediator
Ambidextrous Culture 0.672 *** 0.575 ***
R? 0.313 0.539 0.457 0.465
F 2411 *** 61.91 *** 44.62 *** 36.71 ***

Notes: Sample size = 217. Normalized beta coefficients indicated in the table. Ambidextrous leadership,
transformational leadership x transactional leadership; Ambidextrous culture, adaptive culture x consistent
culture. *** p <0.001, * p < 0.05.

4.4.4. The Variance Analysis of Different Groups with Ambidextrous Leadership or Ambidextrous Culture

In addition, to probe the advantage of ambidextrous leadership in the management process
of construction projects, we conducted the variances homogeneity analysis and the intergroup
variance analysis in the following four steps. (i) The median values of transformational leadership
and transactional leadership were separately calculated as 4.000 and 3.750. (ii) The ambidextrous
leadership could be divided into four groups according to the median values of two leadership
styles. The group Al was formed by the high transformational leadership (up from 4.000) and
high transactional leadership (up from 3.750). Group B1 was composed of the low transformational
leadership (down from 4.000) and high transactional leadership (up from 3.750). Group C1 was
composed of the high transformational leadership (up from 4.000) and low transactional leadership
(down from 3.750). Group D1 was composed of the low transformational leadership (down from
4.000) and low transactional leadership (down from 3.750), which indicates the group of no obvious
leadership styles. (iii) The sustainability-based project performance of four groups was analyzed
using the various homogeneity analysis, as shown in Table 8. The results revealed that the value of
Levene statistic was 7.263 but statistically significant (p < 0.001), suggesting that there is no variance
homogeneity among the four groups of project performance. Thus, the method of Tamhane’s T2
could be chosen to compute the intergroup variance analysis. (iv) As shown in Table 9, although the
difference between group Al and group C1 was not significant, there were significant mean differences
between group Al and group B1 (0.749, p < 0.001, 95% CI [0.259; 1.238]), as well as group Al and
group D1 (0.946, p < 0.001, 95% CI [0.613; 1.279]). Furthermore, compared with the mean values
of the project performance from the four groups (Means1 = 4.207; Meanpg = 3.461; Meancy = 3.864;
Meanp, = 3.291) using p-value and confidence interval testing, there was also a significant mean
difference between group C1 and group D1. Overall, the group with transformational leadership
and/or transactional leadership could obtain better project performance, compared with that of no
obvious leadership styles.

Table 8. Testing result of homogeneity of variances.

Levene Statistic df1 df» Sig.
7.263 3 213 0.000
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Table 9. Results of multiple comparisons using the method of Tamhane’s T2.

95% CI
DV Group (1) Group (2) .Mean it S Results
Difference Lower Upper
1 **
Group A1 (High Group B1 (Low FL & High AL) 0.749 0.259 1.238 Group Al > Group Bl
PP FL & High AL) Group C1 (High FL & Low AL) 0.345 —0.079 0.770 non-significant
Group D1 (Low FL & Low AL) 0.946 *** 0.613 1.279 Group Al > Group D1
. Ak
op Group A2 (High Group B2 (High AC & Low CC) 0.719 0.357 1.082 Group A2 > Group B2

AC & High CQO) Group C2 (Low AC & High CC) 0.717 *** 0.305 1.129 Group A2 > Group C2
Group D2 (Low AC & Low CC) 1.247 *** 0.912 1.583 Group A2 > Group D2

Notes: Sample size = 217. DV, Dependent variables; FL, transformational leadership; AL, transactional leadership;
AC, adaptive culture; CC, consistent culture; PP, sustainability-based project performance; 95% CI, 95% confidence
interval. The method of Tamhane’s T2 was used when equal variances not assumed. *** p < 0.001, ** p < 0.01.

Continuing, the intergroup variances analysis was also employed for the effect of ambidextrous
culture. The procedure was identical with the above analysis. The median of the adaptive culture
was 3.830 and the median of the consistent culture was 4.000. According to the median values,
the ambidextrous culture was divided into four groups, i.e., group A2 (high adaptive culture and
high consistent culture), group B2 (high adaptive culture and low consistent culture), group C2 (low
adaptive culture and high consistent culture), and group D2 (low adaptive culture and low consistent
culture). As shown in Table 9, there were significant mean differences of project performance between
group A2 and group B2 (0.719, p < 0.001, 95% CI [0.357; 1.082]), group A2 and group C2 (0.717, p < 0.001,
95% CI[0.305; 1.129]), and group A2 and group D2 (1.247, p < 0.001, 95% CI [0.912; 1.583]). Besides,
there were also significant mean differences between the project performance of group B2 and that of
group D2. The same was observed for the project performance of group C2 and that of group D2. Thus,
adaptive culture and/or consistent culture partially improved the project performance compared with
the group without ambidextrous culture.

In general, the results of hypothesis testing were summarized in Table 10.

Table 10. Results of hypothesis testing.

Hypothesis Coefficients Conclusion

Hypothesis 1. Ambidextrous leadership has a significant direct effect on sustainability-based
project performance.

Hypothesis 1a. FL—PP 0.517 *** supported
Hypothesis 1b. AL—PP 0.477 *** supported
Hypothesis 1c. Centralized FL x Centralized AL—PP 0.130 * supported
Hypothesis 1d. Ambidextrous leadership (the product of FL. and AL)—PP 0.553 *** supported
Hypothesis 2. Ambidextrous leadership is positively related to project ambidextrous culture.

Hypothesis 2a. FL—AC 0.685 *** supported
Hypothesis 2b. AL—CC 0.551 *** supported
II;Iépaontgeéié )2c. Ambidextrous leadership (the product of FL and AL)—Ambidextrous culture (the product of 0731 supported
Hypothesis 3. Project ambidextrous culture is positively related to sustainability-based project performance.

Hypothesis 3a. AC—PP 0.600 *** supported
Hypothesis 3b. CC—PP 0.616 *** supported
Hypothesis 3c. Ambidextrous culture (the product of AC and CC)—PP 0.672 *** supported

Hypothesis 4. Project ambidextrous culture mediates the relationship between ambidextrous leadership and
sustainability-based project performance.

Hypothesis 4a. FL—+AC—PP 0.464 *** supported
Hypothesis 4b. AL—CC—PP 0.506 *** supported
Hypothesis 4c. Ambidextrous leadership (the product of FL and AL)—Ambidextrous culture (the product of ~ 0.575 *** (Direct Partially

AC and CC)—PP effect: 0.133) supported

Notes: FL, transformational leadership; AL, transactional leadership; AC, adaptive culture; CC, consistent culture;
PP, sustainability-based project performance. *** p < 0.001, * p < 0.05.
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5. Discussions

5.1. The Direct Effects of Ambidextrous Leadership on Project Performance

Previous studies indicated that leadership has been be considered as an important precursor of
organizational performance, especially at the individual level but also at the organizational level [26,91].
The goal of this study was to extend the research towards construction projects and to provide
an empirical test for the ambidexterity theory of leadership and culture in project management field.
This study found the preliminary support for the role of ambidextrous leadership and organizational
ambidexterity in construction projects. Using a sample of managers and engineers from different
job positions in construction project-based organizations, this study indicated that transformational
leadership positively predicted sustainability-based project performance, whereas transactional
leadership also showed the significant effect. Importantly, the project performance was highest when
both transformational leadership and transactional leadership were high, whereas project performance
was lower when only transactional leadership style was high or when both leadership behaviors
were low.

However, the current findings have not provide sufficient evidence that there were significant
difference for the cases when only transformational leadership behavior was high or both leadership
behaviors were high. According to the ambidexterity theory of leadership for innovation proposed
by Rosing et al. [25], the interaction of two complementary leadership behaviors—opening and
closing behaviors would be more successful and effective. Opening behaviors involve giving
room for independent thinking and encouraging to do things differently, while closing behaviors
include setting guidelines and supervising target achievement [26]. Transformational leadership
behaviors involve that leaders encourage independent and creative thinking, providing a mutual
vision and nurturing the intrinsic needs [15]. Thus, the transformational leaders may possess
similar features as the opening and closing behaviors, and the ambidextrous leadership behaviors
were summarized under the umbrella of transformational leadership. In this study we argued
that ambidextrous leadership was related to, but different from transformational leadership and
transactional leadership, even the broader meaning of transformational leadership behavior. Although
there were no significant differences between both high behaviors group and only transformational
leadership high group, the regression equation results and structural equation modeling results also
suggested that the combined leadership behaviors predict project performance beyond the single effect
of transformational leadership. In general, transformational leadership or transactional leadership
has been considered as the successful leadership behavior or style in the organization management
process. Our findings suggest that researches focusing on the effect of single and stable antecedents
were insufficient.

5.2. The Mediating Effects of Ambidextrous Culture

Our study provides evidence that the ambidextrous culture is possible in a project-based
organization. In other words, the adaptive culture and consistent culture, if fostered properly, could be
complementary and compatible in the project management and implementation process. The adaptive
culture could promote diverse knowledge, and various viewpoints to encourage the development
under rules or disciplines [21], which was associated with transformational behaviors. The consistent
culture would ensure the behavior norms in terms of the shared vision and direction to achieve the
project goal, which also was associated with transactional behaviors. Besides, the ANOVA findings
also stated that the adaptive and consistent culture could mutually reinforce each other, thus enabling
project performance.

Moreover, the full mediating effect of ambidextrous culture on the relationship between
ambidextrous leadership and project performance, suggested that an ambidextrous culture was
a widely dispersed organizational resource [19], on which ambidextrous leadership is developed
and indirectly facilitated the project outcomes. In line with earlier research (e.g., Han et al. [41]),
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the ambidextrous culture predicted the performance but in the innovation process, and played a partial
mediating role. Considering the Chinese context, although the transformational and transactional
leadership have provided a stable base and strong influence for effective organizational performance,
the interaction and exchange at the project level would be an important path between ambidextrous
leadership and project performance. The formation of the ambidextrous culture was the part of the
exchange at the project level, indicating that the project leaders improved the performance by shaping
the adaptive culture and consistent culture to make the project-based organization and members more
flexible and integrative, as well as to allow change and ensure the goal achievement.

6. Conclusions and Implications

6.1. Conclusions

Extending research on leadership and performance, the present study highlights the ambidextrous
characteristic of leadership and culture to promote the sustainability project performance in the
setting of construction projects. Specifically, drawing from ambidextrous theory and leadership
theory, this study examines the inner mechanism whereby ambidextrous leadership contributes to
sustainability-based project performance via ambidextrous culture. In this study, transformational
leadership and transactional leadership formed what we call ambidextrous leadership. Moreover,
the adaptive culture and the consistent culture were considered as ambidextrous culture. This research
examines the mechanism that how ambidextrous leadership contributes to sustainability-based project
performance. These findings reveal the mediation process underlying ambidextrous culture. That is,
leaders could promote performance at the project level by fostering the adaptive or flexible culture
and the consistent or normative culture, and the condition under the high transformational leadership
behaviors and high transactional leadership behaviors would be better for project performance. Despite
some potential methodological limits, this theory-based and empirical study could be beneficial for
obtaining a better understanding of the combination of leadership behaviors and cultures that facilitate
project performance for sustainable development. Our hope is that this study will extend the interest
for exploring the influence of leaders’ behaviors or styles on project outcomes including but not limited
to the firm level.

6.2. Theoretical Contributions

This paper provides new directions for studying organizational ambidexterity and addressing
effective leadership and culture practice in construction projects. Although organizational
ambidexterity has been studied since 1970s (e.g., Duncan [8]), the theory of ambidexterity has been
extended to the fields of leadership (e.g., Rosing [25]), culture (e.g., Wang and Rafiq [19]), and the firm
level (e.g., Lubatkin et al. [11]). Here, we contribute theoretically by showing that ambidexterity is also
associated with leadership and culture at the project level. Our framework addresses the increasing
complexities and changing trends in the construction project context. Single leadership models may
be effective for simple and stable contexts, nonetheless, dynamic environments and complex project
characteristic call for new leadership paradigms [92]. By responding to the dynamic environment
and project complexity, the simple and static management approaches cannot meet the demands,
which orient project leaders to effectively position themselves in the ever-changing project-based
organization. In short, the ambidexterity framework of project-based organization broadens our
perspective regarding leadership models in complex construction projects.

6.3. Practical Implications

The results of this study provide several practical implications. Our findings highlight that
ambidextrous leadership and ambidextrous culture could be developed at the project level and not
only at the firm level. The ambidextrous leadership exerts a positive effect on project performance
at least above and beyond the effect of only transactional leadership or non-specific leadership
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behaviors, and the ambidextrous culture also has a positive effect on project performance above
and beyond the effect of one culture. These results suggest that a project-based organization
should develop leadership styles or programs aimed at establishing the leaders’ confidence in
fostering culture and boosting performance. Previous studies have recommend transformational
leadership or transactional leadership as supportive for organization climate in construction firms
(e.g., Chan et al. [55]) or innovation outcomes in construction projects (e.g., Park et al. [93]). However,
given the demonstrated positive indirect effect of ambidextrous culture between ambidextrous
leadership and project performance, it may be more efficient for project-based organizations to
concentrate on fostering and developing adaptive and consistent culture, which will be beneficial for
both project leaders and project performance.

Additionally, according to the results of the variance analysis, there was no difference under
the condition of only transformational leadership or both high leadership styles. Such findings
suggest that the transformational leadership possesses the opening leader behavior to support the
organizational change and flexibility, and the closing leader behaviors to follow the existing rules.
In short, the uncovered differentiation influence of single leadership and ambidextrous leadership
lead us to advocate that project-based organizations launch intervention programs (e.g., training the
project leader). Similarly, the different effects of single culture and ambidextrous culture on project
performance also lead us to identify the role of culture in the construction projects. These intervention
programs or measures should be designed and executed in such a way that would increase the
interaction or connections between managers and members, and promote the mutual communication
or cooperation.

6.4. Limitations and Directions for Future Research

This study indicates the empirical test of the ambidexterity theory of leadership and culture for
project performance, and it is not surprising that there are a number of limitations that should be
addressed in future research. First, the cross-sectional character of the research design cannot obtain
the conclusions regarding causality or variation of variables over time. In addition, the project culture
or climate may be considered as control variables [94]. Although the post hoc analysis using variance
analysis was employed in this study, future research could collect longitudinal data to predict dynamic
changes in leadership behaviors and project performance over time. Second, the sample size was
217 participants who engaged in construction projects. The results of the relationships among central
variables were consistent with the ambidextrous leadership theory. Nevertheless, future research could
collect larger and more representative samples to extend the current findings. Besides, a widely used
and well-validated scale or measure was important to reduce the bias or error and ensure the reliability
and validity.

A possible direction for future research is to find more effective mediating mechanisms or examine
the boundary condition. An interesting avenue for future research could be to examine whether the
low level of individual behavior mediates the interaction of leaders’ behaviors on organizational
performance, and when or where the ambidextrous leadership would act on project performance.
Finally, future research could also expand the findings of this study by focusing on the multi-level
effects, crossing individual, project level and firm level.
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