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Abstract - Collaborative design process in a construction
projects involves designers whom have various expertise. The
process requires integrated design object and design team.
Knowledge management plays an important role in
supporting the process. Leadership style is required to
mediate the implementation of knowledge management in
improving the performance of team to achieve the best design.
This study aims to develop a theoretical model through
literature review and surveys. Literature of leadership style,
knowledge management, and collaborative design are
comprehensively reviewed. The scope of literature review
mainly discussing the content background of the problem,
methodology and research results. Literature review is used to
build the theoretical model. Confirmatory study is applied by
using Structural Equation Modeling (SEM). The result of this
study is a theoretical model on the effect of leadership style
and knowledge management toward successful collaborative
design.
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I. INTRODUCTION
The development need of product innovation and
technology in construction industry are some reasons that
caused design more complicated [1, 2]. The design process
requires technologies, methods, concepts and innovations
to achieve the optimal design [2, 3]. The design process
needs knowledge and expertise from various disciplines of
participants [4]. The participants need to integrate their
knowledge and expertise in producing design to achieve the
best design [5]. “Reference [6]” stated that the best design
would be difficult to achieve because of the problem in
integration participants and design objects. Based on the
results of literature review, one approach that can be
applied in the design process to achieve the best design is
the collaborative design [5, 7].
There are some approaches used in collaborative design
research in achieving the success of collaborative design
[1]. These factors are physical factor, technical factor and
social factor. Physical factor is a factor related to media
facilitates the collaborative process participants [8],
technical factor is a factor related to knowledge
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management and used to manage data and information in
collaborative design [9] and social factor related to the
participants and team work in collaborative design [10, 11].
Knowledge management required to solve one of the
problems that arise in collaborative design process [9]. The
problem that happens is difficult to achieve understanding
among participants involved, which can lead to conflict and
difficulties in negotiating and decision-making [10, 12].
This difficulty is caused the lack understanding of
participants about design development process, thus
knowledge management is required [9].
The process of integration in collaborative design
requires leadership when a design process is conducted by
participants whom have various background and expertise
[13]. Collaboration in this case was conducted in
collaboration entire team design includes a collaboration of
groups of different scientific incorporated in the design
team, either from the individual design incorporated in the
design engineering consulting company [4, 14].
Leadership style can develops structure of the team,
especially when teams collaborate through media that
support collaborative design process [15].
Leadership styles and media richness on task and
collaboration unification will affect the performance of the
team in decision-making [10, 14]. Decision making
requires techniques, methods, tools and knowledge
management to achieve the best result in collaboration [3].
Leadership and knowledge management is an important
factor for successful achievement of the goals of
collaborative design [1, 15]. Negotiation also plays
important role to achieve understanding of various
participants in collaborative design process [16].
A framework that shows the relationship of leadership
style, knowledge management and collaborative design
stated in reference by [1]. By adopting the framework of
the model, this research builds a theoretical model on the
effect of leadership style and knowledge management
toward successful collaborative design. Formulation of the
problem in this research is how to builds the theoretical
model and confirms the model by using Structural Equation
Modeling (SEM) with empirical data from survey results.
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II.

LITERATURE REVIEW

The literature review is applied by accumulating
literature in the form of the results of scientific research in
the disciplines of leadership style, knowledge management
and collaborative design.
A. Leadership Style
Leadership styles research related to their influence on a
team to achieve the stated goals is discuss by Huang et al.
[10], based on research conducted found that the union
leadership style can affect the formation of a team that
encourages collaboration team. Collaboration process in
team work influence by the richness of the media caused by
the object [10]. The lower level of the media both
transactional and transformational leadership style will be
even greater role in facilitating collaboration and
unification of the team and it was the other way, if the
media are being used increasingly to support the role of
leadership behavior will decrease [17].
“Reference [10]” found that transactional leadership
behaviors improve team unification, being more
transformational leadership behaviors improve team
collaboration. This research also proves that collaboration
gives a positive influence on the team and collaboration
accelerates the unification of task completion time.
The right leadership will lead to the individual and the
group will learn to adapt the system. Each element of the
team will continue adapt to internal and external changes
that occur [18], so that the integration of dimensional
changes will contribute the success of leadership.
Leadership style is a means to sustain the change and that
communication should occur more often and more
effectively, and make the employee involved [10]. The
effectiveness of communication includes the two-way
communication between the members and leaders so that
members of the organization can understand and work
effectively to accomplish a change in a new and better.
The success of the changes affected the strong relationship
between the three components: people, processes and
technology [18].
The success of a project initiates by collaborative design
process between all the participants in influenced by the
leadership team within the team [18]. Project managers are
required to have a leadership that is able to create effective
team work in achieving successful achievement of project
implementation on schedule as planned [17]. Appropriate
leadership model is represented by the concept of
transactional leadership and transformational leadership
concept. “Reference [17]” concluded that the model of
leadership can affect team work are contingent reward,
management by exception-active management by
exception- and passive, idealized attributes, inspirational
motivation, intellectual stimulation and individualized
consideration. The relationship transactional and
transformational leadership with team work affect the
performance of a project is worth 57.7%. This research
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also found that the effective cooperation is influence by
factor of communication, collaboration and team work in
achieving project time performance [18].
The leadership is divided into two types: transactional
leadership and transformational leadership. Team work is
measured based on team communication, team
collaboration and team work [17]. The value of the
project's performance in this study measured the
performance schedule, cost performance, quality
performance and stakeholder satisfaction. From the
analysis carried out by the researchers, it was found that the
relationship between team members increases with an
increase in the level of leadership [18] to obtain the
increasing success of the project, the project manager who
adopts transactional and transformational leadership should
improve team collaboration, team communication and team
work. The success of project with high complexity can be
generated through a strong team communication,
collaboration and team work [17].
B. Knowledge Management
Knowledge management is one of the factors that
support successful of collaborative design [1]. Knowledge
management is a systematic approach that considers the
overall utilization of the organizational knowledge base
combined with personal skills, competencies, ideas,
innovations and ideas to make or create the organization
more effective and efficient. “Reference [19]” indicated
that collaboration in design process will work effectively if
structured collaborative process undertaken in the sharing
of information. Collaborative design requires the skills of
management of dynamic organizational design with the use
of technology to support design process [9].
Knowledge management plays an important role in
supporting the success of collaborative design [19].
Knowledge management can help the process of problem
solving, because with knowledge management no longer
needed a long time to provide expert [1]. The role of
knowledge management during the design process is
important because many participants are involved in design
process have different backgrounds [2]. The differences
backgrounds caused a problem of lack understanding
between participants, so knowledge management can
support the success of collaborative design [1].
“Reference [9]” describes the limited knowledge about
the use of communication media vary in design
collaboration process. This study aims to develop a clearer
idea of the collaborative needs of architects using computer
mediation. This study also tried to develop a coding
scheme to help investigate the possible effects on the
design of verbal communication. “Reference [19]” states
that knowledge management to manage data and
information in collaborative design. Knowledge
management is needed to resolve difficulties that occur in
design collaboration process. This difficulty is caused due
to lack of participants or lack understanding the design
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development process. To overcome this problem takes the
role of knowledge management in collaborative design
.
C. Collaborative Design
The main purpose of collaborative design is facilitate
the integration of design object and design team to produce
the best design [7, 20]. Collaborative design is an activity
that is the participation of multiple participants to share
information and organize the work and design resources
[21, 23]. Collaborative design is a process in construction
projects contained in the project life cycle that is at the
planning process and completed by groups who have
different expertise with the aim of a design concept that a
complex system [7, 24]. Collaborative design is a design
process that involves agreement among all participants
involved to provide brainstorming skills and their ability to
accomplish goals of a project as a whole, the goals and
expectations that have been declared by the user, owner or
community who have an interest in a project [16, 25].
A few of collaborative design research found the nature
of collaboration and its implications in the form of a tool to
support the process work in a collaborative design. From
reference [21] showed that collaboration is a full
commitment to a common mission, whose authority based
structure within the organization, it takes a high level of
trust among members in a collaborative design. The study
also concluded that there are three types of collaboration in
collaborative design are mutual collaboration, an exclusive
collaboration and dictator collaboration. According to [4]
the design is an activity that includes a variety of domain
knowledge both of engineering design, architectural design
and software design problems tend to be large and
complex. The characteristic of collaborative design work is
interdependence in the design and integration of multiperspective [26]. The results of this study stated that the
interdependence of work, work organization and modular
design, informal communication and procedures and
awareness. This study also discusses the integration of
multi-perception include the unification of opinion, view
point unification and formation of joint criteria.
“Reference [5]” discuss technical and social framework
for the collaboration where the research using modeling
and conceptual models are built aims to bridge the
technical and social approaches to facilitate the
achievement of successful collaborative design. The
research found in the model formulation integrating
technical and social aspects to support successful
collaboration.
The developing of knowledge management model that
can support the achievement of success in collaborative
design process discuss in research by reference [1]. There
are two aspects can support the achievement of success in
collaborative design. Aspects of knowledge management
through the media factor considerations, facilities and
communications and team work aspects to consider
formation [19]. Aspects of leadership styles and behaviors
of participants are two main aspects to consider in the
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achievement of collaborative design and selection criteria
for adaptive and collaborative [1]. The understanding
aspects achieving the best design and integration is a major
aspect to consider in the selection criteria for the success of
collaborative design for the success of the concept of
sustainable development [21, 22].
III. RESEARCH METHODOLOGY
This paper is used to formulate and to confirm
theoretical model of research through the application
Structural Equation Modeling (SEM). Survey method used
in this study to measure the perceptions of respondents
about the research object.
The literature study obtained the conceptual framework
that is used in the study as shown in Figure.1:
Direct Influence

Indirect Influence

Leadership
Style

Media
H2
Facilities

H3

Knowledge
Management

Understanding

Achieving
The Best
Design

Collaborative
Design
H1

Communication

Integration

Fig. 1 Conceptual model adopting [1], [23], [27], [9], [5], [7], [28],
[10],[29]

The hypothesis of this study can be described as follows:
1. Variable of knowledge management influence
collaborative design.
2. Variable of knowledge management influence
leadership style
3. Variable of leadership style influence collaborative
design.
IV. RESULTS AND ANALYSIS
The results and analysis of the models are developed by
using the SEM from results of data survey obtained from
79 respondents in Semarang, Solo and Yogyakarta as
shown in figure 2:
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The results that indicates goodness of fit of the model as
shown in Table 1:
TABLE I
GOODNESS OF FIT INDICATOR
The results
Goodness of fit
Standard
of the
index
value
conceptual
model
Chi-Square
12.002
RMSEA
0.000
≤0.08
GFI
0.966
≥0.90
AGFI
0.927
≥0.90
RMR
0.038
<0.05
NFI
0.930
≥0.90
CFI
1
≥0,90

Evaluation of
the model
fit
fit
fit
fit
fit
fit
fit

Confirmatory factor analysis on the measurement
conceptual model of leadership style supporting the
achievement success of collaborative design indicates that
the conceptual model is acceptable, in addition to the
loading factor between each variable also positive.
The Value of the loading factor between factors
knowledge management with collaborative design is 0.47,
the first hypothesis (H1) is accepted, the knowledge
management factor positive influence on collaborative
design factor. The value of loading factor between
leadership style factors with leadership style is 0.89 so the
second hypothesis (H2) is accepted.
The leadership style factor positive effect on factors of
collaborative design, for the third hypothesis (H3) is also
accepted with positive value is 0.17.
III.

[4]

[5]
[6]
[7]
[8]
[9]
[10]
[11]

[12]
[13]

[14]

CONCLUSION

The factor of leadership style has positive influence on
the success of collaborative design, while the knowledge
management gives positive effect on leadership style and
the leadership style also has positive effect on the success
of collaborative design.

ICETIA 2014

[3]

[15]

Y. Rahmawati, N. Anwar, C. Utomo, “A Concept of Successful
Collaborative Design towards Sustainability of Project
Development”, International Journal of Social, Human Science &
Engineering, vol. 7, no.4, ISSN: 1307-6892, 2013
Y. Rahmawati, C. Utomo, N. Anwar, C.B. Nurcahyo, N. P. Negoro,
“Theoritical Framework of Collaborative Design Issues”, Jurnal
Teknologi, UTM Press, Vol.70, no. 7, pp. 47-53, eISSN: 2180-3722,
2014
C. Utomo, R.M. Zin, Y, R. Zakaria, Y. Rahmawati, “A Conceptual
Model of Agreement Options for Value-based Group Decision on
Value Management”, Jurnal Teknologi, UTM Press, Vol.70, no. 7,
pp. 39-45, eISSN: 2180-3722, 2014
Z. Ren, F. Yang, N.M. Bouchlaghem, C.J. Anumba, “Multidisciplinary collaborative building design—A comparative study
between multi-agent systems and multi-disciplinary optimisation
approaches”, Automation in Construction, Vol. 20, pp.537-549,
2011
T. Kvan, “Collaborative Design : What Is It?”, Automation in
Construction, Vol. 9, pp.409-415, 2000
F.
Detienne,
“Collaborative
Design:
Managing
Task
Interdependencies And Multiple Perspective”, Interacting With
Computer, Vol.18, pp.1-20, 2006
S.C.Y. Lu, W. Elmaraghy, G. Schuh, R. Wilhelm, “A Scientific
Foundation of Collaborative Engineering”. Annals of the CIRP,
Vol.56, no. 2, pp. 605-634, 2007
B. Kolarevic, G. Smith, U. Hirschberg, D. Kurmann, B. Johnson,
“An Experiment in Design Collaboration”, Automation in
Construction, Vol.9, pp. 73-81, 2000
G.C. Gabriel, and M.L. Maher, “Coding and Modelling
Communication in Architectural Collaborative Design”. Automation
in Construction, Vol.11, pp.199-211, 2002
R. Huang, S. Kahai, and R. Jestice, “The contingent effects of
leadership on team collaboration in virtual teams”, Computers in
Human Behavior, Vol.26, pp.1098–1110, 2010,
C. Utomo, A. Idrus, “Cooperative Coalition Formulation on Value
based decision”, International Symposium on Information
Technology-System Developmeny and Application and Knowledge
Society, 2010
C. Utomo, Y. Rahmawati, “ The Achievement to sustainability on
Vertical Housing Development Through Whole System Design”, 3rd
International Seminar on Tropical Eco Settlements, October 2012
Y. Rahmawati, C. Utomo, N. Anwar, N. P. Negoro, C.B. Nurcahyo
“A Framework of Knowledge Management for Successful Group
Decision in Design Process”, IEEE International Conference on
Open Systems, October 2014
A. Idrus, and C. Utomo, “Functionality of Negotiation Agent on
Value-based Design Decision”, World Academy of Science,
Engineering, and Technology, 2010
C. Utomo, A. Idrus, “A multi Agent Sistem on Collaborative Valuebased Design Decision”, 12th International Conference on
Computing in Civil and Building Engineering. ISCCBE
(International Society for Computing in Civil and Building
Engineering) and Tsinghua University, Beijing, China, pp.283-286,
October 2008

-- Page 160 of 436 --

ISSN 2407-4330

[16] C. Utomo, A. Idrus, M. Napiah, M.F. Khamidi, “Agreement Options
on Multi Criteria Group Decision and Negotiation”, World Academy
of Science, Engineering and Technology, Vol.3, no.2, pp.359-363,
2009
[17] L.R Yang, C.F. Huang, K.S. Wu, “The association among project
manager leadership style, team work and project success”,
International journal the leadership quarterly, 2010
[18] K. Cowan, and Sahadat, “Business transformation: Leadership
integration and innovation-A case study, International journal of
Project Management.
[19] Y. Rahmawati, C. Utomo, N. Anwar, “The Role of Knowledge
Management in Collaborative Design to Support Construction
Process”, 13th International Conference on Quality in Research, June
2013
[20] C. Utomo, A. Idrus, M. Napiah, M.F. Khamidi, “Agreement Options
and Coalition Formation on Value-based Decision”, Symposium on
Computational Intellegence in Multi Criteria Decision Making,
IEEE Society Nashville, TN, March 2009
[21] Y. Rahmawati, C. Utomo, N. Anwar, P. Setijanti, C.B Nurcahyo,
“An Empirical Model for Successful Collaborative Design towards
Sustainability of Project Development”, Journal of Sustainable
Development 7 (1), 2014

ICETIA 2014

[22] C. Utomo, A. Idrus, M. Napiah, “Methodology for Multi Criteria
Group Decision and Negotiation Support on Value-Based Decision”,
IEEE International Conference on Advance Computer Control,
Januari 2009
[23] M.L. Chiu, "An Organizational View of Design Communication in
Design Collaboration". Design Studies, Vol.23, pp. 187-210, 2002
[24] C. Utomo, A. Idrus, “Life Cycle Cost and Function Analysis in
Value-based Design decision”, Life Cycle Civil EngineeringProceeding of the 1st International Symposium on Life-Cycle Civil
Engineering, IALCCE, 2008
[25] C. Utomo, A. Idrus, “Value based Group Decision on Support
Bridge Selection”, World Academy of Science, Engineering and
Technology, Vol. 4, no.7, pp. 153-158, 2010
[26] Y. Rahmawati, C. Utomo, N. Anwar, “Collaborative Design in
Construction: Past, Present and Future Research”, International
Conference of Sustainable Built Environment, Juli 2012
[27] C.S. Ping, C.N.Y Keung, M. Ramanathan, “Integrated team design
process-successful stories of Hongkong MTR corporation projects”,
Journal of Procedia Engineering, Vol. 14, pp.1190-1196, 2011
[28] P. Girard and V. Robin, “Analysis of Collaboration for Project
Design Management”, Computers in Industry, Vol. 57, pp.817-826,
2006
[29] A.S. Vivaequa, A.C.B Garcia, A. Gomes, “BOO: Behavior-Oriented
Ontology to Describe Participant Dynamic in Collocated Design
Meetings”, Journal of Expert System With application, Vol. 38,
pp.1139-1147, 2011

-- Page 161 of 436 --

ISSN 2407-4330

