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ABSTRACT

Tacit knowledge that dominantly exists in the construction project and embed in humans’ minds could disperse
after the project team is disbanded at the end of the project. As the result, repeated mistakes could occur, and
lesson learned from the previous project is not optimally utilized for the benefit of future projects. Previous
studies show that tacit knowledge is still not successfully managed in the construction industry. Hence, this
study aims to (1) explore the process and method of tacit knowledge acquisition and codification and (2) explore
the barriers of tacit knowledge acquisition and codification in the construction industry. The data was gathered
through semi-structured interviews with employees from two leading construction companies that are classified
as grade-7 (highest grade) in Indonesia. The data were analyzed using thematic analysis. The findings are
expected to enrich the existing project knowledge regarding tacit knowledge acquisition and codification in
which could become the basis for future research in the tacit knowledge management areas.
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1. INTRODUCTION

Knowledge is more than data and information in
which past learning or experience embed in it [1]. In
today’s knowledge-based economy, the position of
knowledge is increasingly vital. Knowledge is now
considered the most important source for productivity
growth and business performance [1-3]. In the
construction sector, knowledge management helps to
reduce project duration, improve project manager
competency and contribute to project success [4, 5].
Knowledge management helps engineers to find the
solution of the project problems without wasting time
and cost trying to reinvent the wheel for similar
problems. Effective knowledge management enables
construction companies to move faster in thriving
innovation, improving performance, and creating
competitive advantage [6, 7].

A well-known classification of knowledge divides
knowledge into explicit and implicit knowledge [8].

Explicit knowledge can be codified as written
documents such as specifications, manuals, textbooks.
Meanwhile, tacit/ implicit knowledge is highly
personal, residing in the individual's mind such as
insight, intuition, know-how, and experience [1, 6].
Implicit knowledge has an important place in
construction projects considering most of the
construction knowledge is implicit and inherent in the
individual [9, 10].

Managing and sharing implicit knowledge is more
difficult compared to managing explicit knowledge. A
characteristic of a construction project that is
temporary makes the project team is normally
disbanded after the project is completed. As the result,
tacit knowledge that resides in the personnel’s mind
can move along with the movement of knowledge-
owners to another team or resign [11]. As consequence,
there will be a loss of knowledge if this tacit
knowledge is not harvested from each personnel and
stored in the organizational memory [12]. It is
important to have effective tacit knowledge
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management which makes previous project lessons
learned inherently in the organizational memory,
integrated into existing technology, and supports
continuous learning.

Rapid globalization nowadays demands faster tacit
knowledge learning [11]. 10T and Cloud computing
help to facilitate the need of tacit knowledge in real-
time and just-in-time to achieve efficiency [13]. Carillo
et al. in Ahmad [1] explained the importance of sharing
tacit knowledge in today's competitive era, however,
most construction organizations are not successful in
capturing and sharing tacit implicit [1]. Even though
some studies discussed technology and revolution
industry 4.0 such as l1oT and Big Data and its relation
with knowledge management, however, there is no
previous study that comprehensively explore it [14].
Moreover, Sarka et al. (2019)’s study [15] involve 222
experts from academicians and practicians from
various countries have recommended future topics of
knowledge management research should involve
technology aspect. This fact adding the need for
knowledge management research focusing on tacit
knowledge and involving technology aspects.

The previous study shows that some construction
firms could not capture tacit knowledge successfully
[6], and some of them have no mechanism to capture
project lesson learned and embed it in the
organizational memory. This condition leads to
repeated mistakes which are costly and sometimes
exacerbate project outcomes [16]. Moreover, only
handful of research investigating the mechanism to
capture project lesson learned and embed it in
organizational memory for future uses [16]. Therefore,
this paper attempt to fill the gap by investigating tacit
knowledge capture/ acquisition and codification in the
construction company. This paper aims to (1) explore
the process and method of tacit knowledge acquisition
and codification and (2) explore the barriers of tacit
knowledge acquisition and codification in the
construction firm.

A brief review of knowledge management is first
presented, followed by an overview of tacit knowledge.
Thereafter, the method employed in this study is then
explained including data collection and analysis,
followed by the discussion of the findings, conclusion,
and suggestion for further study. This paper will
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contribute to the knowledge management literature
especially in tacit knowledge implementation in
Indonesia.

1.1. Knowledge Management

Knowledge is more than data and information in
which knowledge is more structured, actionable, and
programmable. It is context-dependent, high human
participation, processed, and non-algorithmic [1].
Knowledge is acquired through learning and
experiences and can improve the person’s ability in
evaluating and making-decision [1, 17].

Knowledge can be distinguished into two
categories: explicit knowledge and tacit knowledge
[17]. Explicit knowledge is easier to be captured,
codified, stored, and transferred since it can be
expressed in written format or documented form.
Meanwhile, tacit knowledge is in individual's minds
and is not easy to be transferred and managed since it is
heavily influenced by human factors, i.e.
communication, skills, interaction [8, 10].

There are some processes of knowledge
management introduced in Knowledge Management
literature. For instance, Alavi and Leider in Wiewora
[18] categorized knowledge management process into 4
elements (1) create knowledge, (2) store knowledge,
(3) transfer knowledge, and (4) apply knowledge.
Knowledge creation is related to the capability of the
organization to generate novel ideas and solutions by
recombining existing knowledge to solve current
problems. While organization creates knowledge, they
can also forget. Thus, codifying and storing knowledge
in organizational memory is required. Through
codification, organizational knowledge is put into
forms that are easier to be accessed by those who need
it. Meanwhile, some of the tacit knowledge that cannot
be codified can be shared directly to make the
knowledge available to others within the organization
[19].

1.2. Tacit knowledge

Although there are multiple definitions of tacit
knowledge, general agreement has associated it with
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personal know-how acquired through experience,
training, and education [20]. It is regarded as the most
important factor in recruiting construction project
managers [21], mainly contributes to project success,
and gives benefits to the organization.

Some studies had categorized tacit knowledge into
some degrees of tacitness from tacit knowledge that
can be easily communicated, codified, and shared until
tacit knowledge that inaccessible to others [22]. The
process of capturing knowledge can be conducted at
the individual level, project team, and organizational
level. Some of the tacit knowledge can be codified into
explicit form before being stored and disseminated
widely in the internal organization.

2. RESEARCH METHODS

Data were collected by semi-structured interviews
to get information related to (1) current implementation
of tacit knowledge acquisition and codification and (2)
barriers of tacit knowledge acquisition and
codification. A qualitative method was employed in
this study as it is an appropriate approach to explore
phenomena [23]. To ensure a qualified sample, data
was acquired from leading Indonesian construction
companies from grade 7™ (the highest grade of
construction companies) in Indonesia. The invitation
letter was sent to three leading construction companies
in Jakarta, Indonesia, however only two construction
companies were willing to participate during the period
given. Both construction companies are large size
companies and have experience of around 60" years.

Semi-structured interviews were adopted. A total of
eight participants from middle-level engineers to top-
level managers participated in the interviews.
Participants were selected from the knowledge
management team to ensure an adequate understanding

of the knowledge management system in the
companies. The number of interviews follows
theoretical saturation, and the interviews were

conducted through teleconference. The length of each
interview lasted between 1 and 1.5 hours. All of the
interviews were recorded and transcribed.

Thematic analysis was employed to analyze the
data since it is appropriate for exploratory research.
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The analysis includes familiarizing yourself with data,
generating initial codes, searching for potential themes,
reviewing themes, defining and naming themes, and
producing reports [24]. To enhance the validity and
reliability of the results, triangulation was employed by
using multiple methods: sources, interviews, and
theories to corroborate the evidence [25].

3. RESULTS AND DISCUSSION
3.1. Results

After analyzing all of the data, some findings were
obtained.

Finding 1: Three levels of capturing tacit knowledge in
the construction firms

The acquisition of tacit knowledge can be classified
into three sources: individual source, project team
source, and organizational source. In the Individual
level, tacit knowledge can be gathered through several
methods: interviewing (1) project personnel who
represent the knowledge i.e. project manager, (2)
subject matter experts, and (3) project members who
are near their retirement ages. Both participants from
two construction firms informed that exit interview was
conducted to capture experiences from knowledgeable
employees who are about to leave the organization.
The following opinions provide some insights for these
methods:

“[to obtain knowledge] in individual level, project
manager commonly shares their experiences
about problems, or innovation or construction
methods”.

“...three until six months near the employee
retirement age, we [human capital] obliged them
to share their knowledge accumulated over their
year of experiences.”

“.we've retention learning [program] in which
employees close to retirement will have exit
interview... commonly it's used to ask feedback
for the company, but in this retention learning,
they have to share what they have and give to the
company, and we store it in book or video."
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Additionally, learning from coach/ mentor and
professional staff recruited by the company are also
used as other methods to capture knowledge from the
individual. The following statements provide some
insight into the above methods:

“.The employees who have [certain]
organizational position are obliged to couch his
subordinate.."

“[to obtain tacit knowledge] we also hire
professional staff with the contract clause
contains the obligation to share knowledge, at
least once, about know-how that we didn’t know
or this organization doesn't know. "

The acquisition of tacit knowledge from the
team/group level can be gathered from (1) Peer Assist
(2) After Action Review (AAR). Peer Assist was
conducted prior to carrying out a construction project,
meanwhile, AAR is performed after a project is
finished. The following information provide some
information regarding these methods:

“In the past, we just give [previous] project data
to a new project team..." this is the data, learn
from it but peer assist has a target to support. The
engineering department would say pay attention
to this and that... for this work type, you have to
do this and that. So, it’s not one direction but two
directions.”

“After Action Review occurs after a project is
completed. The engineers were expected to make
a report on how the project was carried out. If the
project stays on schedule, then it’s noted. If
there’s raining that led to project delays, then it
must be noted. If it isn’t delayed, how is the
method? That’s our [knowledge management
team] need to record.”

Meanwhile, tacit knowledge capture at the
organizational level can be obtained through (1) hiring
consultants (2) join venture with another company (3)
apprenticeship program to another company, and (4)
benchmarking best practices from other companies.
These methods are best described by the informant's
comment:

“There were projects that we haven't got basic
capability yet, for instance toll road project. Our
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basic capability for example was just IDR 500
billion, meanwhile we bid tender IDR 2 trillion.
We did joint operation with another contractor
that fulfil the basic capability. As the result, first,
we did tender with that certain amount and
second, we obtain knowledge from another
contractor that has bigger size than us.”

“We’ve assigned employees to become an
apprentice in another company to learn the
system. Then, everything that’s good can be
implemented in our system.”

“We did benchmark about light rail transit
project and BIM to company X which has bigger
size and start their knowledge management first
than us...So we captured knowledge from them
and implemented it in our company as they
implemented in their companies.”

Finding 2: The type of tacit knowledge captured is
inseparable from the business strategy of the company.

The type of knowledge captured depend on the
target or business strategy of the organization want to
achieve. This finding best described by an informant's
comment:

“what is the knowledge needed by our company?.
Besides past projects that we’ve gathered, it
depends on the direction of our organisation
strategy in the future. For example, our business
strategy is participating in the international road
tender. Then, we’re not only capture technical
aspect on the road, but also legal aspects and
human resource management.”

This finding aligned with Kivrak et al. [6] in that
developing tacit knowledge management strategy that
fits organization objectives will benefit the
organization.

Finding 3: The need of knowledge mapping to filter
tacit knowledge captured.

Filtering information is particularly important in
knowledge management to reduce information
overload [26]. To obtain tacit knowledge required by
the construction company, there must be alignment of
KM strategy with the organisation business strategy
[17]. Then, knowledge mapping is conducted to
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determine the required tacit knowledge. Tacit
knowledge that contains innovation and construction
method are also used as consideration to filter
knowledge to be stored in organization memory. An
informant informed:

“We're from knowledge management division
have been collaborated with HCM division in
mapping what's the knowledge that we want to
prioritize in this year.”

Finding 4: The need of validation mechanism to
improve the quality of tacit knowledge captured.

To ensure tacit knowledge captured has the highest
quality/ credibility, validation of the knowledge is
required. Tacit knowledge that gathered from the
individual can be validated through subject matter
experts:

“We, honestly haven’t got many of this case. Even
though the sources of tacit knowledge are from
individuals, but they asked to share technical
aspect, so it's much easier to be validated. We still
only validate the technical aspect...Subject matter
experts will assess the contents. If it's individual
aspect, we haven't [validate it] yet...in the end, it's
just hard competency that we've gathered. If it's
leadership aspect or others, the managers or
leadership experts will evaluate it.”

Tacit knowledge that has been validated will be
classified and added some required information before
being stored in the knowledge base.

“Data we’ve gathered is stored in the knowledge
management portal based on the taxonomy that
we’ve classified: technique and non-technique with
many categories under technique classification....”

“We’ve added narration before being uploaded in
the system.”

Finding 5. The main barrier in tacit knowledge capture
and codification

Based on the informants, the main barrier that
hinder effective tacit knowledge capture is accumulated
in the individual. It needs some time to gather the data
and encourage people to share it:
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“The barrier is tacit knowledge resides in the head
of individuals for many years before our system is
digitalized as nowadays. Data were scanned, but
brought by the owner without being stored in the
organization system.”

3.2. Discussion

There are several methods applied by construction
companies surveyed to capture tacit knowledge. The
source of tacit knowledge acquisition can be
categorized into individual, team, and organizational
levels. Findings suggest that tacit knowledge
acquisition in the individual level can be gathered from
project personnel who represent the knowledge, subject
matter experts, and project members who are near their
retirement ages. The acquisition process can be
obtained through interviews, training, coaching, or
mentoring. These results are similar to those informed
by Addis [20] that tacit knowledge can be obtained
through training, education, and experience. These
findings are also congruent with that of Dalkir [26]
who outlined three main approaches to capture tacit
knowledge in the individual level: interviewing
experts, learning by told, and learning by observation.
These are also consistent with finding obtained by
Savelsbergh et al. [27] that sharing experiences
regularly, the availability of training, and mentoring
was found as the top three helpful guidance for project
managers’ development. Also, a previous empirical
study conducted by Kivrak [6] reported that
colleagues, the company's experience, and personal
experience are the most important knowledge sources
in the construction project. The findings of this study
complement those previous studies and explain further
the source of tacit knowledge based on categorization
in the construction companies.

Another finding of this study revealed that the
acquisition of tacit knowledge at the group level can be
obtained from Peer Assist and (2) After Action Review
(AAR). These results are in line with the explanation of
IDB [28] despite its different area of study. IDB/ Inter-
American Development Bank [28] explained that
learning from project experience should be done
before, during, and after project. 'Learning before'
project discusses what do we know, what has been
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done before, whereas ‘learning during' project
emphasizes on what are we learning during

implementation, and the ‘learning after’ project talks
about what lessons learned and experiences can be
shared. Peer Assist was conducted before commencing
the construction project. It facilitates a new team to
exploit lessons learned from the previous projects. It
provides specific knowledge, therefore it can be
applied directly [29]. Meanwhile, AAR or Post Project
Review is performed after completion of the project to
evaluate  project performance and  provide
recommendations for future projects [30]. Although
Chou [32] revealed that AAR is rarely used in the
Indonesian Construction Industry, especially in the
Public-Private Partnerships Project, the finding of the
current study revealed that some Indonesian
Construction Companies acknowledged the importance
of AAR to capture tacit knowledge.

This study also found that tacit knowledge
acquisition at the organizational level can be captured
through (1) hiring consultants (2) joint venture with
another company (3) apprenticeship program to another
company and (4) benchmarking best practices from
other companies. Hiring a consultant with relevant
experience can assist construction companies to obtain
experiential knowledge. This finding is in accord with
the findings from Fletcher and Harris [33] which
showed consultants as one of sources to acquire
experience in Taiwanese manufacturers.

Meanwhile, joint venture or joint operation is
another way to obtain tacit knowledge in the
construction  project.  Organizational knowledge
acquisition in the joint venture has a positive
relationship with join venture performance [34]. In
addition, benchmarking is also a way to acquire tacit
knowledge, it provide deeper understanding on the area
learned [35]. All of these findings are in agreement
with the explanation of Huber (1991) in Dalkir [26]
which outlines grafting, vicarious learning, experiential
learning, and inferential process as ways of
organization to obtain knowledge.

To be effective in leveraging tacit knowledge, the
organization need to determine the type of tacit
knowledge to be captured. The finding suggests that
there should be alignment of tacit knowledge strategy
with the organization business strategy. The type of
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knowledge captured is depended on the target or
business strategy of the organization want to achieve
[17]. Tacit knowledge management should add value to
organization, thus, the direction of business strategy
should determine the direction of the KM activity [17].

Tacit knowledge captured needs to be filtered and
validated. The validation of tacit knowledge is required
to differentiate knowledge management from document
management [26]. It also improves the credibility of
the source. [36]. Finding suggests the construction
companies to have a comprehensive method for
validating tacit knowledge since tacit knowledge is not
limited to the technical aspect. Some of tacit
knowledge can be codified to make easier in
disseminating knowledge [37].

Finally, the finding shows that there is a lack of
employees’ awareness to share their experiences. The
result match those observed in earlier study. Hari,
Egbu and Kumar [37] investigate 26 construction
organizations and found many experiences engineers
are reluctant to share their knowledge. Thus,
individuals should be encouraged to fully participate in
knowledge management practices [7].

4. CONCLUSION AND SUGGESTIONS

This paper explores in-depth the practice of tacit
knowledge acquisition and codification in the
Indonesian construction industry. Since the companies
surveyed are the leading construction companies,
knowledge management system has been established.
However, there are some impediments faced.
Construction companies need to create systematic tacit
knowledge validation and comprehensive strategies
which is more favorable for tacit knowledge sharing.
Thus, having a systematic strategy is required to
manage their knowledge asset better. It is expected
that the findings may contribute to more effective tacit
knowledge management in construction companies.

These findings are limited by samples of only two
leading construction companies and using a qualitative
method. Despite its exploratory nature, this study offers
in-depth insight into the practice of tacit knowledge
acquisition and codification in the construction
industry. It also lays the groundwork for future
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research into tacit knowledge validation and tacit
knowledge sharing in the construction industry.

ACKNOWLEDGMENTS

This study is funded by LPPM UB (HPP Research
Grant).

REFERENCES

[1] H. S. Ahmad and M. An, “Knowledgemanagement
implementation in construction projects: a KM
model for Knowledge Creation, Collection and
Updating (KCCU),” Int. J. Proj. Organ.
Manag., vol. 1, no. 2, pp. 133-166, 2008, doi:
10.1504/1JPOM.2008.022189.

[2] P. Carrillo, H. S. Robinson, A. M. Al-
Ghassani, and C. J. Anumba, “Knowledge
Management in UK Construction: Strategies,
Resources and Barriers,” Proj. Manag. J., vol.
35, no. April 2004, pp. 46-56, 2004.

[3] P. A. Arling and M. W. S. Chun, “Facilitating
new knowledge creation and obtaining KM
maturity,” J. Knowl. Manag., vol. 15, no. 2, pp.
231-250, 2011, doi:
10.1108/13673271111119673.

[4] K. P. Negara, “Client Construction Project
Manager  Competency in  Indonesia,”
Queensland University of Technology, 2020.

[5] Y. Karagoz, N. Whiteside, and A. Korthaus,
“Context matters: enablers and barriers to
knowledge sharing in Australian public sector
ICT projects,” J. Knowl. Manag., vol. 24, no.
8, pp. 1921-1941, 2020, doi: 10.1108/JKM-12-
2019-0691.

[6] S. Kivrak, G. Arslan, I. Dikmen, and M. T.
Birgonul, “Capturing Knowledge in
Construction Projects: Knowledge Platform for
Contractors,” J. Manag. Eng., vol. 24, no. 2,
pp. 87-95, 2008, doi: 10.1061/(asce)0742-
597x(2008)24:2(87).

[7] G. Ni, Z. Zhang, Z. Yuan, H. Huang, N. Xu,

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Advances in Engineering Research, volume 212

and Y. Deng, “Transformation paths and
influencing factors of tacit knowledge into
explicit knowledge in real estate companies: a
qualitative  study,” Eng. Constr. Archit.
Manag., 2021, doi: 10.1108/ECAM-09-2020-
0677.

I. Nonaka and H. Takeuchi, The knowledge-
creating company:How Japanese companies
create dynamics of innovation. Oxford
University Press, 1995.

L. Jawahar Nesan, “Factor Influencing Tacit
Knowledge in Construction,” Constr. Econ.
Build., vol. 5, no. 1, pp. 48-57, 2005.

M. B. Tahir, K. I. A. Khan, and A. R. Nasir,
“Tacit knowledge sharing in construction: a
system dynamics approach,” Asian J. Civ.
Eng., vol. 22, no. 4, pp. 605-625, 2021, doi:
10.1007/s42107-020-00335-y.

S. Panahi, J. Watson, and H. Partridge, “Social
Media and Tacit Knowledge Sharing:
Developing a Conceptual Model,” World Acad.
Sci. Eng. Technol., no. 64, pp. 1095-1102,
2012, doi: 10.5281/zen0d0.1061479.

S. Hwang, “Sharing tacit knowledge in small-
medium regional construction companies in the
U.S.: the current status and the impact of
organizational ecology,” Int. J. Constr.
Manag., vol. 0, no. 0, pp. 1-10, 2020, doi:
10.1080/15623599.2020.1742628.

L. Uden and W. He, “How the Internet of
Things can help knowledge management: a
case study from the automotive domain,” J.
Knowl. Manag., vol. 21, no. 1, pp. 57-70,
2017, doi: 10.1108/JKM-07-2015-0291.

M. Fakhar M, M. M. Pellegrini, G. Marzi, and
M. Dabic, “Knowledge Management in the
Fourth Industrial Revolution: Mapping the
Literature and Scoping Future Avenues,” IEEE
Trans. Eng. Manag., vol. 68, no. 1, pp. 289-
300, 2021, doi: 10.1109/TEM.2019.29634809.

P. Sarka, P. Heisig, N. H. M. Caldwell, A. M.
Maier, and C. Ipsen, “Future research on
information  technology in  knowledge

40



ATLANTIS
PRESS

[16]

[17]

[18]

[19]

[20]

[21]

[1]

[2]

(3]

Advances in Engineering Research, volume 212

management,” Knowl. Process Manag., vol.
26, no. 3, pp. 277-296, 2019, doi
10.1002/kpm.1601.

P. Wethyavivorn and W. Teerajetgul, “Tacit
knowledge capture in Thai design and
consulting firms,” J. Constr. Dev. Ctries., vol.
25, no. 1, opp. 4562, 2020, doi:
10.21315/jcdc2020.25.1.3.

M. E. Greiner, T. Bohmann, and H. Krcmar,
“A strategy for knowledge management,” J.
Knowl. Manag., vol. 11, no. 6, pp. 3-15, 2007,
doi: 10.1108/13673270710832127.

A. Wiewiora, “The Role of Organisational
Culture, Trust and Mechanisms in Inter-Project
Knowledge Sharing,” Queensland University
of Technology, 2011.

V. Suppiah and M. S. Sandhu, “Organisational
culture’s influence on tacit knowledge-sharing
behaviour,” J. Knowl. Manag., vol. 15, no. 3,
pp. 462-477, 2011, doi:
10.1108/13673271111137439.

M. Addis, “Tacit and explicit knowledge in
construction management,” Constr. Manag.
Econ., vol. 34, no. 7-8, pp. 439-445, 2016,
doi: 10.1080/01446193.2016.1180416.

W. Teerajetgul and C. Chareonngam, “Tacit
knowledge utilization in Thai construction
projects,” J. Knowl. Manag., vol. 12, no. 1, pp.
164-174, 2008, doi:
10.1108/13673270810852467.

H. S. Ahmad and M. An, “Knowledge
management implementation in construction
projects: a KM model for Knowledge Creation,
Collection and Updating (KCCU),” Int. J. Proj.
Organ. Manag., vol. 1, no. 2, pp. 133-166,
2008, doi: 10.1504/1JPOM.2008.022189.

P. Carrillo, H. S. Robinson, A. M. Al-
Ghassani, and C. J. Anumba, “Knowledge
Management in UK Construction: Strategies,
Resources and Barriers,” Proj. Manag. J., vol.
35, no. April 2004, pp. 46-56, 2004.

P. A. Arling and M. W. S. Chun, “Facilitating
new knowledge creation and obtaining KM

[4]

(5]

6]

[7]

(8]

(9]

[10]

[11]

[12]

maturity,” J. Knowl. Manag., vol. 15, no. 2, pp.
231-250, 2011, doi:
10.1108/13673271111119673.

K. P. Negara, “Client Construction Project
Manager  Competency in  Indonesia,”
Queensland University of Technology, 2020.

Y. Karagoz, N. Whiteside, and A. Korthaus,
“Context matters: enablers and barriers to
knowledge sharing in Australian public sector
ICT projects,” J. Knowl. Manag., vol. 24, no.
8, pp. 1921-1941, 2020, doi: 10.1108/JKM-12-
2019-0691.

S. Kivrak, G. Arslan, I. Dikmen, and M. T.
Birgonul, “Capturing Knowledge in
Construction Projects: Knowledge Platform for
Contractors,” J. Manag. Eng., vol. 24, no. 2,
pp. 87-95, 2008, doi: 10.1061/(asce)0742-
597x(2008)24:2(87).

G. Ni, Z. Zhang, Z. Yuan, H. Huang, N. Xu,
and Y. Deng, “Transformation paths and
influencing factors of tacit knowledge into
explicit knowledge in real estate companies: a
qualitative study,” Eng. Constr. Archit.
Manag., 2021, doi: 10.1108/ECAM-09-2020-
0677.

I. Nonaka and H. Takeuchi, The knowledge-
creating company:How Japanese companies
create dynamics of innovation. Oxford
University Press, 1995.

L. Jawahar Nesan, “Factor Influencing Tacit
Knowledge in Construction,” Constr. Econ.
Build., vol. 5, no. 1, pp. 48-57, 2005.

M. B. Tahir, K. I. A. Khan, and A. R. Nasir,
“Tacit knowledge sharing in construction: a
system dynamics approach,” Asian J. Civ.
Eng., vol. 22, no. 4, pp. 605-625, 2021, doi:
10.1007/s42107-020-00335-y.

S. Panahi, J. Watson, and H. Partridge, “Social
Media and Tacit Knowledge Sharing :
Developing a Conceptual Model,” World Acad.
Sci. Eng. Technol., no. 64, pp. 1095-1102,
2012, doi: 10.5281/zen0d0.1061479.

S. Hwang, “Sharing tacit knowledge in small-

41



ATLANTIS
PRESS

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Advances in Engineering Research, volume 212

medium regional construction companies in the
U.S.: the current status and the impact of
organizational ecology,” Int. J. Constr.
Manag., vol. 0, no. 0, pp. 1-10, 2020, doi:
10.1080/15623599.2020.1742628.

L. Uden and W. He, “How the Internet of
Things can help knowledge management: a
case study from the automotive domain,” J.
Knowl. Manag., vol. 21, no. 1, pp. 57-70,
2017, doi: 10.1108/JKM-07-2015-0291.

M. Fakhar M, M. M. Pellegrini, G. Marzi, and
M. Dabic, “Knowledge Management in the
Fourth Industrial Revolution: Mapping the
Literature and Scoping Future Avenues,” |IEEE
Trans. Eng. Manag., vol. 68, no. 1, pp. 289-
300, 2021, doi: 10.1109/TEM.2019.2963489.

P. Sarka, P. Heisig, N. H. M. Caldwell, A. M.
Maier, and C. Ipsen, “Future research on
information  technology in  knowledge
management,” Knowl. Process Manag., vol.
26, no. 3, pp. 277-296, 2019, doi:
10.1002/kpm.1601.

P. Wethyavivorn and W. Teerajetgul, “Tacit
knowledge capture in Thai design and
consulting firms,” J. Constr. Dev. Ctries., vol.
25, no. 1, pp. 4562, 2020, doi:
10.21315/jcdc2020.25.1.3.

M. E. Greiner, T. Bohmann, and H. Krcmar,
“A strategy for knowledge management,” J.
Knowl. Manag., vol. 11, no. 6, pp. 3-15, 2007,
doi: 10.1108/13673270710832127.

A. Wiewiora, “The Role of Organisational
Culture, Trust and Mechanisms in Inter-Project
Knowledge Sharing,” Queensland University
of Technology, 2011.

V. Suppiah and M. S. Sandhu, “Organisational
culture’s influence on tacit knowledge-sharing
behaviour,” J. Knowl. Manag., vol. 15, no. 3,
pp. 462-477, 2011, doi:
10.1108/13673271111137439.

M. Addis, “Tacit and explicit knowledge in
construction management,” Constr. Manag.
Econ., vol. 34, no. 7-8, pp. 439-445, 2016,

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

doi: 10.1080/01446193.2016.1180416.

W. Teerajetgul and C. Chareonngam, “Tacit
knowledge utilization in Thai construction
projects,” J. Knowl. Manag., vol. 12, no. 1, pp.
164-174, 2008, doi:
10.1108/13673270810852467.

M. S. Al-Qdah and J. Salim, “A Conceptual
Framework for Managing Tacit Knowledge
through ICT Perspective,” Procedia Technol.,
vol. 11, no. lccei, pp. 1188-1194, 2013, doi:
10.1016/j.protcy.2013.12.312.

R. K. Yin, Case study research : design and
methods, 4th ed. Thousand Oaks, Calif: Sage
Pub., 2009.

V. Braun and V. %J Q. research in psychology
Clarke, “Using thematic analysis in
psychology,” vol. 3, no. 2, pp. 77-101, 2006,
[Online]. Available: internal-
pdf://121.98.228.126/Using thematic Analysis
in psychology.pdf.

C. Lin, J. C. Wu, and D. C. Yen, “Exploring
barriers to knowledge flow at different
knowledge management maturity stages,” Inf.
Manag., vol. 49, no. 1, pp. 10-23, 2012, doi:
10.1016/j.im.2011.11.001.

K. Dalkir, Knowledge management in theory
and practice. 2013.

C. M. J. H. Savelsbergh, L. A. Havermans, and
P. Storm, “Development paths of project
managers: What and how do project managers
learn from their experiences?,” Int. J. Proj.
Manag., vol. 34, no. 4, pp. 559-569, 2016, doi:
http://dx.doi.org/10.1016/j.ijproman.2016.02.0
05.

IDB, “Peer Assist, Knowledge and Learning
Sector (KNL) Technical Notes No. IDB-TN-
423,” Inter-American Development Bank,
2012. [Online]. Available:
https://publications.iadb.org/publications/englis
h/document/Peer-Assist.pdf.

O. Serrat, “Knowledge Solutions: Tools,
Methods, and  Approaches to  Drive
Organizational Performance,” Knowl. Solut.

42



ATLANTIS
PRESS

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Advances in Engineering Research, volume 212

Tools, Methods, Approaches to Drive Organ.
Perform., pp. 1-1140, 2017, doi: 10.1007/978-
981-10-0983-9.

M. Schindler and M. J. Eppler, “Harvesting
project knowledge: a review of project learning
methods and success factors,” Int. J. Proj.
Manag., vol. 21, no. 3, pp. 219-228, 2003, doi:
http://dx.doi.org/10.1016/S0263-
7863(02)00096-0.

J. K. Christiansen and J. Mouritsen, “Learning
from the ambiguous past with project reviews,”
Int. J. Manag. Proj. Bus., vol. 14, no. 1, pp.
179-204, 2021, doi: 10.1108/IIMPB-02-2020-
0046.

J.-S. Chou and G. T. Leatemia, “Critical
Process and Factors for Ex-Post Evaluation of
Public-Private  Partnership  Infrastructure
Projects in Indonesia,” J. Manag. Eng., vol. 32,
no. 5 p. 05016011, 2016, doi:
10.1061/(asce)me.1943-5479.0000436.

M. Fletcher and S. Harris, “Knowledge
acquisition for the internationalization of the
smaller firm: content and sources,” Int. Bus.
Rev., vol. 21(4), no. September, pp. 631-647,
2012.

M. A. Lyles and J. E. Salk, “Knowledge
acquisition  from  foreign  parents in
international joint ventures: An empirical
examination in the Hungarian context,” J. Int.
Bus. Stud., vol. 38, no. 1, pp. 3-18, 2007, doi:
10.1057/palgrave. jibs.8400243.

H. C. Tan, P. Carrillo, C. Anumba, J. M.
Kamara, D. Bouchlaghem, and C. Udeaja,
“Live capture and reuse of project knowledge
in construction organisations,” Knowl. Manag.
Res. Pract., vol. 4, no. 2, pp. 149-161, 2006,
doi: 10.1057/palgrave.kmrp.8500097.

C. Janicot and S. Mignon, “Knowledge
codification in audit and consulting firms: A
conceptual and empirical approach,” Knowl.
Manag. Res. Pract., vol. 10, no. 1, pp. 4-15,
2012, doi: 10.1057/kmrp.2011.38.

S. Hari, C. Egbu, and B. Kumar, “A knowledge

capture awareness tool: An empirical study on
small and medium enterprises in the
construction industry,” Eng. Constr. Archit.
Manag., vol. 12, no. 6, pp. 533-567, 2005, doi:
10.1108/09699980510634128.

43



