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ABSTRACT

The purpose of this paper is to investigate the converting projects tacit knowledge into an available explicit
knowledge in Project Management Offices, using the SECI model to analyze these processes. Using case studies, the
information was gathered by in loco observation, interviews with PMO managers and project managers, and document
analysis. The results show the socialization, externalization, combination and internalization, SECI in PMOs level, helping
to visualize the process of transforming project tacit knowledge into explicit knowledge and to understand that knowl-
edge must be incorporated into operational practices, rules in databases, and company history. Organizational culture
was presented itself as a major factor, influencing this process of sharing knowledge among employees from the two
companies studied. The steps of the spiral of knowledge, using the SECI model for the conversion of knowledge, the
stage and how companies apply this conversion, show that these processes happen on a daily basis and continuously
if the team understands this need. Project managers have to emphasizes the important of knowledge management,
knowledge sharing and knowledge storage during the development of projects. Mainly PMO has an important role in the
process of storage and sharing of knowledge.
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1. INTRODUCTION

Knowledge is a fluid mixture of framed experiences, values
and contextual information, which provides a framework for
assessing and incorporating new experiences and information,
according to Davenport et Prusak (2000); while knowledge
management (KM) essentially consists of processes and tools
that are able to capture and share data. Those processes can
apply and share knowledge between individuals within an or-
ganization (Nonaka et al., 2000).

Despite playing an important role in most organizations, af-
fecting the performance and the success of both organizational
and project (Davenport et al., 1998; Andersson et Linderoth,
2008; Davis, 2014; Hornstein, 2015) only recently knowledge
management (KM) has been incorporated to the project man-
agement literature, making it a new and challenging field of
study (Horstein, 2014).

Some representative studies of KM in PM perspective are
the following: Bower et Walker (2007) whose study subject is
planning knowledge management and their phases in projects;
Ajmal et Koskinen (2008) analyzing knowledge transfer in the
projects and the influence of organizational culture; Reich et al.
(2008) knowledge management in IT projects; (Gladden, 2009;
Alkhuraiji et al. (2016) how to manage and apply knowledge
in organizations; Petter et Randolph (2009), the processes of
reusing knowledge among projects; Tukel et al.(2010), knowl-
edge and practice’s salvages; Johansson et al.. (2011), the im-
portance of knowledge maturity to development projects;
Aubry et al. (2011) the relation between organizational perfor-
mance and the knowledge to the project management; Alin et
al. (2011) knowledge transformation in projects; Gasik (2011)
show a model of project knowledge management; Koskinen
(2012) knowledge management as a factor that can improve
project implementation; (Miller et al., 2013) project manage-
ment knowledge in PMOs; Horstein (2014) knowledge as a fac-
tor of integration of projects.

In PM literature, studies on KM highlight the key role of the
project management office (PMO) for storing and disseminat-
ing knowledge (Aubry et al., 2011; Miller et al., 2013; Pemsel
et Wiewiora, 2013).

Projects are critical for knowledge creation, but the pool
of knowledge is lost if there are no effective ways of manag-
ing (Fong et Kwok, 2009). It often occurs because the learning
mechanisms of projects and firms, considering ‘memory’, ‘ex-
perience’ and ‘reflection’, have opposing features (lbert, 2004).
Knowledge accumulation is more likely to occur at the organi-
zational memory level, while projects acquire new knowledge
assets, since it promotes structural changes. Furthermore, an
effective and successful KM requires more than new technol-
ogies and innovation; it requires the understanding and the
aspects of the integration between humans and organizational

culture (Davenport et al. 1998; Shand, 1998; Resende Junior et
Reis, 2016).
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WiIn this context, this paper aims to investigate the convert-
ing tacit knowledge into explicit knowledge in PMOs. This is a
critical issue because; the tacit knowledge is often difficult to
share comparing to explicit knowledge, which is documented
and materialized by reports and other documents in the PMO
(Nonaka et Takeuchi, 1997).

In order to help identifying the KM processes of socializa-
tion, externalization, internationalization and combination in
PMOs, the SECI Model, proposed by Nonaka et Toyama (2003)
was selected. The SECI model, proposed by Nonaka et Takeu-
chi (1997), helps to analyzing the spiral of knowledge creation,
in which the interaction between tacit and explicit knowledge
is amplified by the four conversion modes Socialization, Exter-
nalization, Combination and Internationalization. The spiral in-
creases in scale as greater ontological levels are attained (Nona-
ka et Takeuchi, 1997; Nonaka et Toyama, 2003). The application
of the SECI model to the PMO context can help understanding
the factors that can influence KM processes to convert tacit
knowledge into explicit knowledge, since it goes further in the
current perspective of the communication and data storage,
along with helping PMO with bridging the knowledge mecha-
nisms of organizations and projects.

The methodological approach was a case-based research
performed in two Brazilian companies. The information was
gathered by: in loco observations, interviews with PMO man-
agers and project managers, and document analysis.

Thereby this paper will analyze how the project knowledge
into the selected companies is stored. Because of this we se-
lected PMO members and project managers to be interviewed,
and to understand all the process of project knowledge we will
apply the SECI model, identifying all the stages of knowledge
transformation and to help understand the converting tacit
knowledge into explicit knowledge processes.

Considering the aforementioned objective, a summarized
theoretical framework is presented to support the study in
Section 2. In Section 3, the research methodology is present-
ed. Its application surrounding the cases and their analysis are
discussed in Section 4. Finally, conclusions are presented in sec-
tion 5.

2. THEORETICAL BASIS

2.1 Knowledge management

A model to represent the knowledge creation process
was proposed by Nonaka et Takeuchi (1997), called SECI
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Model (Socialization; Externalization; Combination and In-
ternationalization). This model presupposes that knowledge
is created by the interaction between tacit knowledge and
explicit knowledge, as shown in Figure 1. Thus, the model
proposes four different ways for converting knowledge:
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e Socialization: turns tacit knowledge into tacit knowl-
edge - individuals share knowledge and create tacit
knowledge through direct experiences. Within or-
ganizations, individuals can embed tacit knowledge
regarding clients through the experiences based
on their interactions with such clients (Nonaka et
Takeuchi, 2003).

e Externalization: turns tacit knowledge into explicit
knowledge - conversation is an effective method for
articulating this process. For example, the sharing of
tacit knowledge, which may differ among individuals,
externalizes knowledge and becomes explicit. One
technique for sharing knowledge is the application
of analogies and metaphors, allowing individuals to
establish connections to their real circumstances in
which they live (Nonaka et Takeuchi, 2003).

e Combination: turns explicit knowledge into explicit
knowledge - Explicit knowledge transformation is ar-
ticulated in the form of explicit knowledge through
the combination process. This type of knowledge is
acquired inside and outside the organizations. Thus,
this knowledge is processed and combined to be-
come shared knowledge (Nonaka et Takeuchi, 2003).

e Internationalization: turns explicit knowledge into
tacit knowledge - Explicit knowledge is created and
shared throughout an entire organization; then it
is converted into the tacit knowledge of individu-
als through the internationalization process. In this
stage, an organization can offer employee training,
write manuals, create documents, conduct experi-
ments and simulations of the products and services
offered, which can enrich the tacit knowledge of the
individuals (Nonaka et Takeuchi, 2003).

According to the SECI model, since knowledge is accumu-
lated in each step, its conversion process is not cyclic but it
is rather spiral, called knowledge spiral, because the knowl-
edge is accumulated in each step. Knowledge is always im-
proved upon, and acquired knowledge is added. The process
of generating knowledge in a spiral is infinite. In the creation
spiral of knowledge, the interaction between tacit and ex-
plicit knowledge is amplified by four conversion modes. The
spiral increases in scale as higher ontological levels are at-
tained (Nonaka et Takeuchi, 1997; Nonaka et Toyama, 2003).
Knowledge that is created by the SECI process can trigger a
new spiral of knowledge creation, moving through interac-

tion communities, which transcend departmental and orga-
nizational boundaries, expanding horizontally and vertically.
This knowledge can assist organizational departments in the
innovation process (Nonaka et Toyama, 2003; Nowacki et
Bachnik, 2016).
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Figure 1. The SECI model of knowledge creation
Source: Adapted from Nonaka et Toyama (2003, p. 5)

According to Watanabe et al. (2011), organizational cul-
ture is a great determinant in terms of how the members
of an organization interact with one another. For example,
an organizational culture that is open and that encourag-
es discussion will promote communication and knowledge
sharing; whereas an organizational culture that nurtures
mistrust and power struggles will inhibit the free exchange
and sharing of knowledge, which is used as a source of pow-
er among members.

Some authors explain that organizational culture is con-
sidered to be a critical factor in building and reinforcing
knowledge creation and knowledge management, as it im-
pacts the way members learn, acquire, and share knowledge
(Gummer, 2000; Knapp et Yu, 1999; Alavi et Leidner, 2001;
Gupta et Govindarajan, 2000; Martin, 2000). Although very
little is known about how organizational culture enables or
obstructs knowledge creation and its management in orga-
nizations (Rai, 2011), organizational culture has also been
identified as the main hindrance for successfully managing
knowledge (Bock, 1999; Knapp et Yu, 1999; De Long et Fa-
hey, 2000; Rastogi, 2000; Ribere et Sitar, 2003).

2.2 The Project Management Office — PMO

The PMO concept emerged in the late 1950s and early
1960s (Kerzner, 2001). However, the PMO functions vary sig-
nificantly, according to Dai et Wells (2004), and assume dis-
tinctive archetypes (Desouza et Evaristo, 2006). Hobbs et al.
(2008) argue that PMOs are structures affected by company
environments and organizational changes (Hurt et Thomas,



2009), which influence performance (Liu et Yetton, 2007;
Aubry et Hobbs, 2011).

Patah et Carvalho (2009) have noted, a PMO is a structure
that aims at connecting a project and an organization as a
whole. Thus, PMOs is a structure for project management con-
cepts and applications within an organization, assuming differ-
ent functions: from a simple division for helping project control
to a department in charge of all projects. Establishing a PMO
is a strategy that can be employed to resolve these persistent
problems—it is a source of centralized integration and a repos-
itory of knowledge, which can be applied to effectively inform
project management (Desouza et Evaristo, 2006).

PMOs are also geared towards the application of project
management concepts, which can support, through project
management, the transformation of organizational strate-
gies and results (Carvalho et Rabecchini Jr., 2005).

Following Dai et Wells (2004), a PMO can be defined as
an organizational entity, established for supporting project
managers and organizational teams regarding principles,
practices, methodologies, tools, and project management
techniques.

According to Desouza et Evaristo (2006), the primary pur-
pose of a PMO is to centralize information in order to create a
base of knowledge. Knowledge-intensive PMOs create collab-
orative communities for project managers, in order to enable
the sharing of knowledge and learning, which can be difficult
to capture and document through conventional mechanisms.

A PMO must be capable of managing retrospective learn-
ing, which refers to generating knowledge from past proj-
ects; and prospective learning, transferring knowledge from
past experience to future projects (Pemsel et Wiewiora,
2013). APMO can develop and maintain the rules and meth-
ods of a company. Procedural standards must be sufficiently
detailed for providing guidance. However, such standards
cannot be too strict because excessive strictness can inhibit
team creativity.

Moreover, according to Aubry et al. (2011), the man-
agement of PM, related knowledge, is one of the key tasks
of PMOs, that is, establishing the means and the ends for
project managers and PMO members to share and access
knowledge when needed. Despite the uniqueness of a proj-
ect, the experiences from one project provide valuable les-
sons, which can be applied to other projects. Therefore, it
is important to share knowledge across projects in order to
avoid unnecessary reinventions of what has already been
done (Carrillo, 2005).

Projects are sources of knowledge and are often regard-
ed as efficient means for combining knowledge and thereby
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optimizing investments values (Pemsel et Wiewiora, 2013).
Knowledge management is of crucial importance to an effi-
cient project management. The growing complexity of proj-
ect work equals an increasing number of technical and social
relationships/interfaces that must be taken into account by
project managers, when adapting knowledge and experienc-
es from the daily work and previous projects of a company
and from earlier projects (Ajmal et Koskinen, 2008).
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KM within projects is often suboptimal within organiza-
tions because knowledge is created in one project, and then
subsequently misplaced. One of the reasons for project
failures is poor knowledge management: lack of effective
project estimation and budgeting; poor communication and
information sharing practices; inadequate reuse of past ex-
periences and lessons learned; and insufficient understand-
ing of the technology, particularly its limitations (Desouza et
Evaristo, 2006).

For this reason, knowledge management, storage, inter-
pretation and sharing is essential for organizations in order to
maintain records, archives, documents, processes, reports,
and group learning. In project-driven organizations, PMOs
typically serve in this role. Poor performance of knowledge
transfer results in wasted knowledge, unsuitable for reuse in
other related projects. The lack of efficient knowledge trans-
fer causes, in effect, unnecessary reinventions, errors, and
time wastage. For example, in Australia construction proj-
ects, the cost of rework has been reported as being up to
35% of the total project costs and contributes to as much as
50% of the total overrun cost. In fact, rework is one of the
primary factors contributing to the poor performance and
productivity in Australian construction industry’s poor per-
formance and productivity.

A PMO can centralize the collection and storage of proj-
ect knowledge, learned, along with models and methods
applied. These records related to project performance can
be stored in a database of learned lessons, such as status re-
ports, variable analyses, changes in the initial plans, risk lists,
and other information pertaining to successful or unsuccess-
ful previous projects, which can be used for future projects
(Elonen et Artto, 2003; Dai et Wells, 2004; Rose, 2010; Unger
etal., 2012).

The development functions are those that involve recruit-
ment, training and the development of project managers.
The support functions are those offering guidance and clear
project management processes. The control functions are
those stemming from functional management and include:
the assessment of project manager, the allocation of man-
agers from one project to another, the guarantees for the
production and presentation of project deliverables with
proper quality; and the establishment of standards. PMO
implementation can be challenging, but it is not an un-
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tapped territory. Many organizations, both large and small,
have observed the benefits a consistent project control can
offer (Hallows, 2002; Koskinen, 2004; Patah et Carvalho,
2009; Marra et al., 2012).
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Martins et al. (2005) emphasizes the relevance of a PMO
respecting company culture, especially with respect to the
development of project managers’ skills. The notion of cul-
ture in a project management context is complex because
projects involve a number of experts from various fields,
backgrounds and professions, who typically have their own
cultures and ways of working, which are not necessarily in
harmony with one another or with the prevailing culture of
the entire project (Ajmal et Koskinen, 2008). These cultur-
al differences can either be a source of creativity, broaden-
ing perspectives on organizational issues, or they can be a
source of difficulty and miscommunication (Sudhakar, 2015).

In this literature review, different general aspects of KM
were presented. In addition to describing the role of PMO,
the summarized Table 1 presents different perspectives, af-
fecting KM on PMO perspective, in order to help identifying
some authors and themes that can be explored.

3. MATERIAL AND METHODS

This study aims to investigate the converting projects tac-
it knowledge into an available explicit knowledge and into
PMOs.

For the case studies, two Brazilian companies were se-
lected. According to Yin (2003), case studies allow analytic
conclusions that contribute to the cross-case analysis of or-
ganizations. In addition to increasing external validity, this
method provides protection from biasness (Voss et Frohlich,
2002).

The qualitative method was applied in the present study.
The criteria for the case selection included the following as-
pects: having a PMO, developing knowledge management
practices, and being available for the research and for re-
ceiving visits from researchers. Evidence source are shown
in Table 2.

The interviews were conducted in the companies and in-
volved the following aspects:

e Project management, specifically, the project man-
agement structure, the importance of the PMO, its
main roles and goals;

e Knowledge management, emphasizing the transfor-
mation of tacit knowledge into explicit knowledge
focused on the SECI model.

The interview script was divided into three sections. The
first section aimed to obtain general information on com-
panies, including project scope and the number of people
participating. In the second section, we attempted to under-
stand the importance of PMO in the organizations consider-
ing: the products manufactured; how long the PMO existed;
the goals and functions of PMO within the organization; or-
ganizational structure; and the objectives of the coordinator
regarding knowledge management. The third section ad-
dresses the issues surrounding the knowledge management
of the organizations, particularly the process of transforming
tacit knowledge into explicit knowledge and organizational
knowledge storage techniques based on the model.

The two interviews were recorded and transcribed in
each selected company; one was conducted with the proj-
ect manager and another with the most experienced proj-
ect manager (these interviews were conducted on different

Table 1. Theoretical framework for analyzing KM perspectives of the PMO

Theoretical Perspectives

References

Strategic perspective of KM

Davenport et al., 1998; Hansen et al., 1999

KM Models

Nonaka, 1991, 1994; Nonaka et Takeuchi, 1997; Hansen et al., 1999

IT infrastructure for KM

Corso et Paolucci, 2001; Newel et al., 2001; Aldea et al., 2004; Dustdar, 2004; Woo et al.,
2004; Burkhard et Meier, 2005; Scherf et Bohm, 2005; Gardoni, 2005; Li et al., 2006; Heier et
Strahringer, 2006; Nicoleta, 2007; De Paoli et Loregian, 2007; Monticolo et al., 2007; Scherf
et Bohm, 2005; Gardoni, 2005; Li et al., 2006; Heier et Strahringer, 2006; Nicoleta, 2007; De
Paoli et Loregian, 2007; Monticolo et al., 2007; Kotlarsky et al., 2007; Dave et Koskela, 2009.

PMO roles Hallows, 2002; Aubry et al. 2008; Hobbs et Aubry, 2010, Rose, 2011, Unger et al., 2012
Bower et Walker, 2007; Ajmal et Koskinen, 2008; Reich, Gemino et Sauer, 2008; Gladden,
KM and PM 2009; Petter et Randolph, 2009; Tukel et al. 2010, Johansson et al., 2011; Aubry et al. 2011;

Alin et al., 2011; Gasik, 2011, Koskinen, 2012; Muller et al., 2013; Pemsel et Wiewiora, 2013

PMO roles on KM

Studies that explore the intersection between PM and KM highlight the role of the project
management office (PMO) as a critical factor (Elonen et Artto, 2003; Hobbs et Aubry, 2010;
Aubry et al., 2011, Denford et Chan, 2011; Rose, 2011; Unger et al., 2012; Miiller et al., 2013,
Pemsel et Wiewiora, 2013.
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Table 2 Evidence source

Evidence Source Explanation

Purpose

Interviews Two in each case

Source of primary data: for detailed information on the pro-
cess of knowledge process.

Archives and internal

documents )
circulars.

Management reports; websites; maga-
zines; communication board and internal

Triangulation: files and internal documents provide strong
evidence of management actions and current situations on
the Project knowledge processes in PMO.

Observation on-site

Observation and analysis of knowledge
exchanges in the projects development

Knowing the processes of knowledge Exchange and storage in
the PMO and between employees involved

days). The transcribed interviews were presented to the
interviewees for ensuring validity and reliability. The PMO
archival data and interviews were employed to achieve tri-
angulation, as presented in the following sections in Table 3.
The discrepancies amongst these sources of evidence were
noted and discussed.

After the interviews were conducted and the results ob-
tained, the cases were compared and presented through
charts, tables and a theoretical framework supporting the
conclusions.

4. RESULTS

Two companies have been selected for this study; both
companies are located at the central-western region of Sao
Paulo state. They meet the selection criteria of having for-
mally established PMOs in its organizational structure. In or-
der to preserve the identity of the selected companies, they
will be referred to as Company 1 and Company 2.

4.1 Company 1

Company 1 currently has 400 employees and operates in
the following industries: agricultural supplies, electric barbe-
cue grills and furniture manufacturing. The PMO is still being
established and 37 employees are being trained regarding
the awareness of the importance of project management
and the organizational role of PMO. The PMO is placed in
an organizational structure at the second hierarchical level
for directly reporting to project director (see Figure 2). The
PMO currently has five full-time employees. Product devel-
opment projects of this company are prioritized according
to their deadlines. Many products are exported; therefore,
many stages of the production process are modified to meet
this specific demand.

The type of project developed is a new product design
and it is developed, on average, ten (10) per year. The team
is distributed according to their levels of experience and
specialties, when several projects are being developed si-
multaneously. An example is when an employee who is

the most experienced in a determined project will become
project manager of a similar future project. In this case, the
deadline that is agreed upon in the contract is prioritized.

Project
Table

Figure 2. The PMO in Company 1

When a project is successful, the project manager writes
a report of the successful activities. Its team also attends a
meeting with other departments (quality, marketing/sales
and production) for discussing and sharing opinions regarding
mistakes. Every project mistake and success is discussed, re-
corded and stored in a database created by the organization.

According to interviews employees considered their man-
ager to be an open-minded leader regarding employees, new
techniques, tools, and organizational learning methodologies.

The work team is composed of young employees who are
still in school and others who frequently participate in cours-
es and trainings offered by the organization. The employees
are consistently learning new techniques and new methods
for developing their activities and attempting to apply them
in their organizational routine. According to the manager,
new techniques and methods were developed for improving
the traditional ones, such as new informational e-mails, IT
programs, daily reports and others. These practices help the
company to remain updated.

The company constantly invests in courses and trainings
for its employees. According to the manager interviewed,
the only prerequisite is that their employees have to explain
their motivation for attending the sponsored course. Cur-
rently, sixteen employees are getting their MBA in project
management for two reasons: first, for a better understand-
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ing and application of the knowledge acquired during the
course; second because they felt the need for seeking more
knowledge in order to improve their work performance.
During the time of this research, others were also studying
leadership, IT courses, communications and management.
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4.2 Company 2

Company 2 currently has 3,000 employees. The products
include agricultural supplies, gym equipment, plastic con-
tainers, other pieces, hoses and pipes, and other goods.

Its PMO is located at a strategic level and directly reports
to the higher management level. The department is more
involved in strategic decisions of the company (see Figure 3).
It encompasses the seven subsidiaries of the group, with 22
employees. Four employees work exclusively on Research
and Development (R&D), and the other employees work on
projects focusing on new products for meeting market de-
mand.

The types of project developed are new product design
and developments of new technologies applied in current
products and are developed, on average, eight (8) per year.

President

Figure 3. The PMO in Company 2

The PMO is coordinated by a mechanical engineering
doctoral candidate who keeps informed on KM in PMOs
through books and reports, which help him understanding
the importance of knowledge management for the depart-
ments, in special for development projects. He admits that
many knowledge storage processes must be improved; how-
ever, its improvement is not a priority of his department due
to lack of time. According to him, the development of the
projects in accordance with the industry priorities and stake-
holders are the top priority.

The departments of projects, sales, R&D, quality and pro-
duction work together as a team, organizing many meetings
aiming at developing and designing new products while also
improving existing products. All members are praised when
a project is successful, since they all had contributed to its
success.

According to the interviewee, all meetings are recorded
for future consultancy, since they can present new ideas,
from an employee that may not be used in the present, but

who could be useful in the future. All progress is document-
ed and stored from the beginning of each project. The mem-
bers hold meetings for sharing the stages of development
with frequency.

Whether successful or not, the stages are recorded and
stored for ensuring access for the members to refer back to
the topics discussed.

He also assures that the functions and organizational
goals are clear to the remaining office team members. Ev-
eryone is aware of the importance of PMO and is stimu-
lated to design new methods to improve knowledge sharing
amongst employees.

One employee had an idea to create notice boards that
they called “Communication Management”, which are lo-
cated in strategic places and scattered over the entire shop
floor. The project, quality and production departments com-
municate through a tool known as “Communication Man-
agement”. In addition, all employees can see and under-
stand the current and subsequent stages of a project.

Additionally, these notice boards have specific informa-
tion from the meetings and what must be remembered
during the stages of the projects. This tool has proven to be
important, particularly for the shop floor employees, who
had previously felt excluded from the meetings and believed
that they were the last ones to know about changes within
the company. Now, shop floor employees feel more involved
in the organization and in other departments.

This “Communication Management” can be considered a
good knowledge sharing method among employees.

The interviews and analysis of documents and observa-
tion in loco helped characterizing Company 1 and Company
2 along with proving more information on their structure.

4.3 Cross-case study analysis

Table 3 presents summarized companies’ comparison.
Both companies have projects involving the development of
new products, aiming at meeting the demand and new mar-
ket niches since product market is highly competitive.

Table 3. Cross-case analysis — characterization of companies
and PMOs

Company 1 Company 2

Any employee has
certifications, but
the director begins
training this year.

Certification
in projects

No, the manager is on
probation.




Yes. They store

information on each Yes. They store infor-

mation on each project

Software to project for future o
L for future inquiries and
store knowl- inquiries and record
record each change,
edge each change, stage .
o . stage and additional
and additional infor- ) .
. information.
mation.
Team or em-
ployee to de- Yes, the PMO manager

increases the aware-
ness of the team.

sign methods  No. It is not needed.

of knowledge

management
In the innovation gate-
way, projects related
to new products are
initiated by sharing
An intranet is used knowledge.
Use of . .
. to share informa- Through the suggestion
collaborative .
; tion/knowledge box, employees from
techniques .
about the projects. all departments have
access and can give
tips on how to improve
technology and new
product design.
Knowledge .
. & Meetings
sharing, ) .
. . . Brainstorming
learningand  Occasional meetings. . )
. Discussion groups
best practice :
. fortnightly
techniques

Yes. With software sup-
ply, the information is
stored and checked for
similar future projects.

Use of bench-
marking tools
in the projects

It is not used.

The directors of Company 1 have a strong influence on
project decision-making, and it often causes uneasiness
among the employees. The same situation exists in Compa-
ny 2. In addition, the president influences the decision-mak-
ing processes and often provides ideas for new products.
However, as reported by the area manager, those ideas
are often not appropriately based on research and market
needs, leading to conflict between the employees and the
president.

It is important to highlight that both companies are
family-owned enterprises and the higher-level manage-
ment team is composed by company founder’s heirs. It is
observed that in both companies, decision-making is cen-
tralized, which Elonen et Artto (2003) refer to as decisions
based on the power of stakeholders. This centralization
causes employees to feel insecure inhibiting their initiative
and autonomy (empowerment).

According to the reports from Company 2, the most un-
successful projects were managed by family members in
higher-level management who insisted on the design of
products that did not meet the needs of the market.
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The accumulation and sharing of knowledge between in-
dividuals depends on the structure, culture and technology
available in the organizations (Randeree, 2006). The com-
panies analyzed have organizational structure and available
technology serving as fundamental tools for the retention
and sharing of knowledge between individuals; however,
the organizational culture of Company 2 includes a PMO
manager who is with his team on a daily basis. The manager
of Company 1 does not believe that it is necessary to create
methods and tools or to educate employees on the impor-
tance of knowledge management, such as bellow:
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“This company had no method of knowledge
management (storing or sharing) for a long time.
Over time the developers brought in the tech-
niques of knowledge management and we start-
ed to implement it in the company gradually. To-
day, we are still implementing some knowledge
management processes, but we are not giving it
priority since it is not an imposition of the high
administration. We are implementing it because
we want to improve the processes because it is
not mandatory. Maybe this is why we prioritize
the development of projects, customer deliv-
eries and, when we have some extra time, we
work to improve our knowledge management
slowly. The culture of this organization is always
“to make the deliveries requested by the client;
therefore, other actions cease to be prioritized”.
Manager of the Company 1.

As explained by Isaa et Haddad (2008), the organizational
culture can enhance mutual trust in an organization and can
help enabling a more effective knowledge transfer.

Some authors explain that the organizational culture is
considered to be a critical factor in building and reinforcing
knowledge creation and knowledge management in organi-
zation as it impacts how members learn, acquire, and share
knowledge (Gummer, 1998; Knapp et Yu, 1999; Alavi et Leid-
ner, 2001; Gupta et Govindarajan, 2000; Martin, 2000)

Company 2 presents an organizational culture that en-
courages open discussion and promotes communication and
knowledge sharing (Watanabe et al., 2011), unlike Company
1 whose manager believes that knowledge management is
a priority. Notwithstanding, the two companies make struc-
ture and technology available, in addition to applying tech-
niques for maintaining and sharing knowledge.

4.4 Knowledge Management Analysis in the PMOs

Both companies have distinctive PMO implementation
process phases. Company 1 is still facing a structuring pro-
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cess; knowledge management is not a priority because of
the demands in terms of structuring the methodology for
project management. Conversely, the PMO of Company 2
is already well structured and many questions related to
knowledge management have already emerged.
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The greatest difficulty reported by the companies is the
conversion of tacit knowledge into explicit knowledge from
the individuals.

According to Nonaka et Takeuchi (1995), it is often diffi-
cult to express tacit knowledge directly in words; the only
means of presenting tacit knowledge is through metaphors,
drawing or other various forms of expression that do not in-
volve the formal use of language.

The SECI model proposed by Nonaka et Toyama (2003)
assists in understanding the stages of the process (see Figure
4). In the socialization process, companies seek the transfor-
mation of tacit knowledge into tacit knowledge through the
integration with the final clients and the production depart-
ment. Company 1 applies this technique along with brain-
storming for helping its employees with the sharing of their
experiences and knowledge.

The externalization process seeks to turn tacit knowledge
into explicit knowledge. In this phase, Company 1 uses anal-
ogies to the competitor products for naming their projects
suggesting a goal to be overtaken. Company 2 uses analo-
gies and metaphors for developing products and for naming
projects. The products presenting similarities to parts of the
human body, developed by Company 2, have its project re-
ferring to such parts.

In the transformation of explicit knowledge into explicit
knowledge, called combination, the companies expect the
participation and interaction among the PMO teams of the
production, sales and quality departments.

Company 1 manufactures product prototypes to ensure
that employees can improve the ideas. Company 2 seeks
suggestions from different departments to improve product
technology.

In internationalization, which is the process of transform-
ing explicit knowledge into tacit knowledge, the companies
seek to maintain documentation of all stages of the projects.

Company 1 seeks to maintain a record of all project
changes through software; certain employees are also cho-
sen to test the functionalities of the products in their homes.

When required, Company 2 sponsors training for its cli-
ents. In this manner, the organization can learn the possible
difficulties encountered by users, determining what can be

improved in future projects and learning the market needs.
Moreover, the company has a testing room in which its proj-
ect team can evaluate the developed products in order to
improve their design and technology.

Based on the SECI model, although the PMO of Company 1
does not have a consolidated structure, many similarities be-
tween the development activities of companies are observed.

When a PMO is at a structuring stage, such as in Com-
pany 1, there are activities and routines in place for ensur-
ing the team involvement and the understanding that those
activities must be part of their daily tasks. Once the PMO
is structured, such as in Company 2, the team involved no
longer develops methods to maintain and share knowledge,
as confirmed by the subject whom we interviewed.

The manager who was interviewed in Company 2 under-
stands and raises the awareness of his team regarding the
relevance of sharing and knowledge management before,
during and after projects. According to this manager, this
process depends on the organizational culture and on the
relationship amongst the PMO team.

Company 1, in contrast to Company 2, is not fully aware
of the importance of knowledge management for the PMO.
The manager interviewed confirmed that knowledge man-
agement is time consuming and that capturing tacit knowl-
edge from employees is complicated.

“Sometimes I’'m thinking about new methods that help
in the full knowledge sharing, as | analyze whether the team
members share all the knowledge or just part of it, i.e. the
only ones to share knowledge are those who want to move
to the other at that time”. Company 1 -Manager.

Miiller et al. (2013) suggest that new knowledge, to be
developed within the PMO, would require exchanges be-
tween PMO members, which appear to occur more in for-
mal meetings rather than ad hoc in day-to-day work.

In addition, the manager from Company 1 reports that
the organization does not have the culture necessary to
store knowledge because it is a family-owned company, with
top management composed of heirs who will always pass on
their knowledge.

For Company 2, the benefits of knowledge management
by the PMO are apparent. Amongst the benefits is the im-
provement of the decision-making process as a result of the
greater involvement of the team. The answers to the prob-
lems that arise during project execution materialize faster,
thus reducing rework and improving productivity. Conse-
quently, the relationships among employees improve and
increase the teamwork affiance.



For Company 1, knowledge management is important
for the memory of organization, for verifying its evolution
in project development, in realizing increased team involve-
ment, and seeking common objectives.

It is difficult for companies to demand from its employ-
ees the sharing of their tacit knowledge in order to support
project development. Sharing explicit knowledge within the
group is also difficult; however, there is a need for maintain-
ing this knowledge within the company.

The growing complexity of project work means that an
increasing number of technical and social relationships/in-
terfaces must be considered by project managers for adapt-
ing knowledge and experiences from daily work and from
earlier projects. Project team members frequently need to
learn things already known in other contexts; in effect, they
must acquire and assimilate knowledge that resides in the
organizational memory (Ajmal et Koskinen, 2008).
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final consumers and

+«COMPANY 1

«Analogies in the
development of

production projects and
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«COMPANY 1

«Documentation

«Records of changes
in the projects

« Product functionality quality
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Figure 4. Cross-case analysis — the SECI model application

5. CONCLUSIONS

This paper aims to investigate the converting tacit knowl-
edge into explicit knowledge in PMOs. The case studies have
shown that the SECI model can help to bridging the mecha-
nisms of projects knowledge to the mechanisms knowledge
of the firm through PMO. Moreover, the key organizational
factors were addressed.

This study enables to identify how PMOs performed the
stages of knowledge management - socialization, external-
ization, combination and internalization; transforming tacit
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knowledge into explicit knowledge. For implementing the
SECI model in the PMO level, the employees of the studied
companies understood the factors that can influence the
process of KM, in addition to the importance of the commu-
nication and the storage in all KM phases during the project
lifecycle.

The organizational factor that influences these knowl-
edge stages in PMOs standing out in both cases was the or-
ganizational culture. Primarily, it can impact because PMO
coordinators and project managers apply methods and tech-
niques, but ad hoc and not frequently. The importance of
an effective KM is still not recognized in both companies,
which impacts in the employees’ behavior in following KM
processes designed by the PMO. There is a lack of commit-
ment for turning available project reports, sharing informa-
tion and disseminating all the knowledge created by the
project in the organizational level, despite risking knowledge
loss. The organizational culture can largely determine how
the members of an organization interact with one anoth-
er, for example, an organizational culture that is open and
that encourages discussion will promote communication
and knowledge sharing, whereas an organizational culture
that nurtures mistrust and power struggles will inhibit the
free exchange and knowledge sharing, which is considered
a source of power among members of such an organizations
(Watanabe et al., 2011). It is possible to conclude that or-
ganizational actions need to be taken regarding managerial
implications, by identifying the main organizational factor
influencing knowledge dissemination in PMOs.

By analyzing the PMOs in both cases, from one side, it is
confirmed that PMO centralizes the collection and storage
of the project knowledge, the lessons learned, and the mod-
els, and the methods and tools employed. The records of
project performance, such as status reports, variable anal-
yses, changes in initial plans, risk lists, and other informa-
tion regarding successful or unsuccessful previous projects,
can be stored in a database of lessons learned, which can
be referred to in future projects, in accordance with (Elonen
et Artto, 2003; Dai et Wells, 2004; Aubry et al., 2011; Rose,
2010; Unger et al., 2012).

On the other side, this study contributes to the under-
standing in terms of how difficult it is for PMO to make em-
ployees to share their tacit knowledge in order to support
project development. A lack of appropriate tools for putting
it in practice is also observed. The SECI model assisted in vi-
sualizing the process of transforming tacit knowledge into
explicit knowledge and in the understanding that knowledge
must be incorporated into operational practices, rules in da-
tabases, and company history. In this manner, increasing the
awareness of employees is the first step for initiating the
process.
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Furthermore, the benefits of applying the SECI model
in the PMO are not just related to the sharing and storage
of all the knowledge because they can be useful to other
members, but also to put in practice the knowledge creation
spiral. PMO is critical for maintaining the memory of proj-
ects and making it accessible within the company, for the
development of present and future projects, helping the
communication process between PMO employees also be-
tween PMO and others departments. This perspective was
common for both case studies.
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Another critical role is to catalyze knowledge creation spiral,
nurturing all stages of this spiral. Just one of the cases studied
explores knowledge management in depth, in which case one
of the primary functions of the PMO is to help creating, manag-
ing and disseminating acquired knowledge in projects.

The contribution of this to project managers is the em-
phasis on the importance of the management of knowledge,
knowledge sharing and storage of knowledge during the de-
velopment of projects. Mainly the PMO has an important
role in terms of the storage and sharing of knowledge pro-
cess. It contributes to the theory by presenting the steps of
the knowledge spiral, using the SECI model for the conver-
sion of knowledge, the stage and how companies apply this
conversion, showing that these processes happen daily and
continuously if the team understands this need.

This paper may stimulate further research focused on the
aspects related to the organizational culture as a motivat-
ing factor rather than knowledge management in PMOs and
research focused on the effectiveness of knowledge man-
agement within PMOs; thus, future research could seek to
analyze whether the information that is stored can truly be
applied in future projects. Moreover, future research could
seek to explore the knowledge creation spiral in a project
lifecycle and align it to PMO activities; to consider tools and
techniques is also a derivate theme.

One of the limitations of this research, which must be ac-
knowledged, is due to the methodological choices, such as
the specificities of the studied organizational context such as
company size and sector, not allowing generalization and it
can significantly impact the organizational factors explored
in this study.
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