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ABSTRACT

Objective. This research aimed to identify the thematic trends in knowledge management through Non-
aka and Tekeuchi's socialization, externalization, combination, and internalization (SECI) model. First, an
analysis of the application of the model in general and then in the field of agriculture was conducted.
Design/Methodology/Approach. A bibliometric analysis was performed, and 2201 indexed papers
from the Scopus database between the years 1994 and 2024 were considered. The study used the au-
thors’ keywords to identify thematic trends through word co-occurrences.

Results/Discussion. Thematic cores related to innovation and open innovation were identified. This
model has experienced a notable boom in recent years. In the agricultural sector, knowledge creation
and transfer represent a part of the model that has experienced increasing use. The importance of
understanding and effectively using the model to drive innovation and sustainable development in
agriculture was stressed. Therefore, it was proposed that knowledge be transformed into a source of
knowledge.

Conclusions. Despite the criticisms received, this paper highlights the lack of research on using the SECI
model in agriculture and its relevance in advancing knowledge management research. Furthermore, the
results point out that, for the agricultural sector, future research on knowledge management should
focus on organizational learning mechanisms, social innovation, critical success factors, business pro-
cesses, and job satisfaction.

Keywords: agriculture; knowledge management; SECI model; bibliometrics; agricultural organizations;
co-word analysis.
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INTRODUCTION

ITHIN the fundamental principles and

theories related to knowledge manage-
ment (KM), the SECI (Socialization, Exter-
nalization, Combination, and Internalization)
model of Nonaka and Takeuchi (1995) is of par-
ticular interest, as it stands out for its relevance
and contribution to the field of KM (Khad-
ir-Poggi, 2018; Gaviria-Marin et al., 2019). For
Nonaka and Takeuchi, knowledge is active and
subjective in nature and is rooted in the value
system of each individual (Nonaka and Takeu-
chi, 1995; Nonaka et al., 2000). Based on this
thinking, the authors created a model of a dy-
namic nature that incorporates three dimen-
sions: “epistemological, ontological and tem-
poral” (Nonaka and Takeuchi, 1995, p. 49). The
central idea of their theory is the differentiation
between tacit knowledge and explicit knowl-
edge, as well as their conversion (Nonaka and
Takeuchi, 1995; Nonaka et al., 2000).

The SECI model describes the knowledge
management process in organizations through
four stages involving the interaction between
explicit and tacit knowledge. This process can
occur at the individual, group, or organiza-
tional level. This model emerged from studies
on successful innovation in Japanese compa-
nies during the 1980s and 1990s (Nonaka and
Takeuchi, 1995). Tacit knowledge is acquired
with little or no direct instruction, while explic-
it knowledge is expressed in terms of written
words or formulas and can, therefore, be easily
communicated (Nonaka and Takeuchi, 1995;
Nonaka et al., 2000).

The importance of this work lies in the fact
that, in recent years, in the area of business
and management, the study of KM has relied
heavily on the contributions of Nonaka (Ga-
viria-Marin et al., 2019). The SECI model is one
of the most relevant frameworks in research on
organizational knowledge transfer (Ahmadani
et al., 2023). In agriculture, a significant con-
trast is apparent in the study of KM. While
some experts focus on developing organiza-
tional practices in established agribusinesses,
other researchers, mainly agricultural experts,
engage in field studies involving local produc-
ers and communities, emphasizing indigenous
knowledge (Tumwebaze et al., 2022). This du-
ality presents a valuable opportunity to identify
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emerging themes from the SECI model, which
has been iconic in KM analysis, and explore
how they can be integrated to strengthen both
agricultural research and practice.

In the field of agriculture, KM has not been
effectively addressed due to the particularities
of this sector, where knowledge is built from the
historical needs of the agents involved (Garcia-
Bode, 2013). In this study, we focus on analyz-
ing the thematic trends of the SECI model in
the agricultural field, considering that it could
be a practical tool to understand how organi-
zations, especially rural ones, manage their
knowledge. Therefore, we propose to approach
the SECI model from the perspective of the
source of knowledge, highlighting experiential,
ancestral, and indigenous knowledge. We start
from the idea that Nonaka and Takeuchi devel-
oped an original, comprehensive, and practical
theory of knowledge (Khadir-Poggi, 2018).

We asked the following questions: What are
the thematic trends in using the SECI model?
What are the thematic trends in using the SECI
model in the agricultural sector? Trends in the
academic literature were identified through co-
word analysis in the Socpus database to locate
and compile the papers. Hereafter, the paper is
organized into four sections. The first section
provides a review of the literature. The second
section presents the methodology. The third
section presents the results obtained, and the
discussion and conclusions are presented.

LITERATURE REVIEW

The distinction between explicit and tacit knowl-
edge, which Polanyi originally proposed in
the 1950s, laid the foundation for the theory of
the knowledge-creating firm that Nonaka and
Takeuchi developed in the 1990s (Li and Gao,
2003). This model, focused mainly on organiza-
tional knowledge in Japanese companies, has be-
come a fundamental reference in the field of KM
(Gaviria-Marin et al., 2019). Its relevance lies in
conceptualizing the different types of knowledge
and the dynamic processes between them.

The model developed by Nonaka and Takeu-
chi focuses mainly on the distinction between
explicit and tacit knowledge as crucial elements
in creating knowledge within organizations.
These authors questioned the traditional West-
ern view that separates the subject that knows
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from the object, arguing that this perspective
has limited the development of knowledge cre-
ation. Instead, they propose that knowledge
is generated through the interaction of four
modes of creation: socialization, externaliza-
tion, combination, and internalization (Nonaka
and Takeuchi, 1995).

It is essential to differentiate between ex-
plicit and tacit knowledge. The former can be

Acronym Description

Type
Process of knowledge creation
S Socialization through experience specific to

develops.

Process of articulation of new

E Externalization knowledge

the context in which the subject

Modelo SECI de gestion del conocimiento: Un analisis...

expressed in words or figures and codified in
a formal and systematic language. In contrast,
tacit knowledge is intrinsic to the individual,
rooted in his or her mind and body, without
the possibility of being written down (Polanyi,
1966, in Nonaka et al., 1994). At the same time,
SECI is an interactive rather than sequential
process that creates new knowledge (Tee & Lee,
2012) (Table 1).

Source Dynamic process

Observation and conversation
through the exchange of experi-
ences in meetings.

Tacit in tacit

Language, objects or practice Tacit to explicit

The process of decomposing and

organizing elements of exter-

C Combination nalized knowledge into a more

contexts.

Internalization p -
edge "learning

systematic whole so that it can be
disseminated to others in different

Process of incorporating knowl-

Itis collected inside or outside
the organization and then com-
bined, edited or processed to
form new knowledge

Explicit to explicit

Through practice, action and

A AL Explicit to tacit

Table 1. Knowledge conversion processes. Source: Prepared by the authors based
on Nonaka et al. (1994), Nonaka et al. (2000), Nonaka & Takeuchi (1995), and Tee & Lee (2012).

Socialization refers to converting tacit
knowledge into practical learning, while exter-
nalization involves transforming that knowl-
edge into explicit knowledge to be shared with
others. Combination consists of organizing ex-
plicit knowledge in a systematic way, and inter-
nalization involves incorporating this knowl-
edge into individuals’ tacit knowledge (Nonaka
et al., 2000).

The four modes of knowledge conversion op-
erate independently. However, to create organi-
zational knowledge, these nodes must revolve
around a conversion dynamic between tacit and
explicit. Knowledge creation occurs through in-
ternalization and externalization, basically the
appropriation and mastery of acquired knowl-
edge. To reach the creation of organizational
knowledge, a continuous cycle, also called a
spiral, takes place (Nonaka et al., 1994).

The knowledge spiral is characterized by the
interaction of different triggers at each stage.
The process begins with socialization, where
teams are built to foster the exchange of expe-
riences. Then, in the externalization stage, dia-
logue and metaphors are promoted so that team
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members can articulate their perspectives and
uncover hidden knowledge. The new concepts
generated are combined with existing data and
external knowledge, facilitating knowledge co-
ordination and documentation. Through inter-
nalization and “learning by doing,” explicit and
tacit knowledge is consolidated, and knowledge
creation is expanded at the individual, group,
and organizational levels upward in a dynamic
spiral (Nonaka et al., 1994).

Some literature review papers on the evolu-
tion of KM highlight that Nonaka is the most
relevant author (Gaviria-Marina, et al., 2019),
that the SECI knowledge conversion model has
evolved mainly from tacit knowledge conver-
sion (Hong, 2012; Seghroucheni, 2023), that it
has acted as a moderator in knowledge sharing
among knowledge workers in industries (Yu-
soff et al., 2020) and that, to date, it is the only
complete theory of knowledge creation (Khad-
ir-Poggi, 2018).

The main criticisms of the SECI model are
its deterministic nature, its applicability in
different cultural environments (Khadir-Pog-
gi, 2018; Li and Gao, 2003), territorial (Hong,
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2012), industrial contexts and organization-
al sizes (Ahmadani et al., 2023), its linearity
and the need for it to be tangible in a new era
of holistic knowledge (Bratianu and Bejinaru,
2020). A literature review to identify the main
models for knowledge management in private
companies highlights that seven of the 21 mod-
els found in the research were derived from the
SECI model. This makes it the most frequently
reproduced model. The authors point out that
although each industry is different, models for
studying knowledge should be adaptable to
each one (Susanto et al., 2021).

METHODOLOGY

Bibliometric analyses have gained populari-
ty in the scientific community (Donthu et al,
2021; Debmalya et al., 2022). The usefulness
of this type of study lies in the possibility of
obtaining a global view of a topic, identifying
new areas of knowledge, and discovering novel
ideas for research (Donthu et al., 2021). Never-
theless, there is a theoretical tension regarding
the overuse of bibliometric analyses, given that
their descriptive tendency has been exposed
(Breslin & Bailey, 2020; Debmalya et al., 2022).
However, they represent an opportunity to
contribute to theory and practice (Donthu et
al., 2021), and unlike other techniques, biblio-
metrics provides a more objective and reliable
analysis (Aria & Cuccurullo, 2017).

The data source for this study was the Sco-
pus database. Two search strategies were im-
plemented. The first focused on the general
analysis of the SECI model, while the second
covered the agricultural sector specifically.
Data processing was performed through a co-
word analysis of the literature related to the
model. The tools Bibliometrix and VOSviewer
were used to visualize the results, which facili-
tated a detailed analysis of the co-words.

Search strategies:

A. (seci-model OR seci-process OR nonaka-mod-
el OR takeuchi-model OR takeuchi-model OR
nonaka-theory OR knowledge-spiral) OR (so-
cialization AND externalization AND combi-
nation AND internalization)

B. (seci-model OR seci-process OR nona-
ka-model OR takeuchi-model OR non-
aka-theory OR knowledge-spiral) OR
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(socialization AND externalization AND
combination AND internalization) AND
agro* OR agri* OR farmer.

Search A yielded 2,201 documents from 1994
to 2024. Search B yielded 168 documents from
2003 to 2024.

RESULTS
Trends in the use of the SECI model

Knowledge creation is a continuous process
by which the limits of previous knowledge are
transcended to arrive at a new one (Nonaka et
al., 2000, p. 9). The SECI model or spiral has
gained prominence recently (Figure 1). This
trend adds to the growing research in knowl-
edge management (Gaviria-Marin et al., 2019).
In addition, new knowledge dynamics have
gained relevance in the applicability of new
technologies, such as artificial intelligence,
which includes emotional knowledge (Bratianu
& Bejinaru, 2020).

The main words derived from the analysis
relate to the model, such as socialization, tacit
knowledge, explicit knowledge, internalization,
combination, etc. (Table 2). However, knowledge
workers, technology, and e-learning are words
that recur frequently. Knowledge workers are
all members of organizations who contribute
to creating knowledge (Martinez-Martinez et
al., 2018). For example, entrepreneurs (Non-
aka and Takeuchi, 1995, p. 97) could even be
considered the center of knowledge acquisition
(Magnier-Watanabe and Benton, 2013, p. 220)
because they create knowledge products, which
can be aligned with the business process (Kara-
giannis, Woitsch and Hrgovcic, 2024).

Culture is a recurring theme in the work on
the SECI spiral. Early on, Nonaka opened the
debate on the fact that learning is primarily a
social process and that Japanese companies are
more competitive due to their collaborative cul-
ture (Chatti et al., 2007). Moreover, KM is con-
sidered to be a benchmark for building a knowl-
edge culture and vice versa, culture supports
knowledge creation (Ahmadani et al., 2023).

The co-word analysis (Table 2) denotes that
the driving themes of the model continue to be
the parts of the model, which was to be expect-
ed, given that, as explained, Nonaka has been

Iberoamerican Journal of Science Measurement and Communication
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Figure 1. Annual scientific production on the SECI model.

Occurrence Keywords occ:/lorl?(:nce Occurrence Keywords occ:/lnr::nce
176 knowledge management 14.9% 7 knowledge management (km) 0.6%
169 seci model 14.3% 7 knowledge spiral 0.6%
92 knowledge creation 7.8% 7 knowledge creation process 0.6%
46 tacit knowledge 3.9% 7 internalization 0.6%
41 Seci 3.5% 6 case study 0.5%
27 knowledge sharing 2.3% 6 communities of practice 0.5%
24 explicit knowledge 2.0% 6 learning 0.5%
23 knowledge transfer 1.9% 6 organizational knowledge creation 0.5%
16 Innovation 1.4% 6 culture 0.5%
15 Knowledge 1.3% 6 combination 0.5%
12 organizational learning 1.0% 6 externalization 0.5%
1 Ba 0.9% 6 socialization 0.5%
10 knowledge conversion 0.8% 5 knowledge acquisition 0.4%
10 seci process 0.8% 5 information technology 0.4%

9 online learning 0.8% 5 knowledge management systems 0.4%
9 e-learning 0.8% 5 nonaka 0.4%
8 knowledge transformation 0.7% 5 organizational knowledge 0.4%
8 seci-model 0.7% 5 knowledge worker 0.4%

Table 2. Occurrence of keywords.

one of the main authors recognized in the sub-
ject (Gaviria-Marin et al., 2019). For their part,
innovation and open innovation have been
placed as topics close in density to the SECI
model (Figure 2).

Each cluster found (colors) represents a
theme (Figure 3). The orange cluster shows
that the main themes are internationalization,

Iberoamerican Journal of Science Measurement and Communication

outsourcing, socialization, and combination,
which frame the KM process. The turquoise
blue cluster highlights knowledge conversion,
representation, and processes, as well as prod-
uct development, indicating a focus on the
application of KM in organizations. The pur-
ple cluster highlights the SECI process and
knowledge dissemination. The purple cluster
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Figure 2. Map of co-words on the SECI model.

highlights issues related to KM in business. The
red cluster focuses on organizational perfor-
mance and process. The blue cluster groups in-
tellectual capital, small and medium enterpris-
es, absorptive capacity, dynamic knowledge,
information, and communication. In the green
cluster, themes related to knowledge sharing
are observed, such as innovation in education,
practices in communities, and knowledge man-
agement systems. In addition, the topics of re-
cent interest, represented in the periphery of
Figure 3, are social innovation (turquoise blue),
job satisfaction (orange), health care (violet),
business processes (purple), critical success
factors (red), social network analysis (green)
and organizational learning (blue).

Trends in the use of the SECI Model
in the agricultural sector

As for the search results for using the model in
the agricultural sector, 168 documents were ob-
tained from 2003 to 2024. The authors’ co-key-
word analysis shows that knowledge creation
and transfer are the main phases applied to this
sector (Figure 3). Therefore, it is proposed that
the sources of knowledge for knowledge cre-
ation be the starting point of the analysis.
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A review of the literature confirms that a re-
curring theme has been knowledge transfer for
innovation (Thang et al., 2013; Jayanti et al.,
2021) and technology (Gyamfi, 2019; Jayanti
et al., 2021), as well as for succession (Souma
& Kminami, 2011) and lessons learned from
failures (Isoe & Nakatani, 2011). In particular,
in Mexico, the high value of tacit knowledge is
recognized (Fernandez et al., 2018; Flores Tor-
res et al., 2021). Moreover, in the case of fam-
ily businesses, knowledge transfer enables the
correct management of knowledge (Le6n-Tor-
res & Alvarado-Borrego, 2020).

The original model of knowledge acquisition
is linear, starting with socialization and con-
cluding with internalization (Bratianu & Beji-
naru, 2020). However, Susanto et al. (2021) em-
phasize that this process is dynamic and adapts
to its context. Therefore, it is suggested that,
for the agricultural sector, the identification
of knowledge sources should be prioritized, as
tacit knowledge is very relevant in this sector
(Fernandez et al., 2018; Flores Torres et al.,
2021). In this new framework, diverse sources
of knowledge can be incorporated, such as per-
sonal experience, family heritage, indigenous
knowledge, and ancestral knowledge, which
are not limited and enrich the learning spiral.

Iberoamerican Journal of Science Measurement and Communication
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Figure 3. Authors’ keywords on the SECI model and agriculture.

We could draw on the research of Jalotjot
and Tokuda (2024), who examine the applica-
tion of the SECI model in vegetable producers
in the Philippines. The authors highlight that
these producers manage to convert the tacit
knowledge they acquire through their experi-
ence, facilitating their access to and participa-
tion in open innovation. On the other hand, the
study by Hamid et al. (2023) analyzes the con-
ceptualization of the four knowledge-creation
tools of the SECI model in palm oil plantations
in Malaysia. Their findings highlight that the
most effective knowledge flow is the one based
on converting tacit to tacit knowledge. There-
fore, this paper proposes that once knowledge
is recognized, it is predominantly formalized
in a tacit form, either written or verbal. More-
over, historically, the exchange of agricultural
knowledge was transmitted from generation to
generation or interpersonally over time (Isoe
& Nakatani, 2011). In particular, in Mexico,
the use of the SECI model supports the empir-
ical description of the dynamic interaction of
knowledge among producers, as has been the
case of agave production in Oaxaca (Flores Tor-
res et al., 2021), who found opportunities for
technological innovation through the incorpo-
ration of the SECI model.

The limited amount of KM work in the agri-
cultural sector can be attributed to the tendency

Iberoamerican Journal of Science Measurement and Communication

of academics to focus on studies of agricultur-
al organizations or structured agribusinesses.
In contrast, other researchers, more linked to
agricultural fields, conduct direct studies with
community producers, exploring indigenous
knowledge. This reveals a notable disconnect
between the two groups. This phenomenon was
exposed at the 23rd European Conference on
Knowledge Management in 2022 by Tumwe-
baze et al. (2022). However, Flores Torres et al.
(2021) highlight that in Mexico, there is still a
scarcity of research in this area because prac-
tical and mechanistic approaches predominate,
relegating rooted knowledge to the background.

DISCUSSION AND CONCLUSIONS

Nonaka and Takeuchi’s model has been sub-
ject to criticism due to its Japanese origin,
which has raised the need to consider other
cultures, territories, types of organizations,
and contexts (Li & Gao, 2003; Hong, 2012;
Khadir-Poggi, 2018; Ahmadani et al., 2023).
The SECI model has been the most recognized
and applicable in KM (Susanto et al., 2021).
Although it is considered somewhat idealistic
(Bratianu & Bejinaru, 2020), it is nonetheless
a guide for observing knowledge dynamics in
organizations. Especially in agricultural orga-
nizations in rural territories, since it has been
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shown that tacit knowledge and its transfer fa-
cilitate the transformation of knowledge into
innovations (Flores Torres et al., 2021; Hamid
et al., 2023).

This study explored the approach of the SECI
model in the agricultural sector in rural terri-
tories, revealing a potential area of opportuni-
ty for its implementation. In this sector, tacit
knowledge acquires significant relevance, espe-
cially in its transfer, reinforcing the importance
of intergenerational transmission of knowl-
edge. This issue is essential, as the agricultural
sector faces challenges due to reduced workers
in recent years (Isoe & Nakatani, 2011). In Mex-
ico, this problem emphasizes the phenomenon
of “deagrarianization”, which mainly affects
small-scale agriculture, driven by institutional
and economic pressures that have led to a di-
versification of agricultural and non-agricul-
tural activities (Dobler-Morales et al., 2023).

This paper highlights the need for more re-
search on using the SECI model in the agricul-
tural setting and its relevance in advancing KM
research despite the criticisms received. Fur-
thermore, the results of this research point out
that, for the agricultural sector, future research
on QA can focus on organizational learning
mechanisms, social innovation, critical success
factors, business processes, and job satisfac-
tion. It is also noted that the available literature
focuses on knowledge creation through learn-
ing and innovation.

The SECI model for the agricultural sec-
tor should begin with the identification of the
source of knowledge, prioritizing experiential,
family, Indigenous, and ancestral knowledge.
Based on this, it is also proposed to make the
transmission of tacit knowledge more flexible,
without the need to transform it into explicit
knowledge, so that it can be transferred verbal-
ly, unwritten, or even non-verbally and through
observation.
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