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Purpose: There is a growing interest in knowledge management (KM) within
academia and universities. Despite the high level of understanding and appreciation
for Knowledge Management Models (KMMs) and their relevance to knowledge at
universities, the role of KM models and approaches is rarely investigated. This study
examines and ranks factors associated with KMM at universities in Tehran, Iran.
Methodology: This study employs a mixed method approach, combining qualitative
techniques (a three-phase Delphi method) and quantitative methods (Best-Worst
method [BWM] and MARKOV). MARKOV is applied here as an integrated
Machine Learning-Markov approach to enhance the performance of KM
implementation at universities. The relevant factors are processed through a Markov-
based model, enabling the identification of future KMM factors. BWM is utilized to
determine first-stage weights, and the Markovian weighted average of KMM factors
is considered the optimal result. A questionnaire with open-ended questions is
employed to collect accurate data, with thirty experts selected to participate in the
survey. Findings: Nine factors were extracted from the literature review and Delphi
method. The Markov model is employed to trace the priorities of KMM factors,
serving as a predictive tool for modeling KM factors. The final weights of the factors
are closely ranked as follows: (1) Information Technology; (2) applying knowledge;
(3) structure; (4) Measuring knowledge; (5) culture; (6) Sharing knowledge; (7)
leadership style; (8) Maintaining knowledge; and (9) Collecting knowledge.
Originality: To the best of the authors' knowledge, this is the first assessment and
prediction of KMM factor usage at universities in Iran, an important country in the
Middle East. The authors introduce new and customized factors for KMM.
Predicting behaviors over time assists managers and university decision-makers in
recognizing the fundamental dimensions of KM success. This study contributes by
identifying and predicting the behaviors of KM context factors at universities in Iran.
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1. Introduction

Knowledge is considered an essential factor for improving performance and gaining a competitive
advantage in organizations. According to Evers and Gerke (2005), knowledge management (KM) has
been widely practiced internationally since its introduction in the 1980s. The significance of KM and
the knowledge economy is comprehensively acknowledged in public and private organizational
documents, particularly in ministry plans, government offices, and related documents. However, the
level of KM understanding and implementation in Iran, both in theory and practice, is not considered
high. In addition to teaching, university lecturers should focus on scientific research. KM plays a vital
role in universities as a fundamental practice and a supporting element for enhancing the university's
brand and position. Numerous studies on KM have been conducted worldwide in recent years
(Ferraresi et al., 2012; Putra & Febriani, 2017; Gunjal, 2019). Most of these studies concentrate on
topics such as capturing, creating, maintaining, sharing, developing, publishing, and utilizing
knowledge (Naser et al., 2016; Rivera, 2016), whether individually or in organizational teams, to
improve efficiency. Additionally, emerging topics related to KM systems, such as the community of
practice (CoP), have been discussed. In this study, the main objective is to conduct a comprehensive
and systematic review of KM and Knowledge Management Models (KMMs) at universities, collecting
and integrating the most critical factors.

Furthermore, this study aims to identify the key factors in KMMs utilized at universities in Iran.
Initially, a literature review approach was employed to identify and analyze the major themes of KM
in universities. Subsequently, the Delphi method was used to present the literature findings to the
participants, who then shortlisted and combined the factors based on the specific features of KMMs in
Iranian universities. The Best-Worst method (BWM) was then applied to calculate the weights of the
criteria. Finally, the Markov model was used to determine the priorities of KMM factors, serving as a
predictive tool for modeling KM factors. The utilization of a Markov model simplifies the
identification of patterns in KMM factors, as it can track changes and shifting preferences of
universities over time.

The main contributions of this study are summarized as follows:

o ldentification of KMM factors at universities: Limited studies have been conducted on KM
models specific to universities in Iran. This study collects, integrates, shortlists, customizes, and
finalizes the factors of KMM through a literature review and the Delphi fuzzy method.

o Application of the Best-Worst method (BWM) for determining initial weights.

e Consideration of the Markovian weighted average of KMM factors as an outcome for
identifying optimal factors.

o Prediction of future KMM factors through an integrated Machine Learning-Markov approach.

o Prediction of behavioral changes over time to assist managers and university decision-makers in
recognizing the fundamental dimensions of KMM success.

Moreover, as a contribution, we have focused on identifying patterns for KMM at universities in
Tehran, Iran. By predicting behaviors over time, this study aims to assist managers in university
departments in recognizing the fundamental dimensions of KM success. This research contributes by
identifying and predicting the behaviors of KM context factors at universities in Tehran, Iran. In
general, our objective is to assess and predict the usage of KMM factors at universities in Iran, which
is an important country in the Middle East.

Furthermore, the utilization of Markov in this study offers a more dynamic perspective to managers
and stakeholders compared to other methods, as it demonstrates changes in the model over time.

2. Literature Review
Knowledge is recognized as a crucial resource for organizations, contributing to long-term performance
(Sergeeva and Andreeva, 2016; Tangaraja et al., 2016). In recent decades, knowledge management (KM)
has been extensively researched and implemented in universities and organizations (Kassaneh et al., 2021).
KM is a systematic approach to identifying, sharing, managing, transferring, applying, and updating
information (Singh et al., 2012). It is applied across various fields and disciplines, considering the diverse
cultures, values, backgrounds, and management practices involved.

The rapid pace of knowledge change has drawn significant attention. Knowledge is increasingly
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recognized as a vital catalyst for action, a strategic and valuable asset in universities. With technology
and science experiencing extraordinary changes (Nevo & Chan, 2007) and innovation accelerating the
rate of learning, organizations and corporations have become more competitive. Therefore,
universities, as knowledge-intensive organizations, need to examine knowledge management models
to thrive in the competitive environment and outperform their rivals.

KM encompasses numerous procedures that facilitate the creation, development, sharing, codification,
and application of knowledge to enhance effectiveness in corporations and organizations (Rodrigues,
2016). Sharing best practices adopted in past events is one of the main drivers of organizational success
(Pereira et al., 2022). However, due to the various interpretations, there is no clear-cut definition of
knowledge management. Nevertheless, KM plays a vital role in integrating business processes and
knowledge (Sarnikar & Deokar, 2017). It is widely acknowledged as a deep-rooted topic and a prominent
area of discussion for enhancing organizational performance (Abeh et al., 2022).

According to Asadzadeh et al. (2020), in the face of increasing international competition, a deep
understanding of knowledge management and its contributing factors empowers organizations,
industries, and universities to enhance operational excellence. It should be recognized that KM is
critical for skill improvement among individuals in light of recent findings and advancements within
universities (Ramesh & Sivakumar, 2021). Furthermore, Asadzadeh et al. (2019) highlighted that
sharing knowledge, including issues, incidents, and near misses, fosters a culture of trust and attention.

KM is applied in organizations to improve the effectiveness and efficiency of business processes,
achieve knowledge strategies, and sustain organizational performance (Kordab et al., 2020).
Organizations with a strong learning culture can encourage knowledge management and robust
employee participation (Mansour & Abuarqoub, 2020), which have a positive impact on employee
attitudes, behaviors, and organizational performance (Djamil et al., 2018). Active employee
participation can enhance company performance (Astuti et al., 2019).

The management of knowledge collected by the organization, for the utilization of existing
information, is considered a driver for innovation (Ferraris et al., 2017). The role of KM extends
beyond the efficiency of internal and external knowledge allocation within organizations; it also
encompasses the utilization of the company's innovative potential at multiple levels (Shujahat et al.,
2019). The use of advanced tools is widely emphasized as a means to enhance competitiveness,
facilitate access to knowledge flows, and highlight the degree of relationship between valuable
knowledge in different departments of an organization (Ghezzi & Cavallo, 2020; Gupta & Bose, 2019;
Huesig & Endres, 2019; Nagy et al., 2018; Pappas et al., 2018; Raut et al., 2019; Tian, 2017).
Moreover, knowledge expresses its maximum potential when it is exploited by the organization (Usali,
Scuotto, Murray, Fiano, & Dezi, 2018), through internal and external sharing processes, which enrich
the company’s know-how (Bogers et al., 2018; Huesig & Endres, 2019; Pappas et al., 2018; Raut et
al., 2019; Seele, 2017; Xia et al., 2017).

There is a developing interest in knowledge management (KM) within academia and universities.
Despite the high level of understanding and appreciation for KMMs and considering knowledge at the
universities, the role of KM models and approaches are rarely investigated.

Smith (2001) is highly discussed and used in different studies compared with other KM definitions.
Smith (2001) states that KMM includes: (1) collection and accumulation of knowledge; (2)
organizing, sharing, and knowledge application to an organization’s activities; (3) sharing and
protection of knowledge creators' interests; and (4) having some metrics for employees' motivation to
protect valuable knowledge. The fundamental activities in KM include: seeking, collecting, and
sharing knowledge/employees Motivation/transforming and sharing knowledge among the team and
protecting the knowledge workers' and creators' rights.

Miltiadis et al. (2003) indicated that researchers split KM into four elements and sequences: (1)
accumulating; (2) transferring; (3) using; and (4) preserving knowledge. Nonetheless, Mehta (2008)
asserted that having KM in many activities of an organization is necessary. Correspondingly, Lee et al.
(2001) explained KM alongside factors including culture, strategy, leadership, information technology,
and motivational tools for creating knowledge products.

Pinho et al. (2012) identified opportunities and barriers by considering society, technology,
individuals, and organizations. The study suggested four processes for KM: (1) acquisition, (2)
creation, (3) distribution, and (4) knowledge transfer. Martin-de Castro et al. (2011) surveyed 221
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sample firms in Finland, China, and Russia, examining the KM process in these steps: creating
knowledge, storing knowledge, sharing knowledge, and acquiring knowledge. Based on the studies,
KM factors have a positive effect on innovation. Additionally, the role of the knowledge creation
process in relation to the three remaining KM processes and innovation is significant.

Bhatti et al. (2011) and Rasula et al. (2012) demonstrated that enhancing the implementation of
KM activities leads to higher organizational efficiency. Du Plessis (2007) emphasized the importance
of the KM process in creating new knowledge and ensuring the efficient use of knowledge in the
organization. The KM process facilitates other vital organizational procedures by enhancing the
amount of knowledge needed by members and accelerating the distribution of organizational
knowledge. Thus, KM has a profound influence on transforming knowledge power into innovative
processes (Du Plessis, 2007; Huang & Li, 2009; Nonaka & Takeuchi, 1995). Wigg (1993) introduced
six phases of a KM cycle related to organizational KM: (1) creating, (2) presenting, (3) combining, (4)
transforming, (5) publishing, and (6) using knowledge.

Nonetheless, Wee and Chua (2013) proposed a three-step model to moderate the KMM as follows:
(1) creation, (2) sharing, and (3) knowledge reuse. Bigliardi et al. (2014) stated that there is no single
standard KM system applicable to all organizations, implying that organizations should adopt various
KM processes. Asadzadeh et al. (2020) argue that with the rapid increase in international competition,
in-depth knowledge management and its contributing factors will enable organizations and industries to
enhance their operational excellence. Moreover, Asadzadeh et al. (2019) highlighted that sharing
knowledge such as issues, incidents, and near misses fosters a culture of trust and attention. Based on the
studies, there are two similarities among the 20 participants. Firstly, the KM process was cyclically
formed in all organizations. Secondly, the organizations employed the following KM processes: (1)
creation, seeking knowledge, and knowledge capture; (2) storing, organizing, and maintaining
knowledge; (3) diffusing, rendering knowledge, and knowledge sharing; and (4) giving feedback.
However, Kianto et al. (2016) investigated the KMM and proposed five steps: (1) acquisition, (2)
sharing, (3) creation, (4) encryption, and (5) knowledge retention. Garcia-Fernandez (2015) examined
KM processes through the analysis of 78 research papers. Initially, knowledge creation was identified as
acquiring information, disseminating information, and sharing knowledge. They then focused on
knowledge storage and transfer aspects, such as applying knowledge in teamwork. Creating knowledge
involves the ability to generate valuable ideas and approaches for an organization. This step is associated
with different dimensions of operations within an organization, such as products, management practices,
and technological procedures. Knowledge encryption encompasses activities to convert tacit knowledge
into explicit knowledge, provide up-to-date knowledge to an organization's staff, and preserve
formalized knowledge (Pham et al., 2020). The advantage of this process depends on the position and
motivation of the workers, in addition to the technology infrastructure. Conserving knowledge is linked
to human resource management's ability to reduce knowledge loss within an organization (2016).

Obeidat et al. (2016) conducted a study to investigate the effects of KM processes (acquisition,
knowledge sharing, and knowledge usage) and KM methods (such as coding, social networks, and
personalization) on the innovation of consulting firms in Jordan. The analysis indicated a significant
and positive impact of KM processes on innovation in these firms. Social networks were found to have
a significant and negative impact on innovation. Additionally, the study showed significant and
positive impacts of personalization and methodology on innovation. Yusr et al. (2017) identified three
factors of the KMM that enhance innovation: (1) acquiring knowledge, (2) disseminating knowledge,
and (3) applying knowledge.

Furthermore, there have been several studies on KM in universities. Ahmadi and Ahmadi (2019)
examined the KMM at Shushtar University, Iran, and their results suggested some KMM solutions to
improve output and research processes. Studies indicate that factors in university KM processes include
creating knowledge, gathering knowledge, applying knowledge, and disseminating knowledge (Matin &
Kashani, 2012; Ghazali, 2007). Huang et al. (1998) proposed four processes for establishing a
knowledge sharing and cooperation culture based on the KMM in universities: (1) making knowledge
sensible, (2) increasing knowledge force, (3) establishing infrastructure for knowledge, and (4) building
a motivating force for developing knowledge culture. From a scientific standpoint, the learning
organization should begin at the individual level through partial knowledge creation, knowledge sharing
among departments with similar academic interests or fields, and knowledge networks within
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organizations or universities. The readiness of KM at the University of Bahrain was investigated by Al-
Bastaki and Shajera (2012). Tsui et al. (2021) analyzed the KMM at Bangkok University. Islam et al.
(2013) studied knowledge sharing among lecturers in two public universities in Bangladesh and found
that knowledge sharing, along with other fundamental factors such as knowledge creation, collection,
storage, and application, significantly impact the effectiveness of a university's academic research.
Rivera and Rivera (2016) proposed a six-factor model as the KMM for higher education in Mexico,
consisting of human resources, structure, culture, leadership, information technology, and measurement.
These factors facilitate the creation, storage, transfer, and application of knowledge within universities.
A survey consisting of 53 questions was designed for 36 individuals involved in managing knowledge
implementation and development phases. The study indicated that human, cultural, and structural aspects
play a prominent role in KMMs at universities. Do et al. (2020) confirmed that lecture performance is
assessed by universities based on their role in teaching and research activities. The university serves as
an encouragement for lecturers to engage in scientific activities. Naser et al. (2016) examined the KMM
at Al-Azhar and Al-Quds universities in the Gaza Strip, Palestine, and the results indicated that
leadership, process, people, and KM results influence the efficiency of academic research.

Meanwhile, Masa’deh et al. (2017) investigated the effect of KM on job performance at
universities and found that KM has a negative impact on employee satisfaction, leading to decreased
productivity. These results have sparked discussions among scholars regarding the application of KM
in universities to enhance productivity through better academic research. Recently, lectures have been
recognized as a vital factor in developing educational strategies and goals (Do & Canh, 2018; Do et
al., 2020). In this study, 33 factors were initially identified through a literature review, and Table 1
presents these factors along with their corresponding references.

Table 1. Identification of KMM factors at universities via literature review

No. Factor References
1 Collecting knowledge (Smith, 2001), (Miltiadis et al, 2003)
2 Capturing knowledge (Castro et al, 2011), (Bigliardi et al, 2014) (Kianto et al, 2016), (Yusr et al, 2017)
3 Organizing knowledge (Smith, 2001), (Bigliardi et al, 2014)
4 Distributing knowledge (Smith, 2001), (Bigliardi et al, 2014)
(Smith, 2001), (Miltiadis et al, 2003), (Du Plessis, 2007), (Wigg 1993), (Garcia-
5 Applying knowledge fernandez, 2015), (Obeidat et al, 2016), (Yusr et al, 2017), (Islam et al, 2013),
(Ahmadi et al, 2019)
6 Maintaining knowledge (Smith, 2001), (Bigliardi et al, 2014), (Kianto et al, 2016)
7 Accumulating knowledge (Smith, 2001)
8 Motivating employees (Smith, 2001), (Lee et al, 2010), (Kianto et al, 2016)
9 Searching knowledge (Bigliardi et al, 2014)
10 Transferring knowledge (Miltiadis et al, 2003), (Bigliardi et al, 2014),
11 Information technology (Lee et al, 2001), (Rivera, 2016)
12 Strategy (Lee et al, 2001), (Do et al, 2018, 2020)
13 Leadership style (Lee et al, 2001), (Rivera, 2016), (Naser et al, 2016)
14 Providing knowledge (Wigg, 1993), (Huang et al, 2009)
15 Synthesize knowledge (Wigg, 1993), (Huang et al, 2009)
16 Transform knowledge (Du Plessis, 2007), (Huang et al, 2009), (Nonaka& Takeuchi, 1995), (Wigg 1993),
17 Reusing knowledge (Wee &chua, 2013), (Garcia-fernandez, 2015)
18 Offering feedback (Bigliardi et al, 2014)
19 Acquire knowledge (Bigliardi et al, 2014)
20 Encrypt knowledge (Kianto et al, 2016)
21 Making knowledge tangible (Garcia-fernandez, 2015)
22 Enhancing knowledge intensity (Garcia-fernandez, 2015), (Masadeh et al, 2017)
23 Building knowledge infrastructure  (Wee &chua, 2013)
24 Culture (Lee et al, 20), (Rivera, 2016), (Naser et al, 2016)
25 Structure (Kianto et al, 2016), (Rivera, 2016)
26 Human resources (Wee &chua, 2013), (Rivera, 2016)
27 Knowledge measurement (Wee &chua, 2013), (Rivera, 2016)
28 Knowledge processes (Wee &chua, 2013)
29 Processes (Garcia-fernandez, 2015), (Rivera, 2016), (Naser et al, 2016)
30 Knowledge assessment (Garcia-fernandez, 2015)
(Smith, 2001), (Castro et al, 2011), (Wee &chua, 2013)
31 Sharing knowledge (Bigliardi et al, 2014), (Garcia-fernandez, 2015), (Kianto et al, 2016), (Obeidat et
al, 2016)
32 Protecting knowledge (Smith, 2001), (Miltiadis et al, 2003)

: (Lee et al, 20), (Du Plessis, 2007), (Wigg 1993), (Castro et al, 2011), (Wee &chua,
33 Creating knowledge 2013). (Bigliardi et al, 2014), (Kianto et al, 2016), (Ahmadi et al, 2019)
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3. Research methodology

In this study, a combination of literature and the Delphi method was used to extract the KMM factors
from literature and expert judgment. Subsequently, the most influential factors of the KMM were
identified to prioritize them as a predictive tool for modeling decision-makers' behaviors. Figure 1
illustrates the research methodology.

1: Data Gathering p Stage 3: Markov Model ‘

Identifying the KMM factors Initial KMM factors weight
: by BWM method
v : 7
Stage 2: Delphi :
: Final KMM factors based on
Markov model

v

Identify and invite experts Stage 4: Fuzzy Rule Base

A 4
Capture Ideas : Analyzing and interpreting

i the Results

Shortlist and merge factors v
Managerial recommendations

A 4

Finalize factors

Figure 1. Research methodology

First, KMM factors in universities were extracted through a systematic literature review. These
results contribute to the ongoing discussion among scientists regarding the enhancement of
productivity and better academic research through the application of KM in universities. Initially, 33
factors were identified via the literature review. Subsequently, KM experts were engaged to merge and
shortlist the features specifically for Iranian universities. The selection of factors by the experts was
based on the characteristics of Iranian universities, their applicability and operationality, and their
alignment with the culture of Iranian universities. The outputs of the Delphi method served as inputs
for the best-worst method. The topics included in the model of KM at universities represent the most
critical issues in KMM at universities. For the KMM sub-criteria, prioritization was conducted using
the BWM to determine their importance in the output results as a weight vector. The Markov model
was then employed to examine the long-term effects. The following sections present the methodology
of the techniques employed in the proposed approach.
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3.1 Delphi method

The Delphi method is employed to gather experts' opinions and reach a consensus (de Jesus et al.,
2019). The Delphi method does not have a fixed approach; it can be adjusted based on the study and
specific conditions (Gnatzy et al., 2011). According to Melander et al. (2019), there is no
predetermined number of iterations for the Delphi method. However, to ensure sufficient expert
participation, it is typically recommended to conduct the iterations in two or three phases (Shoukohyar
& Seddigh, 2020).

3.2 BWM Method

BWM is used to rank and weigh criteria or factors. Unlike methods such as AHP, BWM does not
require paired comparisons and it has higher consistency (Rezaei, 2015; Sazvar et al., 2022). In BWM,
all criteria (factors) are compared with the best-worst criteria. The steps of BWM are presented in
detail below:

Step 1: Experts define the decision-making factors. In this step, the problem and research objectives
should be clarified.

Step 2: Experts determine the best and worst criteria.

Here, the most and least important criteria among the all are selected. Then, all other criteria

(factors) are compared with the most and least important criteria. Experts determine the priorities of
the best criterion over other criteria (BO) as numbers between 1 and 9. Also, Priorities of other criteria
over the worst criterion (OW) are determined by experts as numbers between 1 and 9. The result from
Best-to-Others comparisons is presented by vector Ag = (agy,agy, -, agj, -, agn) N Which ag;
demonstrates the decision makers’ preference for criterion B over criterion j.
Step 3: Computing the weights of the criteria. The result from Others-to-Worst comparisons is
presented by vector A,, = (ayw, Azw, -+ Ajw, -, Any) IN Which a;,, demonstrates the decision makers’
preference for criterion j over criterion W. The value of ideal weight (wy, w3, ..., wy;) is calculated for
each criterion.

L @)

Equation (1) can also be written as equation (2):

min &

st.

W—B—aBj <& forall j

Wi

—j—ajW <&, forall j (2)
Wy

iwj =1
i=1

w; >0,forall j

3. 3 Markov Model

It has been proven that the Markov model is efficient in finding solutions to problems (Liu, Chiu, &
Chiu, 2011; Pourmoayed et al., 2016; Baumann & Sandmann, 2017). However, the usage of Markov
models is relatively new (Asadabadi, 2016). This model has been applied in various contexts, such as
analyzing market demand and supply by reducing the reliability of past data (Yu, Sheblé, & Matos,
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2006), assessing the credit risk of bank loans (Lu, 2012), modeling multi-parameter processes for
equipment designs (Berthiaux et al., 2004), comparing cost computing techniques (Farran & Zayed,
2009), predicting wind speed using historical data (Farran & Zayed, 2009), making rehabilitation
policy decisions for infrastructure (Farran & Zayed, 2009), estimating customer lifetime values for an
auto repair company in Taiwan (Cheng, 2012), and addressing issues in various other subjects. The
Markov model considers different stages and the probabilities of transitioning from one stage to
another in a matrix, allowing for long-term changes. The steps involved in using the Markov Model
are outlined below:

o |dentify different stages and their initial priorities: The list of stages with their normalized

weights at time zero (the initial time) is obtained in the matrix Wsiages.

WSl

stages — : (3)
W

e Transition matrix
Markov model models dynamic changes within periods of time. Interval time can be defined as
day, week, month, and year based on manager opinion. Set of states defined as different stages:

S= {51. 2. ... . sa}. Also set of time considered is T= {to.t;. ... .tm}. pi IS the probability of
moving from itk state to j¢k that changes from W; to W;.
The one-step transition matrix is shown in the matrix P.

Pu - P

p=| : - (4)
Pn1 ** Pm

For computing pij, we can use data from the past surveys or experts and managers opinion. Now,

the matrix for changing probabilities between different stages after k period is calculated as in the
matrix Px. This matrix is in fact, multiplying matrix P, k times, consequently.

plkl p:{(n
pk=| ¢ . (5)
plkn prl:n
o Calculating final weight

Now, by frequently multiplying matrix Ws¢ages in transition matrix Pk
in different k, the weights of stages will change in kt» period after the initial time but after some

T
periods, ws(fgges converges to a unique matrix and no obvious deviation will occur. This matrix shows
W;tages-
k)T 0)’ k
Ws(tagzss :Wétag)es p( ) (6)
4. Results

The literature review was conducted, and 33 features were extracted. KM experts were then consulted
to identify and customize the features specifically for universities in Iran, resulting in nine final
features. The outputs of the Delphi method were used as inputs for the best-worst method. The
identified factors in KMM universities (Leadership style, Information technology, Culture, Collection
of knowledge, Applying knowledge, Sharing knowledge, Maintaining knowledge, Structure, and
Measurement) are crucial in the KMM at universities. Therefore, these nine factors were included in
the survey. The BWM method was employed to prioritize the KMM factors and determine their
weights in the output results. The Markov model was then used to consider long-term effects. It is
important to note that relying solely on initial weights may lead to erroneous decisions, so the weights
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of problem factors in subsequent periods should be taken into account. The Markov model's transition
matrix is used to calculate the probabilities of prioritization changes and disruptions accurately. The
following sections provide detailed explanations of each step.

4.1 Finalizing KMM factors through the Delphi method

In this step, a three-phased survey was conducted with the participation of 20 prominent experts. A
questionnaire (provided in the Appendix) was designed, incorporating insights from the literature
along with an open-ended question for suggesting other factors. To expedite the process, the survey
questions were sent to the panelists, who were given three weeks to provide their responses. Table 2
presents the descriptions and outcomes of the three-phased Delphi survey (Shoukohya & Seddigh,
2021).

Table 2. Delphi method phases conducted by experts

Phase 1

Phase 2

Phase 3

Description

Experts were provided with
the data extracted from the
literature (Table 1). They
were asked to identify the
most  important  factors
KMMs at universities in
Iran and shortlist the
merging and overlapping

The output of the first
round were provided to the
panel. The other merged
factors proposed in the
previous phase were also
presented to the panel for
assessment.

In this phase all the factors were
presented to the panel for further
assessment, modification and
finalization.

characteristics.

Response Rate 20 out of 30 20 out of 20 20 out of 20

The experts identified, merged and shortlisted the factors. Final outcome was nine factors which is
presented in table below. Also, they merged the "applying knowledge" and "reusing knowledge",
"maintaining”, "protecting" and "“preserving knowledge", "measurement" and "assessment",
"accumulating knowledge" and "collecting knowledge".

Qutcome

Experts involved in Delphi survey include KM consultants, university Professors of KM, KM
practitioners at universities. Table 3 indicates the experts panel composition in three-phased Delphi
survey.

Table 3. The experts panel composition

Number of

participants Number of participants

Experts panel Levels of expertise in KM

(first phase) (second and third phase) (Year)
KM consultants 10 7 >15
University Professors of KM 7 5 10-15
KM practitioners at universities 13 8 3-6

Finally, the factors of the KMM (F1-F9) extracted from literature review and Delphi method are
presented in Figure 2.

4.2 Prioritization of KMM factors using Markov Model

In this stage, the best-worst method is employed to determine the initial weights of the KMM factors.
It is important to highlight that in the event of conflicting opinions, experts engage in discussions until
a consensus is reached (Azadeh et al., 2017). This approach allows experts to provide an optimistic
viewpoint, a pessimistic viewpoint, or a viewpoint that falls in between. Figure 3 visually represents
the weights of the KMM factors.
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Measuring Information
Imowledge technology
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Maintaining Knowledge
knowledge Collection

F5:

Applying
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Figure 2. Research model

F1 F2 F3 Fd F3 Fé F7

Figure 3. Factors weights based on BWM

0.268|

Bases on the results, F1 (Leadership style) is the best and F9 (Measuring knowledge) is the worst
factor. Also, consistency index (0.064) indicates the consistency among the comparisons. The initial
list of KMM factors at time zero is presented in the matrix Wymm.

F1|0.268
F2|0.111
F 3| 0.166
F 4| 0.083
W um = F5]0.111
F6|0.111
F 7| 0.066
F8| 0.055
F9|0.029 |

Then, because of uncertainty and changes, these weights may not be fixed during the time passing
due to changes in factors' importance in various situations. So, the Markov model considers dynamic
changes over a special time horizon. The one-step transition matrix of KMM factors is shown in

matrix A. These probabilities are extracted from an expert group based on recent reports and their
predictions. Where:




A Markov-based assessment of Knowledge Management Models at Universities / Morshedi et al.

p;j: the probability of moving from the prioritization of ith factor to j* one

Factors
F1
F2
F3
F4
F5
Fé6
F7

F8
F9

r F1
0.1
0.15
0.08
0.0.6
0.23
0.19
0.04
0.03

-0.02

F2
0.17

0.10

0.15
0.11

0.12
0.12

0.14
0.16

0.13

F3

0.13
0.09

0.08
0.08

0.17
0.15

0.10
0.09

0.08

F4
0.10
0.11
0.09
0.16
0.10
0.14
0.12
0.03

0.04

F5
0.21
0.19
0.21
0.07
0.11
0.12
0.08
0.06

0.03

F6

0.10
0.12

0.15
0.13

0.09
0.05

0.11
0.10

0.09

F7
0.05
0.09
0.11
0.13
0.06
0.14
0.13
0.12

0.09

F8
0.08
0.08
0.05
0.14
0.07
0.04
0.14
0.22

0.240

F9
0.06
0.07
0.08
0.12
0.05
0.05
0.14
0.19

0.28]

Now, the matrix for transforming probabilities between different stages after k period is computed
as in the matrix A¥. Consequently, this matrix is multiplied by matrix A, k times.
Transition between states at k*" period is indicated in Figure 4.

P66k P99k

P69k
Fé POGK F9
“'v.-‘ * e
o/
e %
/e 74
» 4
P55k F5 F8 P88k
~ >
v‘;: N 2
< ﬂ(n:" 53;%
¥ o \
P44k F4 F7 P77k
> «
A, g /
£ N
RO T
Q
a4 »

P12k P13k
F2 <> F1 <m0 F3

P22k P11k P33k

Figure 4. Transition between KMM factors at k" period

Now, by multiplying matrix Wi, in transition matrix A in different k, the weights of factors will
be computed in k" period after the initial time.

'SH 0)" A (k
WKMM( ) :WKMM( F A

cL- . T . .
Within several periods, WKMM(") numbers convergences to same matrix showing Wy, -

Wi (2 =W g (@7 A =[0.113 0139 0.114 0.105 0.153 0.107 0.092 0.091 0.086]
Wi Y =W (@AM =[0.111 0132 0111 0101 0.127 0.105 0.099 0.109 0.106]
Wieum 2" =W (@ A(® =[0.104 0.133 0.109 0.099 0.123 0.105 0.101 0.115 0.13]
Wieum & =W (A =[0.103 0.133 0.108 0.0.98 0.121 0.105 0.101 0.117 0.115] i >3

In addition, in spite of initial priority, final KMM factors weights based on Markov model is
presented in Figure 5.
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Figure 5. The final KMM factors weights based on Markov model

Fa F9

In the Figure 6, we have compared the initial and secondary KMM factors weights based on BWM
and Markov.

=@=Secondary weight by BWM ==@=nitial weight by BWM
F1

Fo F2

F8 F3

F7 F4

F6 F5
Figure 6. Comparing initial and secondary KMM factors weight

Figure 6 presents a comparison of the weights of the KMM factors in the KMM at universities in
Tehran, Iran, using the BWM and Markov methods.

In Figure 4, which displays the BWM weights, Leadership style (0.268) is ranked first, followed by
Culture (0.166) in second place. Information technology, Application of knowledge, and sharing
knowledge (0.111) share the third rank. Collecting knowledge (0.083), Maintaining knowledge
(0.066), and structure (0.055) occupy the fourth, fifth, and sixth ranks, respectively. Measuring
knowledge (0.029) receives the lowest rank based on the BWM results. After deriving the factor
weights using the BWM method, the ranking of factors based on the Markov method is presented in
Figure 6. The results depicted in Figure 6 indicate the experts' perception and knowledge regarding the
similar priority and importance of all the selected factors in the KM research model. Minor differences
are observed in the results obtained through the Markov method. Information technology obtains the
highest value and ranks first (0.133), followed by applying knowledge in the second position (0.121).
Structure (0.117), measuring knowledge (0.115), and culture (0.108) secure the third, fourth, and fifth
ranks, respectively. Sharing knowledge (0.105), leadership style (0.103), maintaining knowledge
(0.101), and collecting knowledge (0.098) occupy the sixth, seventh, eighth, and ninth positions,



A Markov-based assessment of Knowledge Management Models at Universities / Morshedi et al. 605

respectively. Consistency in the importance of factors is achieved after two years of experience in
knowledge management.

5. Conclusions

This study aimed to explore and evaluate the factors of KMM at universities in Tehran, Iran. The
authors provided an overview of the current KMM and the KMM at universities. Initially, a literature
review was conducted, including articles, papers, books, and technical sites. A total of 33 KMM
factors were identified through the literature review. These factors were then reviewed and merged by
experts, resulting in nine factors through expert consensus.

The Best-Worst Method (BWM) was used to determine the weights of the factors in the first stage.
Additionally, the Markov method was utilized to trace the priorities of KMM factors, which serve as a
predictive tool for modeling KM factors. The Markov method provides a Markovian weighted average
of KMM factors as an optimal solution with the lowest error.

Through the literature review and Delphi method, the KMM factors specific to universities in
Tehran, Iran were customized by experts. The BWM method was employed to evaluate and weigh
these KMM factors.

The findings from the BWM method revealed the analysis and ranking of the nine factors. The
rankings obtained through BWM are as follows: Leadership style, with the highest weight, was ranked
first, while Measuring knowledge, with the least weight, was ranked as the worst factor. To trace the
priorities of KMM factors, the Markov model was used as a predictive tool. The Markov model's
probabilities are particularly useful when decision-makers and experts have limited experience, which
is applicable in Iranian universities. These priorities changed from the initial KMM priorities. The
Markov model simplifies the identification of patterns for KMM factors, allowing decision-makers to
adjust their preferences and focus on different factors. By tracing frequent changes, the Markov model
identifies patterns of KMM factors that can be used instead of the initial weights obtained for KMM.
This means that decision-makers can adapt their preferences and give careful consideration to specific
factors within the overall system.

Consistency among the importance of factors was achieved after two years of knowledge
management experience. The rankings of the Markov model are as follows: Information technology
ranks first with the highest value, followed by applying knowledge in second place. Structure,
measuring knowledge, and culture are ranked third, fourth, and fifth, respectively. Finally, sharing
knowledge, leadership style, maintaining knowledge, and collecting knowledge are ranked sixth,
seventh, eighth, and ninth, respectively.

To compare the findings with previous research and methods, unique features of this study and
specific criteria are defined, compared, and presented in the table 4.

Clearly, based on the consistency of the weights in the Markov method results, it can be concluded
that decision-makers should, to some extent, invest and utilize all factors equally. The highest priority
given to information technology indicates that managers and decision-makers should invest in KM
technical software and platforms, ensuring a high-quality and standardized infrastructure.

The importance of applying knowledge highlights that universities, similar to other organizations in
Iran, are not fully aware of the usability and reusability of knowledge. On the other hand, the lower
priority assigned to collecting knowledge confirms that universities tend to focus more on
accumulating and collecting knowledge rather than actively applying, utilizing, and reusing it. This
can be attributed to the implementation of KM in our universities, which often becomes a mere
display, as observed in many governmental organizations.

In reality, due to the requirements of standards and guidelines for KM implementation in Iranian
organizations, there is a rush to adopt KM platforms and techniques. As a result, a large amount of
knowledge is accumulated through methods like interviews without actually being utilized. To address
this issue, it is recommended to prioritize problem-based KM approaches and emphasize the
application and use of stored knowledge in educational matters and updating guidelines as
fundamental principles.



606 Iranian Journal of Management Studies (IJMS) 2023, 16(3), 2023

Table 4 Comparing current study with the previous research findings and methods

Studies § 2 g ’g % 9°=’ = fg'g g E ,-'\03 &
features oy = N 50 pag ) 58 = 55
g S =) =5 S gt e g
= & ) = 8 o ® 5
mixed method of v
qualitative- quantitative
Identifying factors based on v v v v v
literature review
Customizing and merging
factors based on expert v
interview
Using integrated Machine v
Learning- approach
Determining initial and v
secondary weights
predicting behaviors of v
KMM factors
(1) Information (1) creation, (1) human (k?or\;]/i(cling
Technology; (2) seeking, and @ resources; sensible: ?2)
applying; (3) knowledge acquisition,  (2) Structure; 1) increasin
structure; (4) (1) Creating, capture; (2) (2) sharing, (3) culture; (1) creation, accumulating; knowle dg%
F R Measuring (5) (2) gathering, storing, (3) creation, @) (2) sharing, 2 .
actors identified, merged X . - - L force; (3)
and customized cultu_re, (6) (3) applying, organizing, and (4)_ leadership; and (3) transferrlng, making
Sharing (7) and maintaining; (3) encryption, ®) knowledge (3) using; and infrastructure:
leadership style; disseminating diffusing, and (5) information reuse (4) preserving and (4) '
(8) Maintaining rendering, and knowledge technology; knowledge building a
and (9) sharing; and (4) retaining and (6) motivi at?ng
Collecting giving feedback measurement force
Information
technology
ranks first with
the highest
value. Applying
knowledge
plasctericsticrcénd. the r_esults These results
measuring’; Results 5|gn|fythe _show_a
knowledge, and indicated overarching discussion
culture z;re . The study that the role of the _among
ranked third indicated that leadership human and scientists that
o human, cultural, ! cultural when
fourth and fifth, and structural Process, approach to applying
Factors Priorities respectively. No Ranking aspects are people, and No Ranking Knowledae No Ranking KM
Finally, the Pex N KM results 9 R
sixth. seventh prominent in affect the management universities
eighth and ' KMMs at efficiency over the Big will enhance
ninth |Lank universities of academic Dataand IT productivity
belonged to research. and system- through better
Sharing based academic
knowledge, approaches research.
leadership style,
maintaining
knowledge, and
Collecting
knowledge,
respectively.

In terms of practical implications regarding KMM factors, it should be acknowledged that
universities, like other organizations, face challenges in identifying optimal, customized, and effective
KMM factors. In this study, we identified nine factors through literature review and expert input.
These factors include (1) Leadership style, (2) Information technology, (3) Culture, (4) Collection of
knowledge, (5) Applying knowledge, (6) Sharing knowledge, (7) Maintaining knowledge, (8)
Structure, and (9) Measurement. All of these elements are crucial components of KMM that should be
taken into consideration by university managers and decision-makers.

Among the identified factors, we initially determined their weights and priorities in the KMM.
Based on the initial weights, we observed that leadership style ranked first, followed by culture in the
second position. Information technology, application of knowledge, and sharing knowledge were tied
for the third rank. Collecting knowledge, maintaining knowledge, and structure obtained the fourth,
fifth, and sixth ranks respectively. Measuring knowledge ranked last.

To enhance the performance of KM implementation at universities and predict future KMM
factors, we employed an integrated Machine Learning-Markov approach known as Markov. The
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results obtained from the new Markov model revealed that universities often focus on ineffective
factors in an incorrect and suboptimal manner. The final results indicated that Information technology
ranked first with the highest value, followed by applying knowledge in the second position. Structure,
measuring knowledge, and culture were ranked third, fourth, and fifth respectively. Finally, sharing
knowledge, leadership style, maintaining knowledge, and collecting knowledge occupied the sixth,
seventh, eighth, and ninth ranks respectively.

These findings highlight the significance of Information technology, applying knowledge,
structure, and measuring knowledge as the most influential factors after two years. Additionally,
culture is assessed as a high priority, emphasizing the essential role of university members in
improving the culture of knowledge, science, technology, and innovation. In the current context, the
importance of factors such as collecting knowledge and maintaining knowledge is relatively
diminished since universities in Iran primarily accumulate and maintain knowledge without significant
utilization. These results also shed light on the specific objectives of most universities in Iran. It is
recommended that universities prioritize key aspects of knowledge governance, including IT,
structure, culture, and knowledge sharing. Such an approach aligns with the implementation
approaches and priorities of knowledge in Iran.

In other words, managers and decision-makers in Iranian universities, particularly those in Tehran,
should prioritize the essential factors and elements such as information technology, knowledge
application, and structure. The implementation of techniques that impact these high-priority factors is
crucial for enhancing KM practices. It is important for universities to allocate their budget and
resources optimally in order to improve KM. Many Iranian organizations tend to prioritize measuring
knowledge due to standard requirements, without taking specific actions to implement KM effectively.

Another key point that can be inferred from this study is the significance of leadership support for
KM. Leaders should emphasize the use of knowledge application and information technology tools
and techniques as essential components of KM. These findings have important implications for KMM
in Iranian universities, where leadership and motivation for scientific research may not be prioritized
adequately. They also provide valuable insights for future studies investigating KM-related issues in
Iranian universities.



608 Iranian Journal of Management Studies (IJMS) 2023, 16(3), 2023

References

Abeh, A., Talib, N. A., & Mohammed, S. (2021). Knowledge management processes and organisational
performance: a systematic review. International Journal of Knowledge Management Studies, 12(4), 352-374.

Adeinat, 1. M., & Abdulfatah, F. H. (2019). Organizational culture and knowledge management processes: case
study in a public university. VINE Journal of Information and Knowledge Management Systems, 49(1), 35-
53.

Ahmadi, A. A, & Ahmadi, F. (2012). Knowledge Management in Iranian University (Case Study Shushtar
University). Interdisciplinary Journal of Contemporary Research in Business, 4(5), 653-667.

Al-Bastaki, Y., & Shajera, A. (2012, September). Organisational readiness for knowledge management:
University of Bahrain case study. InProceedings of the European Conference on Knowledge
Management (Vol. 1, pp. 28-36).

Arntzen, A. A. B., Worasinchai, L., & Ribiere, V. M. (2009). An insight into knowledge management practices
at Bangkok University. Journal of knowledge management.

Asadabadi, M. R. (2016). A Markovian-QFD approach in addressing the changing priorities of the customer
needs. International Journal of Quality & Reliability Management, 33(8), 1062-1075.

Asadzadeh, S. M., Maleki, H., & Tanhaeean, M. (2020). A resilience engineering-based approach to improving
service reliability in maintenance organizations. International Journal of System Assurance Engineering and
Management, 11(5), 909-922.

Asadzadeh, S. M., Tanhaeean, M., & Abdi, N. (2019). Recognizing dissimilarities between resilience
engineering and EFQM approaches to ensure safety in hospitals. Human Factors and Ergonomics in
Manufacturing & Service Industries, 29(3), 233-252.

Azadeh, A., Asadzadeh, S. M., & Tanhaeean, M. (2017). A consensus-based AHP for improved assessment of
resilience engineering in maintenance organizations. Journal of Loss Prevention in the Process
Industries, 47, 151-160.

Baumann, H., & Sandmann, W. (2017). Multi-server tandem queue with Markovian arrival process, phase-type
service times, and finite buffers. European Journal of Operational Research, 256(1), 187-195.

Belton, I., MacDonald, A., Wright, G., & Hamlin, 1. (2019). Improving the practical application of the Delphi
method in group-based judgment: A six-step prescription for a well-founded and defensible
process. Technological Forecasting and Social Change, 147, 72-82.

Berthiaux, H., Marikh, K., Mizonov, V., Ponomarev, D., & Barantzeva, E. (2004). Modeling continuous powder
mixing by means of the theory of Markov chains. Particulate Science and Technology, 22(4), 379-389.

Waheed, A. B., Arshad, Z., & Kashif, U. R. (2011). The effect of knowledge management practices on
organizational performance: A conceptual study. African Journal of business management, 5(7), 2847-2853.

Bigliardi, B., Galati, F., & Petroni, A. (2014). How to effectively manage knowledge in the construction
industry. Measuring Business Excellence.

Bogers, M., Chesbrough, H., & Moedas, C. (2018). Open innovation: Research, practices, and
policies. California management review, 60(2), 5-16.

Cheng, C. J,, Chiu, S. W., Cheng, C. B., & Wu, J. Y. (2012). Customer lifetime value prediction by a Markov
chain based data mining model: Application to an auto repair and maintenance company in Taiwan. Scientia
Iranica, 19(3), 849-855.

De Jesus, A., Antunes, P., Santos, R., & Mendonga, S. (2019). Eco-innovation pathways to a circular economy:
Envisioning priorities through a Delphi approach. Journal of Cleaner Production, 228, 1494-1513.

Djamil, M., Sutawijaya, A. H., & Irawan, S. (2018). The Influence of Climate Organization and Job Satisfaction
for Turnover Intention through Work Stress of Employees Pt. American President Line Logistics
(Distribution Center Cakung). Internasional Journal of Managerial Studies and Research, 6(1), 42-48.

Duc, D. A, Hang, D. T., Tam, P. M., Hue, T. T., Van Loi, T., Lien, L. T., & Dat, L. Q. (2020). Lecturers’
Research Capacity Assessment Using an Extension of Generalized Fuzzy Multi-criteria Decision-Making
Approach. International Journal of Fuzzy Systems, 22(8), 2652-2663.

Do, A. D., Pham, M. T., Dinh, T. H., Luu, Q. D., Ha, D. L., & Vuong, H. N. (2020). Evaluation of lecturers’
performance using a novel hierarchical multi-criteria model based on an interval complex Neutrosophic set.
Infinite Study.

Thach, P. N., Phuong, B. H., Dung, C. C., Van, L. H., & Diep, P. T. H. (2019). A dynamic fuzzy multiple
criteria decision-making approach for lecturer performance evaluation. Journal of Management Information
and Decision Sciences, 22(3), 250-261.

DO, A. D.,, PHAM, N. T., BUI, H. P.,, VU, D. T., & NGUYEN, T. H. (2020). Impact of Motivational Factors on
the Work Results of Lecturers at Vietnam National University, Hanoi. The Journal of Asian Finance,
Economics and Business, 7(8), 425-433.

Du Plessis, M. (2007). The role of knowledge management in innovation. Journal of knowledge management.



A Markov-based assessment of Knowledge Management Models at Universities / Morshedi et al. 609

Evers, H. D., & Gerke, S. (2005). Knowledge is power: Experts as a strategic group (No. 8a). ZEF Working
Paper Series.

Farran, M., & Zayed, T. (2009). Comparative analysis of life-cycle costing for rehabilitating infrastructure
systems. Journal of Performance of Constructed Facilities, 23(5), 320-326.

Ferraresi, A. A., Quandt, C. O., dos Santos, S. A., & Frega, J. R. (2012). Knowledge management and strategic
orientation: leveraging innovativeness and performance. Journal of knowledge management.

Ferraris, A., Santoro, G., & Dezi, L. (2017). How MNC’s subsidiaries may improve their innovative
performance? The role of external sources and knowledge management capabilities. Journal of Knowledge
Management.

Garcia-Fernandez, M. (2015). How to measure knowledge management: dimensions and model. Vine.

Ghezzi, A., & Cavallo, A. (2020). Agile business model innovation in digital entrepreneurship: Lean startup
approaches. Journal of business research, 110, 519-537.

Gnatzy, T., Warth, J., von der Gracht, H., & Darkow, I. L. (2011). Validating an innovative real-time Delphi
approach-A methodological comparison between real-time and conventional Delphi studies. Technological
Forecasting and Social Change, 78(9), 1681-1694.

Gunjal, B. (2005). Knowledge management: Why do we need it for corporates. Gunjal, Bhojaraju (2005).
Knowledge Management: Why Do We Need it for Corporates. Malaysian Journal of Library &Amp, 37-50.
Gupta, G., & Bose, 1. (2019). Strategic learning for digital market pioneering: Examining the transformation of

Wishberry's crowdfunding model. Technological Forecasting and Social Change, 146, 865-876.

Huang, J. W., & Li, Y. H. (2009). The mediating effect of knowledge management on social interaction and
innovation performance. International journal of Manpower.

Huesig, S., & Endres, H. (2018). Exploring the digital innovation process: The role of functionality for the
adoption of innovation management software by innovation managers. European Journal of Innovation
Management.

Islam, M. A., lkeda, M., & Islam, M. M. (2013). Knowledge sharing behaviour influences: A study of
Information Science and Library Management faculties in Bangladesh. IFLA journal, 39(3), 221-234.

Kassaneh, T. C., Bolisani, E., & Cegarra-Navarro, J. G. (2021). Knowledge management practices for
sustainable supply chain management: A challenge for business education. Sustainability, 13(5), 2956.

Kianto, A., Vanhala, M., & Heilmann, P. (2016). The impact of knowledge management on job
satisfaction. Journal of knowledge management.

Koch, C. (2003). Knowledge management in consulting engineering—joining IT and human resources to support
the production of knowledge. Engineering, Construction and Architectural Management.

Kordab, M., Raudelitiniené, J., & Meiduté-Kavaliauskiené, 1. (2020). Mediating role of knowledge management
in  the relationship  between  organizational learning and  sustainable  organizational
performance. Sustainability, 12(23), 10061.

Lee, J. H., & Kim, Y. G. (2001). A stage model of organizational knowledge management: a latent content
analysis. Expert systems with applications, 20(4), 299-311.

Lee, O. K. D, Choi, B., & Lee, H. (2020). How do knowledge management resources and capabilities pay off in
short term and long term?. Information & Management, 57(2), 103166.

Liu, C. H., Chiu, C. L., & Chiu, S. C. (2011). Analyze dynamic value of strategic partners using Markov
chain. Expert Systems with Applications, 38(11), 13563-13567.

Lu, S. L. (2012). Assessing the credit risk of bank loans using an extended Markov chain model. Journal of
Applied Finance and Banking, 2(1), 197.

Mansour, T., & Abuarqoub, I. A. (2020). THE ROLE OF KNOWLEDGE MANAGEMENT IN IMPROVING
THE PERFORMANCE OF MEDIA INSTITUTIONS: A CASE STUDY OF ABU DHABI TV. Systematic
Reviews in Pharmacy, 11(12).

Andreeva, T., & Kianto, A. (2011). Knowledge processes, knowledge-intensity and innovation: a moderated
mediation analysis. Journal of knowledge management.

Matin, E. K., & Kashani, B. H. (2012). Comparing degree of readiness for implementation of knowledge
management in public and private universities in Iran. Interdisciplinary journal of contemporary research in
business, 4(4), 623-634.

Mehta, N. (2008). Successful knowledge management implementation in global software companies. Journal of
knowledge management.

Melander, L., Dubois, A., Hedvall, K., & Lind, F. (2019). Future goods transport in Sweden 2050: Using a
Delphi-based scenario analysis. Technological Forecasting and Social Change, 138, 178-189.

Lytras, M. D., & Pouloudi, A. (2003). Project management as a knowledge management primer: the learning
infrastructure in knowledge-intensive organizations: projects as knowledge transformations and beyond. The
learning organization.



610 Iranian Journal of Management Studies (IJMS) 2023, 16(3), 2023

Mohd Ghazali, M., Nor Azirawani, M., Norfaryanti, K., & Mar lIdawati, M. (2007). The application of
knowledge management in enhancing the performance of Malaysian universities. Electronic journal of
knowledge management, 5(3), 301-312.

Nagy, J., Oléh, J., Erdei, E., Mété, D., & Popp, J. (2018). The role and impact of Industry 4.0 and the internet of
things on the business strategy of the value chain—the case of Hungary. Sustainability, 10(10), 3491.

Naser, S. S. A., Al Shobaki, M. J., & Amuna, Y. M. A. (2016). Measuring knowledge management maturity at
HEI to enhance performance-an empirical study at Al-Azhar University in Palestine. International Journal of
Commerce and Management Research, 2(5).

Naser, S. S. A., Al Shobaki, M. J., & Amuna, Y. M. A. (2016). Promoting Knowledge Management Components
in the Palestinian Higher Education Institutions-A Comparative Study. International Letters of Social and
Humanistic Sciences, 73, 42-53.

Nevo, D., & Chan, Y. E. (2007). A Delphi study of knowledge management systems: Scope and
requirements. Information & management, 44(6), 583-597.

Nonaka, I., & Takeuchi, H. (1996). The knowledge-creating company: How Japanese companies create the
dynamics of innovation. Long range planning, 4(29), 592.

Obeidat, B. Y., Al-Suradi, M. M., & Tarhini, A. (2016). The impact of knowledge management on innovation:
An empirical study on Jordanian consultancy firms. Management Research Review.

Pappas, I. O., Mikalef, P., Giannakos, M. N., Krogstie, J., & Lekakos, G. (2018). Big data and business analytics
ecosystems: paving the way towards digital transformation and sustainable societies. Information Systems
and e-Business Management, 16(3), 479-491.

Pereira, L., Costa, R. L. D., Dias, A., & Gongalves, R. (2022). Knowledge management for project management:
a model proposal based on a learning system. International Journal of Knowledge Management
Studies, 13(2), 111-130.

Pinho, I., Rego, A., & e Cunha, M. P. (2012). Improving knowledge management processes: a hybrid positive
approach. Journal of knowledge management.

Pourmoayed, R., Nielsen, L. R., & Kristensen, A. R. (2016). A hierarchical Markov decision process modeling feeding
and marketing decisions of growing pigs. European Journal of Operational Research, 250(3), 925-938.

Cabeza-Pullés, D., Fernadndez-Pérez, V., & Roldan-Bravo, M. I. (2020). Internal networking and innovation
ambidexterity: The mediating role of knowledge management processes in university research. European
Management Journal, 38(3), 450-461.

Putra, A. S., & Febriani, O. M. (2017). Knowledge Management Online Application in PDAM Lampung
Province. In Proceeding International Conference on Information Technology and Business (pp. 181-187).
Ramesh, S., & Sivakumar, V. J. (2021). Influence of knowledge management system on customer satisfaction
index-an application study of CRM by offering performance enhancement for transmission. International

Journal of Knowledge Management Studies, 12(4), 375-391.

Rasula, J., Vuksic, V. B., & Stemberger, M. I. (2012). The impact of knowledge management on organisational
performance. Economic and Business Review for Central and South-Eastern Europe, 14(2), 147.

Raut, R. D., Mangla, S. K., Narwane, V. S., Gardas, B. B., Priyadarshinee, P., & Narkhede, B. E. (2019).
Linking big data analytics and operational sustainability practices for sustainable business
management. Journal of cleaner production, 224, 10-24.

Rezaei, J. (2015). Best-worst multi-criteria decision-making method. Omega, 53, 49-57.

Rodrigues, P., Torres, I., Monarca, A., Guerreiro, M., & Barradas, D. (2016, September). Gender differences in
the perception of the importance of transfer and knowledge management system. In European Conference on
Knowledge Management (p. 763). Academic Conferences International Limited.

Sarnikar, S., & Deokar, A. V. (2017). A design approach for process-based knowledge management
systems. Journal of Knowledge Management, 21(4), 693-717.

Sazvar, Z., Nayeri, S., Mirbagheri, R., Tanhaeean, M., Fallahpour, A., & Wong, K. Y. (2022). A hybrid decision-
making framework to manage occupational stress in project-based organizations. Soft Computing, 1-16.

Seele, P. (2017). Predictive Sustainability Control: A review assessing the potential to transfer big data driven
‘predictive policing’to corporate sustainability management. Journal of cleaner production, 153, 673-686.
Sergeeva, A., & Andreeva, T. (2016). Knowledge sharing research: Bringing context back in. Journal of

Management Inquiry, 25(3), 240-261.

Shoukohyar, S., & Seddigh, M. R. (2020). Uncovering the dark and bright sides of implementing collaborative
forecasting throughout sustainable supply chains: An exploratory approach. Technological Forecasting and
Social Change, 158, 120059.

Shujahat, M., Sousa, M. J., Hussain, S., Nawaz, F., Wang, M., & Umer, M. (2019). Translating the impact of
knowledge management processes into knowledge-based innovation: The neglected and mediating role of
knowledge-worker productivity. Journal of Business Research, 94, 442-450.



A Markov-based assessment of Knowledge Management Models at Universities / Morshedi et al. 611

Shih, S. C., Hsu, S. H., Zhu, Z., & Balasubramanian, S. K. (2012). Knowledge sharing—A key role in the
downstream supply chain. Information & management, 49(2), 70-80.

Singh, R., & Bhanot, N. (2020). An integrated DEMATEL-MMDE-ISM based approach for analysing the
barriers of 10T implementation in the manufacturing industry. International Journal of Production
Research, 58(8), 2454-2476.

Smith, E. A. (2001). The role of tacit and explicit knowledge in the workplace. Journal of knowledge
Management.

Tangaraja, G., Rasdi, R. M., Samah, B. A., & Ismail, M. (2016). Knowledge sharing is knowledge transfer: a
misconception in the literature. Journal of Knowledge Management.

Tian, X. (2017). Big data and knowledge management: a case of déja vu or back to the future?. Journal of
knowledge management.

Usai, A., Scuotto, V., Murray, A., Fiano, F., & Dezi, L. (2018). Do entrepreneurial knowledge and innovative
attitude overcome “imperfections” in the innovation process? Insights from SMEs in the UK and
Italy. Journal of Knowledge Management.

Wee, J. C., & Chua, A. Y. (2013). The peculiarities of knowledge management processes in SMEs: the case of
Singapore. Journal of knowledge management.

Xia, D., Yu, Q., Gao, Q., & Cheng, G. (2017). Sustainable technology selection decision-making model for
enterprise in supply chain: Based on a modified strategic balanced scorecard. Journal of cleaner
production, 141, 1337-1348.

Yu, W., Sheblé, G. B., & Matos, M. A. (2006). Application of Markov chain models for short-term generation
assets valuation. Probability in the Engineering and Informational Sciences, 20(1), 127-141.

Yusr, M. M., Mokhtar, S. S. M., Othman, A. R., & Sulaiman, Y. (2017). Does interaction between TQM
practices and knowledge management processes enhance the innovation performance?. International Journal
of Quality & Reliability Management.



612

Iranian Journal of Management Studies (IJMS) 2023, 16(3), 2023

Appendix

Questionnaire

I am Ph.D. student in Shahid Beheshti University working on “KNOWLEDGE MANAGEMENT
Models™ at universities. I request you to please answer the open-ended questions.

In this study, we aim to collect, make, and combine a comprehensive and systematic review of KM
and KMMs at universities. We attempt to confirm the important factors in the KMMs used at
universities in Iran.

Introduction: researches indicate that knowledge Management and it's fundamental factors
significantly impact a university’s academic research effectiveness. This project is to find the KM
Factors and KM models at universities in Tehran, Iran.

Initially, 33 factors were identified via literature review, and table below demonstrates these 33
factors along with their references.

No. Factor References
1 Collecting knowledge (Smith, 2001), (Miltiadis et al, 2003)
2 Capturing knowledge (Castro et al, 2011), (Bigliardi et al, 2014) (Kianto et al, 2016), (Yusr et al, 2017)
3 Organizing knowledge (Smith, 2001), (Bigliardi et al, 2014)
4 Distributing knowledge (Smith, 2001), (Bigliardi et al, 2014)
(Smith, 2001), (Miltiadis et al, 2003), (Du Plessis, 2007), (Wigg 1993), (Garcia-
5 Applying knowledge fernandez, 2015), (Obeidat et al, 2016), (Yusr et al, 2017), (Islam et al, 2013), (Ahmadi et
al, 2019)
6 Maintaining knowledge (Smith, 2001), (Bigliardi et al, 2014), (Kianto et al, 2016)
7 Accumulating knowledge (Smith, 2001)
8 Motivating employees (Smith, 2001), (Lee et al, 2010), (Kianto et al, 2016)
90 Searching knowledge (Bigliardi et al, 2014)
10 Transferring knowledge (Miltiadis et al, 2003), (Bigliardi et al, 2014),
11 Information technology (Lee et al, 2001), (Rivera, 2016)
12 Strategy (Lee et al, 2001), (Do et al, 2018, 2020)
13 Leadership style (Lee et al, 2001), (Rivera, 2016), (Naser et al, 2016)
14 Providing knowledge (Wigg, 1993), (Huang et al, 2009)
15 Synthesize knowledge (Wigg, 1993), (Huang et al, 2009)
16 Transform knowledge (Du Plessis, 2007), (Huang et al, 2009), (Nonaka& Takeuchi, 1995), (Wigg 1993),
17 Reusing knowledge (Wee &chua, 2013), (Garcia-fernandez, 2015)
18 Offering feedback (Bigliardi et al, 2014)
19 Acquire knowledge (Bigliardi et al, 2014)
20 Encrypt knowledge (Kianto et al, 2016)
21 Making knowledge tangible  (Garcia-fernandez, 2015)
22 Enhanglng kr_lowledge (Garcia-fernandez, 2015), (Masadeh et al, 2017)
intensity
23 Building knowledge (Wee &chua, 2013)
infrastructure
24 Culture (Lee et al, 20), (Rivera, 2016), (Naser et al, 2016)
25 Structure (Kianto et al, 2016), (Rivera, 2016)
26 Human resources (Wee &chua, 2013), (Rivera, 2016)
27 Knowledge measurement (Wee &chua, 2013), (Rivera, 2016)
28 Knowledge processes (Wee &chua, 2013)
29 Processes (Garcia-fernandez, 2015), (Rivera, 2016), (Naser et al, 2016)
30 Knowledge assessment (Garcia-fernandez, 2015)
(Smith, 2001), (Castro et al, 2011), (Wee &chua, 2013)
31 Sharing knowledge (Bigliardi et al, 2014), (Garcia-fernandez, 2015), (Kianto et al, 2016), (Obeidat et al,
2016)
32 Protecting knowledge (Smith, 2001), (Miltiadis et al, 2003)
3 Creating knowledge (Lee et al, 20), (Du Plessis, 2007), (Wigg 1993), (Castro et al, 2011), (Wee &chua, 2013),

(Bigliardi et al, 2014), (Kianto et al, 2016), (Ahmadi et al, 2019)

Please, merge and shortlist the features based on the characteristics of Iranian universities,
applicability, operationality and in accordance with the culture of Iranian universities.

Draw a circle around the desired factors and if you need to merge several items or suggest a new
name, write it down in the section below.

If you have other factors than the ones suggested above, please let us know in the section below.



