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1. Introduction
Knowledge management (KM), which involves acquiring, 
transforming, and applying knowledge [1], requires a 
company-wide strategy that includes the knowledge 
available when and where it is needed, ensuring the 
availability from external and internal sources. This includes 
the process of continuously managing all kinds of knowledge 
and their implementation, monitoring, and evaluation [2]. 
KM seeks to ensure that an organization gains awareness 
of the knowledge it has, either on an individual basis or a 
collective basis, and transforms itself to use the knowledge 
it possesses or can acquire most effectively and efficiently. 
Thus, this makes it a pivotal factor in making organizations 
competitively advantageous in volatile markets [3]. For an 
organization to be able to adapt to changing conditions, 
it must acquire knowledge from different sources and 
transform them into an application process to use the 

acquired knowledge in line with its goals and activities 
[4]. In the narrowest sense, KM, involving various 
activities, consists of five main processes: creating, storing, 
possessing, transferring, and implementing knowledge [5]. 
KM applications, the most important process of KM, aim 
to combine corporate memories in the form of corporate 
intranets to improve the knowledge of the organization and 
consequently enhance the quality of the service provided 
to customers and users [6]. This facilitates observing 
and improving the value, benefit, and contribution of the 
acquired knowledge. Maritime transportation, carrying 
more than 80% of the global trade volume, continues to be 
the backbone of the global trade and manufacturing supply 
chain. The world maritime transportation, which was 2,605 
million tons in the 1970s, has reached 11,005 million tons 
as of the end of 2018 [7]. KM has increasing importance in 
maritime transportation, which offers large-scale services 
and has its own dynamics. Ports, maritime businesses, and 
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intermediary firms, which seemed independent from each 
other in the past, urge all stakeholders to work efficiently 
and effectively among each other to meet their needs with 
the integration of technology boosted by globalization. 
Therefore, the value and success of maritime businesses at 
the center of the logistics system depend on how well they 
react to the demands of their customers in the logistics 
system by correctly managing the flow of goods, services, 
and knowledge, making this a strategic issue for businesses 
[8]. KM applications both enhance the service quality of 
maritime transportation companies that control maritime 
transport, which is essential for commercial activities, 
and improve their performance by providing them with a 
competitive advantage. A study that was simultaneously 
performed in the production and service sector in three 
different countries indicated that KM applications 
increase the competitiveness and economic performance 
of companies [9]. Research conducted in different sectors 
revealed that it would allow for more efficient use of 
resources and consequently a more innovative and better 
performance [10]. Moreover, it also contributes to the 
organizational performance of the production, finance, 
and service sectors [11], enhances the organizational 
performance in software companies [12], supports the 
performance of nurses, and minimizes hospital expenses in 
the health sector [13].
Although many studies on the effect of KM applications on 
organizational performance are available, research in the 
maritime field is limited. This study is of great significance 
as it seeks to address a research gap in the literature and to 
evaluate ship performance (SP) based on a different method. 
This work aims to examine the relationship between 
KM applications in internationally operating shipping 
companies and the navigational and cargo performances 
(CPs) of ships and to reveal whether the activity period of 
the firm has a moderating effect in this relationship.

2. Literature Review and Hypotheses
2.1. Knowledge Management
Acquisitions resulting from the interaction of humans with 
concrete or abstract objects are called knowledge [14], and 
people have an unlimited ability to produce knowledge 
[15]. The knowledge produced through experiences can 
only be beneficial if it is used correctly in the interests of 
the individual and of the community. In addition to social 
and collaborative processes, knowledge is formed, shared, 
strengthened, enhanced, and justified through the cognitive 
processes of individuals [16]. Among the two basic types of 
knowledge (i.e., implicit knowledge and explicit knowledge) 
in organizations and individuals, the most valuable and 
remarkable type is the implicit knowledge, which is in the 

mind of the individual [17]. New knowledge is generated 
from existing knowledge by transforming it with the 
implicit and explicit knowledge of the organization or by 
developing the content [18]. The internalization process 
of knowledge, one of the most critical processes in the KM 
application, is the process of developing the knowledge 
that is explicit by integrating it with the implicit knowledge 
of the organization’s employees and thus turning it back 
into implicit knowledge [19]. The internalization of 
knowledge is the process of integrating and synthesizing 
explicit knowledge through experience, and organizations 
must make it accessible to facilitate the internalization of 
knowledge among organization members to enhance the 
value of their knowledge [20]. The most pivotal factor in the 
development, dissemination, and benefit of knowledge is 
that knowledge becomes open, i.e., it is shared. Knowledge 
exchange among organizational staff members is an 
essential component in the KM process, but developments 
in modern information and communication technology 
eliminate and facilitate time and distance limits for such 
exchanges [21]. Knowledge shared among the most basic 
level employees in organizations is seen as an important 
strategic resource for organizations. Therefore, the proper 
management of this resource is critical to the corporate’s 
success, which is related to the formation, sharing, and usage 
of knowledge within the organization [22]. Knowledge 
sharing is different than communication or knowledge 
distribution as it occurs between two parties, one of whom 
communicates knowledge either consciously or not, by 
acts, by speech, or in writing, etc., while the other should 
be able to perceive these expressions of knowledge and 
make sense of them [23]. In this context, healthy knowledge 
sharing is only possible when the shared knowledge is 
positioned and evaluated by stakeholders with the same 
perspective, something beyond knowledge transfer (KT). 
Knowledge acquired, internalized, and shared can only be 
beneficial if it is implemented and used. The application and 
use of knowledge refer to the process where knowledge is 
utilized in making decisions or policies [24]. For this reason, 
when a business fails to implement and utilize its sources 
of information efficiently and effectively, its abilities in 
creating, storing, and sharing these sources become useless 
and the KM process loses its significance.

2.2. Performance
Outside of any specific context, performance can be 
associated with the completion of a range of acts, from simple 
and mundane acts, momentary or short-term, to long-term 
and more detailed acts [25]. According to Dooren et al. [26], 
performance, which can be expressed as sustainable results 
that are conceptualized by considering the quality of actions 
and achievements, refers to the productive organization, 
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or in other words, the process that includes the entire 
value chain from inputs over outputs to results. Therefore, 
in broader terms, performance can be described as being 
able to complete a pre-planned act within a specific time. 
However, it is possible to define organizational performance 
as the degree to which businesses achieve their goals [27]. 
Organizational performance assessed within the framework 
of the activities of organizations can be considered at 
different levels: the cost of producing a designated product 
using a product or the efficiency of performing a particular 
task [28]. For organizations that can be considered in two 
groups according to their purposes as financial and non-
financial, organizational performance is entirely related to 
the structure of the organization and is about achieving the 
goals the organization defines within its own framework [29]. 
In this context, the definition of organizational performance, 
which does not offer a sound assessment method, may differ 
across different disciplines. The level of organizational 
performance depends on employee satisfaction, 
organizational commitment, motivation, and feelings of 
organizational citizenship, and individual factors [30]. 
Performances of ships, which have hierarchical structures just 
like an organization, are important for maritime businesses. 
The prediction of the navigational performance (NP) of ships 
is linked to the interaction of ships with the resistance they 
encounter during the voyage. Routes determined using the 
software designed for voyage optimization are intended to 
enhance NP. The optimum route is described as the route 
that has the least fuel consumption, taking into consideration 
the average ship’s speed, sea conditions to be encountered, 
and the voyage period [31]. For a long time, performance 
has been assessed using relatively simple procedures. These 
procedures report the fuel consumption daily as well as the 
distance that a ship traveled within 24 hours in the “Noon 
Report,” which includes the average speed observed and 
weather observations. Performance is a measure of the 
energy consumption in a particular state, namely speed, 
ship cargo condition, weather, and other factors (waves, 
shallow water, changes in seawater temperature, etc.), and 
will decrease over the life of the ship [32]. In merchant ships, 
which primarily seek to carry cargo, the SP depends on 
two main activities: navigational activities where processes 
related to route, maneuvering, direction, and position are 
performed to allow ships to move safely between specified 
ports, and operations involving balance, stress, loading, and 
unloading of the cargo shipped [33]. That said, one of the 
prominent factors that are influential in the performance 
of a ship is possibly the cargo operations that determine 
the draught, trim, and aerodynamic structure of the vessel. 
Another influential factor is the geographical area involving 
external factors that affect this structure such as currents, 
winds, and temperatures.

Through performance measurement systems, an 
organization can track the progress it made toward its 
objectives and thereby understand its current status, the key 
issues that need to be addressed, and the available options 
[34]. Therefore, measuring, analyzing, and interpreting the 
performance of a business with the right methods is as 
important and necessary as the performance of the business. 
Studies on the measurement of the ship’s performance 
mainly focus on the energy efficiency, bunker consumption, 
propeller, and engine performance obtained by quantitative 
methods [35-41]. Unlike these studies, the performance of 
five ships of Turkish maritime lines, operating in the dry 
cargo market in Turkey, was measured using the effectiveness 
and performance measurement criteria (key performance 
indicators, KPI), which were developed by the MARINTEK 
Institute. It was concluded that the environmental and health-
safety-related navigational and operational performances of 
maritime lines are sufficient, but the technical performance 
is poor [42]. Another study conducted with four different 
ships employed in a short-distance freight transport of 
four shipping companies revealed that ships of companies 
that use outsourcing in their management perform better 
according to KPI standards [43]. This present study, based 
on the definition of performance, seeks to evaluate the cargo 
and NPs of ships, which is a process extending from inputs 
to outputs and results, by drawing on the perceptions of the 
employees.

2.3. Relationship Between KM and Performance
Studies on KM and performance in various fields are 
available in the literature. A study with 314 executives in 
the trade and service sector found that KM processes had a 
positive and significant effect on innovation performance, 
although knowledge hoarding harmed this performance 
[44]. The integrative relationship between flexibility 
and organizational performance was examined in 838 
companies in the industry and service sector in Spain with 
15 or more employees, revealing that KM had a positive 
effect on organizational performance [45]. In Bahrain, a 
study conducted with 119 human resources managers 
and general managers in companies operating in the 
service sector, including sectors such as health, accounting, 
transportation, retail, hotel, educational institutions, and 
consultancy services, determined that the KM process had 
a positive correlation with the organizational performance 
[46]. Another study performed with 151 people on the 
impact of the KM process (collecting, transforming, 
using, and protecting knowledge) on the organizational 
performance in the finance sector indicated a positive 
relationship only between using and protecting knowledge 
and organizational performance [47]. Another study was 
carried out in 270 public businesses across the United 



225

Journal of ETA Maritime Science 2021;9(4):222-232

Arab Emirates, revealing that KM processes have varying 
impacts on performance. In other words, the KM process 
has its strongest effect on innovative performance, followed 
by concepts of quality and operational performance [48]. 
Research with post-graduate students at the University 
of Delhi, India, found that the KM system has a direct and 
significant impact on the student’s performance [49]. In 
addition, a study with senior executives of 69 companies 
that provide ocean freight services registered in the Korea 
International Freight Forwarding Association, determined 
that KM in logistic companies enhanced the organizational 
performance. It was further revealed that companies 
carrying out maritime transportation obtain information 
in cooperation with companies both within internal and 
external sources and manage information effectively to 
improve their corporate performance. Results show that the 
information of maritime companies is a decisive resource 
to increase their logistics value and innovative capability 
[50]. Another study with 83 managers registered in the 
National Maritime Agents and Companies Association, 
operating internationally in the regular line transportation 
in Taiwan determined that KM is positively associated with 
innovation and that there is a positive relationship between 
the KM culture and innovation, financial, and customer 
service performances of organizations. It also revealed 
that information technology does not directly support all 
kinds of corporate performance, and the organizational 
structure and KM culture are found to be related to 
corporate performance such as innovation, finance, and 
customer service [51]. The literature review showed that 
KM applications have an important and positive effect on 
performance. Hence, hypothesis 1 and hypothesis 2 were 
proposed.
Hypothesis 1: KM applications in ship businesses positively 
affect navigation performance.
Hypothesis 2: KM applications in ship businesses positively 
affect CP.
Some studies on KM and performance tested and assessed 
different concepts that have a moderating role between or 
are believed to have a direct role on KM and performance. The 
effect of the demographic characteristics and KM providers 
of construction companies on the firm performance was 
investigated in a study with 105 large-scale construction 
companies operating in the construction industry in 
Turkey, 54 of which are members of the Contractors’ 
Association. Statistically evaluated findings showed that 
there was a positive and significant relationship between 
the technological KM and structural KM providers and the 
performance of construction companies, but there was no 
positive and significant relationship between the cultural KM 
provider and the performance of the construction company. 

A two-step hierarchical multiple regression analysis 
revealed that the firm’s age and size cannot statistically 
affect the firm’s performance and that they do not have a 
statistically significant relationship with the organization’s 
performance [52]. Face-to-face surveys with managers 
working in the accounting department of 53 small and mid-
size enterprises demonstrated that there is a statistically 
significant difference between the level at which they use 
the knowledge obtained from databases of other units in 
accounting-related tasks and the establishment year of the 
business and the number of employees in the business [53]. 
Based on these studies, hypothesis 3 and hypothesis 4 were 
proposed:
Hypothesis 3: The business operation period (BOP) has 
a moderating role in the effect of KM applications on the 
navigation performance in ship businesses.
Hypothesis 4: The BOP has a moderating role in the effect 
of KM applications on the CP in ship businesses.
Figure 1 shows the research model designed considering 
the hypotheses proposed above in light of the discussed 
information.

Figure 1. Research model

3. Materials and Methods
3.1. Sampling and Data Collection
Data were obtained using the questionnaire method to 
determine the effect of KM applications in ship operations 
on the NP and CP of ships and whether the operation 
period of the firm has a moderating role in this interaction. 
Questionnaires were applied face-to-face and through 
e-mail to the employees of 67 volunteer ship businesses 
in Turkey between September 2019 and March 2020. Data 
from 451 questionnaires that were filled in completely and 
correctly were used for the analysis.
Most of the participating ship management employees 
are male (365 participants, 80.9%). Two hundred and six 
(45.7%) of them are aged 35-45 years, while 14 (3.1%) 
are aged 20-25 years. Two hundred and ninety-four of the 
employees (65.2%) are university graduates. Hundred and 
five employees (23.3%) work in the technical department, 
93 (20.6%) work in the human resources department, and 
67 (14.9%) serve in the operation department. One hundred 
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and thirty-five employees (29.9%) are managers including 
those of the lower level, middle level, and top level. Of the 
employees, 109 (24.2%) have 4-7 years of work experience, 
whereas 60 (13.3%) have 3 years or less of work experience. 
Also, 203 (45%) of the employees work in the dry cargo 
market and 39 (8.6%) work in the Ro-Ro market in the ship 
business with an average year of activity of 12.4 years.

3.2. Measures
The validity and reliability of all measurement tools used 
to collect data in this study were tested in previous studies, 
and items in the scale were arranged using the 5-point 
Likert rating scale (1=strongly disagree; 5=strongly agree).

3.2.1. KM Scale
A 20-item scale (Cronbach’s Alpha > 0.70), with dimensions 
of KT (e.g., “There is a culture that encourages knowledge 
sharing”), knowledge applications (e.g., “To benefit 
from knowledge resources, information is transferred 
to application areas”), knowledge creating (e.g., “I can 
generate new knowledge from existing business data”), 
and knowledge storing (e.g., “I systematically store the 
knowledge necessary for the job”), was used as a KM scale. 
The scale, originally developed by Lee et al. [54], was 
adapted to Turkish and tested for validity and reliability 
by Çetinkaya [55]. Since the four items were idle or loaded 
to more than one dimension in the explanatory factor 
analysis (EFA) that was carried out using the principal 
components analysis and the Varimax rotation technique 
to determine the consistency of the scale, these items were 
removed. Results of the analysis showed that the KM scale 
has a four-dimensional structure with eigenvalues greater 
than 1 [Kaiser-Meyer-Olkin (KMO)=0.833; χ2=2476.660; 
df=120; p<0.001; factor loads range from 0.596-0.855; total 
explained variance: 67.8%].

3.2.2. SP Scale
A two-dimensional, namely NP (e.g., “The voyage planning is 
done quickly and without errors”) and CP (e.g., “Knowledge 
about the cargo is delivered to the ships on time and 
quickly”), and eight-item scale (Cronbach’s Alpha>0.65) 
developed by Yorulmaz [33] was used to measure the SP. The 
EFA, which was performed to determine the consistency of 
the scale using the principal components analysis and the 
Varimax rotation technique, showed that the scale has a 
two-dimensional structure with eigenvalues greater than 
1 (KMO=0.768; χ2=901.495; df=28; p<0.001; factor loads 
range from 0.598-0.827; total explained variance: 62.3%).

3.3. Analysis Methods
Data obtained through surveys were analyzed using SPSS 
22 and AMOS 22 statistical package programs. Discriminant 
and convergent validities were used to determine the 

validity of the measurement model, and Cronbach’s alpha 
and composite reliability (CR) coefficients were used to 
determine the reliability of the measurement model. The 
structural equation modeling used for path analysis with 
AMOS 22 and the Bootstrap based on 5000 samples was 
utilized for the analysis of the moderating role, and the SPSS 
22 Hayes (2019) Process macro (v3.4) plugin was used.

4. Results
4.1. Validity and Reliability Analysis 
A confirmatory factor analysis (CFA) was performed to 
measure the validity and reliability of the measurement 
model. Results determined that standardized factor 
loads of the variables observed were greater than 0.50 
and statistically significant [standardized β: 0.606-
0.846; p<0.001]. However, goodness-of-fit values of 
the measurement model [χ2/df=2,020; comparative fit 
index (CFI)=0.931; tucker-lewis index (TLI)=0.917; root 
mean square error of approximation (RMSEA)=0.048; 
standardized root mean square residual (SRMR)=0.025] 
were within acceptable limits [56,57]. For the convergent 
validity of the scales in the measurement model, the 
average variance extracted (AVE) and CR values were 
calculated, and the square root values of the AVE were 
calculated for the discriminant validity. Tables 1-3 show 
the results.
Evident in Table 1, results confirmed the convergent validity 
of the measurement model as the AVE values of all factors 
were greater than the critical value (0.50), and CR values, 
which exhibited values greater than the threshold value 
(0.70), were greater than the AVE values [57,58].
Table 2 shows that relationships between all factors were 
significant (p<0.01). The divergent validity was confirmed 
because the AVE square root values were greater than the 
Pearson correlation coefficients between the factors [57] 
and also because the correlation coefficients were less than 
0.85 [59]. However, Table 1 shows that the measurement 
tools are reliable [57] scales since the CR and CA values 
were greater than 0.70.
Values of CFA fit indices for the path analysis of the 
measurement model with confirmed validity and reliability 
are given in Table 3, where the second-order KM and 
first order SP CFA were used because the second-order 
CFA goodness-of-fit values for KM and the first order CFA 
goodness-of-fit values were more suitable for SP and for the 
research purposes.
Moreover, since the independent and dependent variables 
in the measurement tool were responded to by the same 
respondents at the same time, Harman’s single factor test 
was carried out to determine the common method bias and 
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particular attention was paid to the scale order to prevent it. 
In the first part of the survey, dimensions of the dependent 
variable SP were included in the SP and CP questions, and 
questions of the dependent variable KM were included 
in the second part of the survey to balance the order of 
the scale. Further, the EFA analysis, conducted with the 

principal components method and without rotation, yielded 
factor components with five factors and eigenvalues greater 
than 1 as well as the explained total variance of 52.2% with 
the first factor alone explaining 18.7% of the total variance. 
That is, there was more than one-factor structure in the said 
EFA analysis, and the first factor did not have a significant 

Table 1. Convergent validity and Cronbach’s Alpha

Factors Observed 
variables

Standardized 
β t-values AVE CR CA

NP

NP1 0.846 10,526***

0.506 0.801 0.717
NP2 0.606 8,460***

NP3 0.741 10,013***

NP4 0.626 -

CP

CP1 0.666 9,987***

0.522 0.814 0.740
CP2 0.737 10,217***

CP3 0.749 10,876***

CP4 0.736 -

KT

KT1 0.662 9,910***

0.518 0.843 0.813

KT2 0.748 12,478***

KT3 0.741 12,404***

KT4 0.682 11,128***

KT5 0.761 -

KA

KA1 0.773 13,689***

0.525 0.792 0.776
KA2 0.712 13,004***

KA3 0.689 10,899***

KA4 0.721 -

KC

KC1 0.738 11,416***

0.518 0.811 0.759
KC2 0.688 10,552***

KC3 0.777 11,772***

KC4 0.670 -

KS

KS1 0.775 9,188***

0.636 0.840 0.742KS2 0.784 9,876***

KS3 0.832 10,243***

***p<0.001
AVE: Average variance extracted, CR: Composite reliability, CA: Cronbach’s Alpha, NP: Navigational performance, CP: Cargo performance, KT: Knowledge transfer, 

KA: Knowledge applications, KC: Knowledge creating, KS: Knowledge storing

Table 2. Pearson correlation and square root of AVE
Factor  1 2* 3 4 5 6 7

1. NP 0.711 -

2. CP 0.722 0.382** -

3. KT 0.719 0.220** 0.250** -

4. KA 0.724 0.331** 0.279** 0.474** -

5. KC 0.719 0.217** 0.209** 0.316** 0.339** -

6. KS 0.797 0.207** 0.310** 0.332** 0.316** 0.340** -

7. KM - 0.288** 0.291** 0.741** 0.742** 0.675** 0.710** -

**p<0.01
AVE: Average variance extracted, NP: Navigational performance, CP: Cargo performance, KT: Knowledge transfer KM: Knowledge management, KA: Knowledge 

applications, KC: Knowledge creating, KS: Knowledge storing
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explanation in the total explained variance. Lastly, the CFA 
analysis, where all observed variables were handled with 
a single factor, was conducted. It can be argued that no 
common method variance bias occurred because the CFA of 
the single factor model (χ2/df=8,120; CFI=0.473; TLI=0.423; 
RMSEA=0.126; SRMR=0.054) was far below the acceptable 
limits [60,61].
Prior to testing the research hypotheses, skewness, and 
kurtosis coefficients of the factors were calculated and 
variables were examined to see whether they had a normal 
distribution. Results and averages of the factors are given in 
Table 4 where the data showed a normal distribution [59], 
since the skewness coefficients were between -0.765 and 
-1.090, the kurtosis coefficients were between 0.316 and 
2,404 and less than 3, and the critical values were less than 
10.

4.2. Testing Hypotheses
Goodness-of-fit values of the path analysis (χ2/df: 2,157; 
CFI: 0.919; TLI: 0.906; RMSEA: 0.051; SRMR=0.031) were 
within the acceptable limits [56,57] and were found by 
the structural equation modeling shown schematically in 
Figure 2 to reveal the impact of KM applications on the ship 
performance in ship operations. Results of the path analysis 
demonstrated that KM applications had a significant and 
positive effect on NP (std. β: 0.410; t: 5,008; p<0.001) and 
that KM explained approximately 17% of the change in 
NP (R2: 16.9). Based on these findings, Hypothesis 1 was 
accepted. Likewise, KM applications had a significant and 
positive effect on CP (std. β: 0.360; t: 4,026; p<0.001), and 

KM explained about 13% of the change in CP (R2: 13.1). 
Based on these findings, Hypothesis 2 was accepted.
The SPSS 22 Hayes [62] Process macro (v3.4) plugin was 
used to examine whether the BOP has a moderating effect in 
the relationship between the KM applications and the ship’s 
NP and CP in ship businesses. Table 5 presents the results 

Table 3. Confirmatory factor analysis goodness-of-fit indices
Scales χ2 df χ2/df CFI TLI RMSEA SRMR

First order KM 227,335 95 2,393 0.943 0.930 0.056 0.026

Second order KM 226,881 97 2,339 0.947 0.933 0.055 0.025

First order SP 32,758 16 2,047 0.981 0.967 0.048 0.017

Second order SP 80,129 17 4,713 0.928 0.882 0.091 0.025

RMSEA: Root mean square error of approximation, SRMR: Standardized root mean square residual, df: Degrees of freedom, KM: Knowledge management, SP: Ship 
performance, CFI: Comparative fit index, TLI: Tucker-lewis index

Table 4. Means, standard deviations, skewness, and kurtosis
Factors Means SD Skewness SE Kurtosis SE

1. NP 3,726 0.491 -0.881 0.115 1,139 0.229

2. CP 3,688 0.509 -0.890 0.115 1,691 0.229

3. KT 3,898 0.544 -0.808 0.115 0.708 0.229

4. KA 3,929 0.543 -0.868 0.115 0.721 0.229

5. KC 3,968 0.496 -0.765 0.115 0.316 0.229

6. KS 3,855 0.583 -1,090 0.115 2,404 0.229

7. KM 3,913 0.388 -0.801 0.115 1,215 0.229

SD: Standard deviation, NP: Navigational performance, CP: Cargo performance, KT: Knowledge transfer KM: Knowledge management, SE: Standard error, KA: 
Knowledge applications, KC: Knowledge creating, KS: Knowledge storing

Figure 2. Path analysis

NP: Navigational performance, CP: Cargo performance, KM: 
Knowledge management, CFI: Comparative fit index, RMSEA: Root 
mean square error of approximation, SRMR: Standardized root 
mean square residual, TLI: Tucker-lewis index
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of the moderating test performed by applying the Bootstrap 
5000 resampling technique.
It is noted in Table 5 that models tested with the moderating 
effect analysis were statistically significant (Model 
1 R2=0.093; F=15,364; p<0.001) (Model 2 R2=0.093; 
F=15,364; p<0.001), but the effect of the interaction term 
(KM*BOP) on both NP (B=0.059; t=1.301; p>0.05) and CP 
(B=0.024; t=-0.513; p>0.05) was not statistically significant. 
The fact that the interaction term was not statistically 
significant indicated that the BOP had no moderating effect 
on the relationship between the KM applications and the 
ship’s NP and CP. Based on these findings, Hypothesis 3 and 
Hypothesis 4 were rejected.

5. Discussion
To determine the effect of KM applications in the ship 
management on the NP and CP of ships and whether the BOP 
has a moderating effect in this interaction, data were drawn 
from surveys with 451 employees of 67 ship managements 
in Turkey, which were then analyzed using SPSS 22 Hayes 
[62] Process macro (v3.4) and AMOS 22 programs. Results of 
the path analysis based on the structural equation modeling 
showed that the KM applied in ship managements both on 
NP (std. β: 0.410; t: 5,008; p<0.001) and on CP (std. β: 0.360; 
t: 4,026; p<0.001) had a significant and positive effect. This 
study also ascertained that the KM explained approximately 
17% of the change in NP (R2: 16.9) and approximately 13% 
of the change in CP (R2: 13.1). Based on these findings, 
Hypothesis 1 and Hypothesis 2 were accepted.
These findings are congruent with studies in different 
sectors that pointed out the positive impact of KM on 
performance [44-49]. The knowledge available for use in 
sea transportation with a multidisciplinary structure, which 
operates 24/7, typically includes implicit information that 

seafarers have. The varying nature of factors to be encountered 
during the voyage period affects the performance of the 
ship. Thus, the variable implicit and explicit information 
on conditions such as cargo, port characteristics, weather 
conditions in the port, unknown information on sea and 
weather conditions during the voyage period, currents, 
and conditions related to the port of arrival, and traffic 
density play a decisive role in the performance of the ship. 
With the extending reach of information technologies and 
the adaptation of innovations to ships, the knowledge 
flow between ships and the second and third institutions 
such as the operation, receiver, charterer, and agency has 
accelerated, been diversified, and strengthened. Therefore, 
it has become easier for ship managers (Master, Chief 
Officer, Chief Engineer, 2nd Engineer, etc.) equipped with 
specific knowledge to access and transform the knowledge 
outside their implicit and explicit knowledge. While KM 
applications for CP are applied without any change (cargo 
stowage, steps, working hours, etc.) between ship managers 
and second parties in line with fixed information such as 
cargo properties and requirements, port properties, and 
requirements, KM applications may be more effective for 
NP, since situations such as alternative route determination, 
speed adjustment, and up-to-date information about the 
port to be visited entail more information flow and further 
interpretation, considering factors such as current, traffic 
density, and security of the region to which the navigation 
is made, especially for weather conditions for NP. Ship 
managements can increase their NP by directly supporting 
the ship (route recommendation, weather, regional and 
seasonal current information, etc.). Further, NP may have 
an indirect effect on CP, since there may be problems with 
the cargo in cases such as the possibility of the ship being 
exposed to heavy seas during navigation.

Table 5. Moderating effect test of NP and CP

Variables B SE t p 95% CI 
LL UL

(NP) Constant 4,477 0.022 200,205 0.000 4,383 4,470

KM 0.370 0.057 6,505 0.000 0.258 0.482

BOP 0.006 0.017 0.347 0.728 -0.028 0.040

KM*BOP 0.059 0.045 1.301 0.193 -0.030 0.148

Model 1 Sum. R2=0.093; F=15,364; p<0.001; ΔR2=0.003

(CP) Constant 4,387 0.023 186,083 0.000 4,341 4,433

KM 0.256 0.060 4,224 0.000 0.137 0.376

BOP 0.019 0.018 1,040 0.298 -0.017 0.056

KM*BOP 0.024 0.048 0.513 0.607 0.119 0.070

Model 2 Sum. R2=0.040; F=6,215; p<0.001; ΔR2=0.0006

CI: Confidence interval, LL: Lower limit; UL: Upper limit, NP & CP: Dependent variables, KM: Knowledge management, BOP: Business operation period,  
SE: Standard error
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The SPSS 22 Hayes [62] Process macro (v3.4) plugin 
was used to examine whether the BOP has a moderating 
effect in the relationship between KM applications and 
ship performance in ship managements. Results of the 
moderating effect analysis performed using the Bootstrap 
5000 sampling technique showed that the BOP lacked a 
moderating effect in the relationship between the KM and 
both NP and CP. According to these findings, Hypothesis 3 
and Hypothesis 4 were rejected. This finding is congruent 
with the study by Karaman and Kale [52]. Based on these 
findings, KM applications in ship managements positively 
support the NP and CP of ships, regardless of the BOP. 

6. Limitations and Suggestions
This study presents some limitations. First, the data were 
obtained from shipping companies operating in Turkey. 
Therefore, the findings are limited to this sample. In addition, 
this study did not consider the differences in the activity 
fields of shipping companies, i.e., shipping companies 
operating in the container sector, tanker sector, or dry 
cargo sector were evaluated together. However, it is known 
that KM applications and ship performances may differ 
depending on the activity fields of the shipping companies. 
Therefore, further research may consider the relationship 
between the KM and ship performance in shipping firms 
individually for each sector. Further, different variables can 
be added to the research model and in-depth studies can be 
performed to improve this model.

7. Conclusion
To prevent disputes that may occur in maritime 
transportation, which is at the center of international 
trade, countries become a party to various agreements 
and contracts prepared by international organizations 
on issues such as safety, security, and environmental 
protection. Commercial ships that do not comply with 
such agreements and contracts may be inspected by 
competent authorities and detained when deemed 
necessary. In this context, there is not a major difference 
between newly established companies and companies 
established in earlier years, because all benefit from the 
same knowledge pool to equip and operate their ships. 
The main reason for the lack of the moderating effect of 
the BOP in the relationship between the KM applications 
and ship performance in ship managements is that all 
ship managements that want to operate in the maritime 
sector ensure the safety of life and property in their 
ships by following processes in line with principles of the 
international safety management. Therefore, companies 
have the chance to instantly acquire the knowledge that 
a company can gain through years of experience. Due to 
the nature of work done in maritime management and 

merchant ships, the working period on ships is rather 
short. Since precious and distinctive knowledge is the 
implicit knowledge of employees, taking some measures 
to ensure that these employees stay in the company is 
important for both ship and firm performances. It is much 
more substantial for sea transportation that employees 
are confident, well equipped, and know what they are 
doing, because even a slight hesitation may cause serious 
consequences such as environmental pollution and loss 
of life and property at sea. Thus, business executives 
can regularly gather their employees and create an 
environment where they can exchange their knowledge, 
which also increases the value of human resources 
and supports the spread of existing knowledge among 
employees. They can enable their employees to take part 
in vocational courses and seminars and organize activities 
in collaboration with educational units of universities, 
especially for officers at the management level. Further, a 
training and development department can be established 
within the management company, so knowledge can be 
available as a tangible resource within the company and 
can be applied immediately when requested. This will 
also increase the prestige of the maritime company for its 
employees. Moreover, they perform regular and annual 
work on the effects of the KM applications on the ship 
and share their findings with the company and the ships 
under their possession, emphasizing the importance of 
these applications and encouraging employees in regard 
to these applications.
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