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Abstract: Knowledge of planting and seeding is critical to ensure the healthy growth of palm oil trees, maintaining efficient 
harvesting systems, and achieving quality products. However, there is a lack of studies in the palm oil industry on how 
knowledge is created within the managerial and supervisory staff of palm oil plantations that can enhance the workflow and 
output. This research conceptualises four knowledge creation tools; Socialisation, Externalisation, Combination, and 
Internalisation (SECI) based on Nonaka’s Knowledge Spiral Theory. It is hoped the research can discover the knowledge 
creation tools most utilised among the Managers and Supervisory teams in palm oil estates in Malaysia who were the 
samples of this research. The findings of this research revealed that Socialisation and Combination significantly contributed 
to knowledge creation. However, Internalisation and Externalisation were not positively related to knowledge creation. 
When the data was analysed with moderating variables such as job category, upper management preferred using 
Socialisation tools while senior assistant or assistant managerial levels preferred Socialisation, Combination, and 
Internalisation. Furthermore, field supervisors or field conductor levels preferred utilising all four tools. As a result, 
Socialisation was identified as one of the major tools where there was a relationship with the three levels of job category. 
Therefore, plantation companies can develop relevant training programmes based on tacit-to-tacit conversion activities. The 
research data can be applied by plantation companies in Malaysia to implement appropriate training programmes for 
Managers, Assistant Managers, and Field Supervisors.  
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1. Introduction
Effective Knowledge Management (KM) needs a suitable combination of organisational and managerial 
initiatives and suitable information technologies. Malaysian palm oil plantations have been recognised as 
leaders in technology development and adoption. KM in the plantations started with the use of computerised 
inventory management systems. Subsequently, plantation companies applied KM to integrate various functions, 
including sourcing raw materials, production, and support activities (Kamarulzaman and Mohayidin, 2016). 
However, there is a gap in the Knowledge Creation process at palm oil plantations that need to be addressed. 
Therefore, this research focused on knowledge creation among Managers and Supervisors in palm oil estates in 
Malaysia as they are involved in managing the business.  

1.1 Overview of Knowledge ManagemenT 

Organisations are dynamic instead of static constructs (Nagpal, 2019) that change as people join and leave them 
over time. Furthermore, organisations also undergo diversification, merge with other organisations, and 
experience various changes. The dynamic nature of an organisation ensures that the knowledge accumulated or 
lost within an organisation is also dynamic (Botha et al., 2014). Hence, the people involved in KM must manage 
the knowledge created as staff continuously learn new knowledge. Additionally, they must identify new 
approaches to doing things and handle the loss of knowledge that gradually develops intellectual liabilities 
(Botha et al., 2014). As a field of study, KM has existed for more than 30 years and has moved to an essential 
component of organisational life from an academic theory (Girard and Girard, 2015). 

The knowledge creation model was initiated by Nonaka in 1991. It is critical before a successful and effective 
knowledge transfer occurs. The model was then subsequently expanded in 1995 by Nonaka and Takeuchi (Li et 
al., 2018). The framework of the Socialisation, Externalisation, Combination, and Internalisation (SECI) 
knowledge creation model is shown in Figure 1. The model describes how tacit and explicit knowledge is created, 
transferred, and re-generated in an organisation.  
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(Source: Nonaka & Takeuchi, 1995; Nonaka & Teece, 2001) 

Figure 1: The Framework of SECI Knowledge Creation 

Tacit knowledge is also referred to as implicit knowledge and is defined as knowledge that is impossible to be 
conveyed in a written or spoken method. This form of knowledge explains an individual’s skill, idea, or 
experience and is difficult to express in written form (Hadjimichael & Tsoukas, 2019). Conversely, explicit 
knowledge is a form of knowledge ready to be articulated, codified, documented, and accessible whenever 
needed. Therefore, explicit knowledge can be conveyed to one another in an organisation and can be stored in 
hard or soft copy forms (Hislop et al., 2018). 

According to the SECI framework, knowledge is created through conversion and sharing. Four methods allow 
the processes of conversion and sharing. First, Socialisation is described as tacit knowledge sharing via observing, 
imitating, practicing, and participating among the members. The second knowledge-creation process is 
Externalisation, where tacit knowledge is articulated into explicit knowledge and is deeply internalised to 
knowledge-sharing creation. Third, Combination depicts the integration of concepts into the system of 
knowledge. Lastly, Internalisation, denotes expressing explicit knowledge into tacit knowledge (Bandera et al., 
2017). 

Ahmed and Mohamed (2017) stated that proper KM improves the performance of organisations whether it is 
public or private. They also emphasised that the retention and proper training of employees not only improve 
their skills but also build confidence. This paper, therefore, examined the importance of KM in modern 
organisations especially in the agricultural sector. Agriculture is an important sector in Malaysia for national 
growth and has been the backbone of the Malaysian economy. Palm oil is one of the largest agricultural products 
produced for the domestic and export market. As a palm oil producer, Malaysia is experiencing a robust 
development in new palm oil plantations and mills as this commodity plays a significant role in the economic 
growth of the country.  

The palm oil industry including estates and millings, utilise considerable human resources and machinery. Thus, 
the industry aims to enhance KM and knowledgeable people for sustainability (Kamarulzaman & Mohayidin, 
2016). Knowledge creation processes are very important for an organisation’s success; hence, this research 
focuses on understanding SECI tools and how it helps in sharing and creating knowledge among Managers and 
Supervisory teams in palm oil estates in Malaysia. The findings could help companies in similar circumstances to 
improve their business processes and organise their knowledge flow between employees as management and 
supervisory teams are responsible for managing palm oil estates from planting seedlings until the harvest. 

1.2 Malaysian Palm oil Industry  

Agriculture has always been an important sector of the Malaysian economy as Malaysia is one of the largest 
producers and exporters of palm oil in the world. Planting palm oil for commercial purposes started in 1917 and 
grew rapidly in the early 1960s due to the government’s agricultural diversification programme that was 
introduced to decrease the nation’s economic dependence on tin and rubber (Samad et al., 2014) as well as land 
settlement schemes to plant palm oil to eradicate poverty among farmers and smallholders without lands. The 
industry’s development has been centralised to increase prosperity and societal advancement nationwide, 
starting from the rural communities employed in plantations to the downstream industries and extending to 
cities and export zones (Kushairi & Ong-Abdullah, 2019).  

As such, the Managerial and Supervisory team's knowledge of agricultural practices and land usage can reduce 
the ecological impact on the agroecosystem and mill supply (Bessou et al., 2017). They need to equip themselves 
with sufficient knowledge in these areas to produce Fresh Fruit Bunches (FFB) efficiently as poor process 
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management in palm oil estates impacts production. Lack of knowledge in the selection of plantation sites (i.e. 
soil depth, drainage, soil composition, and moisture availability) creates poor quality in the size and health of 
the trees (Hamdani & Musofa, 2015).  

However, the performance of Malaysia’s palm oil estates began to decline from 2019 onwards with a 11.06% 
drop in palm oil production after a steady increase until 2018. The last decline in production was recorded in 
2014, but the percentage was much lower at 1.4%. Lower production, decreased prices, and weak demand 
reduced the country’s palm oil export earnings from RM74.75 billion to RM65.12 billion (Shevade & Loboda, 
2019).  

In addition, palm oil production declined due to external factors such as unpredictable rainy seasons and internal 
factors such as process management of the plantations’ operation (Seng & Ahmad, 2017). The impact from the 
internal factor is manageable with appropriate KM in the process, while the external factor is beyond the 
Managerial and Supervisory team's control (Kushairi & Ong-Abdullah, 2019).  

1.3 Problem Statement 

The Managerial and Supervisory team's knowledge in seeding and planting palm oil trees in the field can 
determine the yield’s quality in future harvesting. Failure to use improvised planting materials reduces the 
profitability of palm oil production as absence of this knowledge causes the purchase of planting materials from 
the wrong channels. Adequate knowledge gives the Managerial and Supervisory teams access to the information 
and resources they need to do their jobs effectively. It also helps the business retain that knowledge for future 
use, which promotes efficiency, a better working experience, and less repetitive work.  

Sufficient knowledge of palm oil plantation will enhance the Managerial and Supervisory team's skills in 
reasoning and problem-solving especially in planting patterns, planting palm seedlings, and planting density. The 
teams will become more efficient in applying knowledge and solving problems across different levels of the 
organisation.  Unfortunately, currently, there is a gap in the knowledge of the Managerial and Supervisory teams 
in managing palm oil estates. Considering the situation, the research explored the knowledge-creation process 
using the SECI tools among Managerial and Supervisory teams to fill the research gap in KM practices, especially 
in palm oil estates in Malaysia. 

1.4 Purpose of the Research 

This research aims to investigate and identify the four knowledge-creation tools from the SECI Model: 
Socialisation, Combination, Externalisation, and Internalisation. Specifically, it seeks to determine the preferred 
tool (or tools) contributing to knowledge creation among the Managerial and Supervisory teams in Malaysian 
palm oil estates and to recommend appropriate training and development programmes accordingly.  

1.5 Significance of the Research 

From an academic point of view, this research benefits from the experiences of the Managerial and Supervisory 
team in managing knowledge in the workplace as the findings will encourage more individuals in the organisation 
to identify best practices in knowledge creation using SECI tools. In addition, the results could assist the human 
resource department in designing appropriate training programmes and equipping necessary mechanisms that 
can enhance knowledge sharing and creation among the managerial and supervisory teams using the SECI 
model.  

2. Knowledge Management 
As a critical process, KM is involved in every department regardless of its function in the organisation. However, 
the process of KM may differ to suit the department’s function and be executed in diverse ways to improve 
organisational performance. Omotayo (2015) stated that KM addresses the crucial issues of organisational 
adoption, survival, and competence when facing progressively irregular environmental change. According to 
Nasimi et al. (2013), KM helps an organisation function by comprehending the data’s relationship, determining 
and documenting rules to manage data, ensuring data accuracy, and maintaining data integrity. Furthermore, 
Yusof, Masrek and Noordin (2016) proved that KM application in an organisation is about mapping knowledge 
and information resources online and offline.  

Studies have shown the various ways KM function helps organisations achieve and sustain performance. 
Widiatuti, Arachman, and Broto  (2019) showed that KM is a measure to make the know-how residing in human 
brains gained through learning and performance initiatives accessible and beneficial to each person in the 
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organisation. The measure attempts to encapsulate or tap the organisation’s collective experiences and wisdom 
and make it accessible to ensure everyone can utilise it to enhance performance.  

2.1 The Development of Knowledge Management in Malaysia 

Hegazy and Ghorab (2014) summarised that the fourth Malaysian Prime Minister, Tun Dr Mahathir Mohammad 
stimulated the KM agenda in 1991 to transform Malaysia’s economy into a knowledge-based economy. Some 
organisations’ initiatives in KM application emerged as an inspiration to many others to act similarly. Apriliadi 
(2019) stated that KM progressed in Malaysia when multinational firms such as Microsoft and Hewlett-Packard 
(HP), introduced their existing KM practices, processes, and applications.  

According to Raudeliūnienė and Davidavičienė (2018), the Multimedia Development Corporation (MDC) was one 
of the first government-linked companies (GLCs) that practiced KM in the early 1990s. Malaysia started laying 
the way and placed the foundation for a knowledge-based economy (k-economy) in the early 1990s by assuming 
that continuous measures were required to enhance the country and the industries’ competitive position.  
Contrastingly, a survey undertaken by Asrar-ul-Haq and Anwar (2016) discovered that Malaysia lagged behind 
leading nations such as Singapore and the USA concerning knowledge enablers.  Malaysia was found to be nearly 
on par with developed countries only in technological cooperation. Several other efforts to assess KM directed 
researchers to report that KM was comparatively slow in Malaysia (Hashim, Talib, & Alamen, 2014). Previous 
studies discovered that the implementation level was not on par with the awareness level, although many 
organisations were aware of KM and the imminent advantages (Razi, Habibullah, & Hussin, 2019).  

2.2 Research Hypotheses 

This research was conducted among the Managerial and Supervisory teams in Malaysian palm oil estates to 
examine the relationships between: 

• Independent variables (Socialisation, Externalisation, Combination, and Internalisation) and other 
moderator variables (Job Category and Years of Working Experiences).  

• The dependent variable (Knowledge Creation) and moderator variables). 
• The moderating effect on the relationship between the independent variables and dependent 

variables. 

Relevant hypotheses were developed to test the relationships between the variables: 

H1: Socialisation is positively related to individual knowledge creation.  

H2: Externalisation is positively related to individual knowledge creation.                

H3: Combination is positively related to individual knowledge creation.                      

H4: Internalisation is positively related to individual knowledge creation.  

H5: The relationship between Socialisation, Externalisation, Combination and Internalisation, and 
knowledge        creation is moderated by job category. 

H6: The relationship between Socialisation, Externalisation, Combination and Internalisation, and 
knowledge       creation is moderated by years of working experience. 

3. Methodology 
This research utilised a quantitative method and adopted existing questionnaires by Nasser (2012) and Huang 
and Wang (2002) to measure individual knowledge creation. The unit of analysis in this research was individuals 
and the samples for this research were selected from the Managerial and Supervisory teams in palm oil estates 
in Malaysia. In this study, the researcher used convenient sampling to obtain the sample. Etikan, Musa, and 
Alkassim (2016) defined convenience sampling as a type of nonprobability or non-random sampling where 
members of the target population that meet certain practical criteria, such as easy accessibility, geographical 
proximity, availability at a given time, or the willingness to participate are included for the purpose of the study. 
Managerial and Supervisory teams of various palm oil estates in Malaysia were contacted through personal 
networks and work groups and a link to the questionnaire was shared for data collection. A total of 325 useable 
responses were received and the data collected was analysed using SPSS version 27.  
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3.1 Research Framework 

 
Figure 2: Research Framework 

The SECI model by Nonaka and Takeuchi (1995) was reviewed as the research framework and foundation for 
this research. This model relates to the type of knowledge and its interaction with knowledge creation (Dalkir, 
2017). Figure 2 exhibits the four knowledge-creation tools that are sequential. Therefore, knowledge evolves in 
a sequential pattern with differences. New quality of knowledge is created when the knowledge is converted 
from one tool to another. This study used these tools to develop the research hypotheses to examine the 
knowledge creation among the Managerial and Supervisory Teams in Malaysia (Syed et al., 2018).   

4. Results and Conclusion 
4.1 Linear Regression 

Table 1 summarises the overall relationships among the variable. It was discovered that Socialisation and 
Combination had a positive relationship with Knowledge Creation if it is measured by simple linear regression 
with a group of Managerial and Supervisory teams with different levels of years of working experience.   

Table 1: Summary of Linear Regression 

 
Therefore, it is concluded that Internalisation and Externalisation are not appropriate tools for generating 
Knowledge Creation for the group of Managerial and Supervisory teams with different years of working 
experience. Internalisation and Externalisation are related to learning from reading materials and Zulkifli et al. 
(2021) proved that issues of reading habits are still far behind due to a few factors such as lack of interest, 
motivation, previous knowledge, and vocabulary knowledge which could affect reading comprehension. Thus, 
H1 and H3 were accepted and H2 and H4 were rejected. 

4.2 Linear Regression with Job Category  

Table 2 shows the relationship between independent and dependent variables which are moderated by job 
category. 

Table 2: Linear Regression with Job Category  
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From Table 2, it can be concluded that: 

• For upper managerial levels, they preferred to create or exchange their knowledge through 
Socialisation but not with Externalisation, Combination, and Internalisation. 

• For the Senior Assistant/Assistant Manager level, they preferred to create or exchange their 
knowledge through Socialisation, Combination, and Internalisation but not with Externalisation. 

• For the Field Supervisor/Conductor level, they preferred to create or exchange their knowledge 
through these four tools: Socialisation, Externalisation, Combination, and Internalisation.  

• Socialisation was identified as the most major tool where there is a relationship with all three levels 
of job category.  

Based on the analysis 8 or 67% out of 12 tests showed p ≤ 0.05, and Hypothesis 5 for this moderator was 
accepted. The job category moderates the relationship between Socialisation, Externalisation, Combination, and 
Internalisation and Knowledge Creation 

4.3 Linear Regression with Years ff Working Experience  

Table 3 shows the relationship between independent and dependent variables which are moderated by years 
of working experience.  

Table 3: Summary of Linear Regression with Years of Working Experience as a Moderator 

 
From Table 3, it can be summarised that: 

• For the category > 25 years of working experience, there are significant positive relationships with 
Internalisation but a negative relationship with Socialisation and Externalisation.   

• For the category 16 – 20 years of working experience, there is a significant positive relationship with 
Internalisation.   

• For the category < 5 years of working experience, there is a significant positive relationship with 
Combination. 

• For the category 11 – 15 years of working experience, there is a significant positive relationship with 
Combination. 

• There is no relationship between the categories 6 – 10 and 21 – 25 years of experience. 
• Based on the analysis of years of working experience, 6 or 25% out of 24 tests showed p ≤ 0.05, and 

Hypothesis 6 for this moderator was rejected.  The years of working experience category does not 
moderate the relationship between Socialisation, Externalisation, Combination, Internalisation and 
Knowledge Creation. Therefore, years of working experience were omitted from further discussion. 
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4.4 Recommendations  

The overall amount of Knowledge Creation outcomes posed by the Managerial and Supervisory team in palm oil 
estates in Malaysia may influence the outcomes and result in FFB production. Each level in the job category 
preferred a different level of Knowledge Creation tools. Upper managerial levels preferred Socialisation while 
Senior Assistant/Assistant Manager levels preferred Socialisation, Combination, and Internalisation to generate 
or share their knowledge before being upgraded to the Managerial level. While the lower rank of Field 
Supervisor/Conductor category chose all four tools: Socialisation, Externalisation, Combination, and 
Internalisation for their knowledge creation. Based on the research findings, it is recommended to any plantation 
company organise training programmes based on the SECI Model. Since Socialisation fits all types of job 
categories, the plantation company can develop its training programmes based on tacit-to-tacit conversion 
programmes such as presentations, talks, mentoring programmes, informal and formal gatherings, and case 
studies. Workplace collaboration with the right software, digital platforms, social media, and messengers could 
also help develop and capture tacit knowledge. 

4.5 Implications of this Research 

Two implications can be drawn from this research:  

• The Knowledge Creation tools contributed to Knowledge Creation among Managerial and Supervisory 
teams in palm oil estates in Malaysia; and 

• The mediating factors influenced the Managerial and Supervisory teams in palm oil estates in Malaysia 
in creating their knowledge. 

The findings of the research identified that Knowledge Creation tools such as Socialisation, Externalisation, 
Combination, and Internalisation significantly contributed to generating knowledge among Managers, Senior 
Assistants/Assistant Managers, and Field Supervisors/Conductors. This is because these tools have the following 
attractive attributes; it is relatively simple to apply, take little time away from day-to-day organisational 
activities, generate results for the organisation, combine Knowledge Creation and Knowledge Sharing, enable a 
caring and sharing culture in the organisation, continuously builds relationships and dynamic communities of 
practice, is a possible tool for multi-project management, and reforms knowledge society (Carvalho & Ferreira, 
2001). Most organisations spend vast sums of money for training and development. Some organisations have 
achieved their targeted goals by creating, generating, and sharing knowledge among their subordinates while 
others fail due to uncertainty on the proper way to create knowledge among their subordinates. The findings of 
this research can provide guidance for any plantation’s HR Department by determining which tools can be 
applied to generate knowledge among Managerial and Supervisory teams.  

This research implies that Socialisation is a favourable tool and positively affects Knowledge Creation among 
Managers, Assistant Managers, and Field Supervisors of palm oil estates in Malaysia. This is supported by Zabeda 
(2008) who discovered that organisations benefit further in terms of knowledge sharing and creation through 
personal networking, basic communication practices, and discussions between managers and employees, rather 
than on technology. In addition, a study by Raid et al. (2012) examined the impact of the knowledge-creation 
process including Socialisation, Externalisation, Combination, and Internalisation on implementing a learning 
organisation (LO) strategy in an Algerian international oil company. Raid et al (2012)’s research revealed that 
Socialisation, Internalisation, and Combination have a significant impact on the success of a LO strategy. 
Socialisation is the major influential factor, having the strongest impact on LO but Externalisation was found to 
have no statistical influence on LO. These findings also showed that there is no relationship between 
Externalisation at the Managerial and Senior Assistant/Assistant Manager levels.  

4.6 Limitations of the Research 

Due to limited internet coverage in the estate, not all Managerial or Supervisory teams could access the 
questionnaire. One of the major disadvantages of an online questionnaire system surfaces in remote locations 
where access to electricity, stable internet connection, and other basic system requirements are difficult to 
meet. Such barriers impede the respondents from responding to the online questionnaire. 

4.7 Suggestions for Future Research 

Achieving a knowledgeable society is not an easy task. Clear understanding and proper tools should be applied 
to create or generate knowledge among the Managerial and Supervisory teams in palm oil estates because 
different employees have different types of skills, attitudes, and behaviours. The findings from this research may 
assist human resource departments in palm oil plantation companies to design training programmes according 
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to specific job categories. This research is deemed one of the pioneer studies of KM in palm oil estates in 
Malaysia.  

The current research only focused on how the Knowledge Creation tools affect the Knowledge Creation process 
and how they were moderated by job category and years of working experience. However, organisational 
culture aspects were not tested in this research. 

Further studies need to strengthen the theory’s adaption to the current scenarios and culture. Future research 
can also examine whether organisational culture such as innovation, technology, transparency, values and 
beliefs, and other moderating variables such as education, race, and age have an impact on the Knowledge 
Creation process and Knowledge Creation tools.   

4.8 Conclusion 

Most industrial countries have gradually changed from industrialised economies to information or knowledge-
based economies, where human beings become the most valued asset due to the tacit knowledge embedded 
which is difficult to access. Therefore, we have a KM system that was developed to discover, capture, apply, and 
share knowledge. Unfortunately, KM is rather new in palm oil estates in Malaysia.  

Based on the findings of this study, it can be concluded that KM is an effective way for Malaysian plantation 
companies to build competencies in the market not only to compete with our neighbouring countries but also 
to gain a reputation in the eyes of the world. More importantly, the training programmes based on the SECI 
Model could be used as a guideline for any palm oil plantation company to develop their training programmes 
for their subordinates. 
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