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Companies in the industrial sector can continue to advance on the 

challenging path of innovation and trade competitiveness in this era of 

knowledge management. This study aims to discuss effective investment 

strategies that will be implemented in building organizational knowledge 

systems in Indonesian industrial commercial entities. This study uses 

literature analysis and secondary data focusing primarily on three critical 

areas: innovation and research, employee education and training, and 

Information and Communication Technology (ICT). The Organizational 

Knowledge Index is used as a measure of the effectiveness of Miami's 

knowledge system, over the period 2019-2024. The findings indicate that 

investment in R&D and innovation has the greatest impact on 

strengthening communicative organizational knowledge systems. This 

covers 47.2% of the total, with ICT in second place at 32.5%, followed 

by staff training at 20.3%. Less dichotomous are companies that find a 

balance between the three investment items. Their operational efficiency, 

ability to innovate, and competitiveness are seen to improve significantly. 

The results also show that when technology investment and human 

resource capacity development are combined, this plays a significant role 

in strengthening organizational knowledge systems. This study offers 

empirical evidence for designing investment strategies tailored to 

knowledge management objectives. 
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1. INTRODUCTION 
 

In an increasingly competitive business environment, companies in the industrial sector must 

continuously innovate if they hope to maintain their competitive advantage. A key support for achieving 

these goals is effective organizational knowledge system management. For example, an effective knowledge 

system not only streamlines the decision-making process but also facilitates the flow of information among 

workers and departments within an organization. However, knowledge systems are not easy to improve. This 

requires targeted investments in human resources, technology, and organizational culture. These investments 

can lead to the improvement and sustainability of the quality of corporate knowledge, thereby ensuring its 

continued relevance in achieving corporate goals. Without a clear strategy, organizations risk underutilizing 

their knowledge systems, thus impacting overall organizational performance. This study analyzes how 

corporate performance and competitiveness in a changing market environment can be influenced by making 

various types of investments to support organizational knowledge systems. 

Industrial companies operating in Indonesia face a constant stream of new developments and changing 

consumer demands. Remaining competitive and sustainable is increasingly challenging. Organizations must 

build well-managed knowledge systems if they are to survive. A strong knowledge system facilitates the 

detection of problems before they arise, accelerates innovation, and enables collaboration across different 

parts of a business. However, its success depends not only on the purchase of advanced technology but also 

on how knowledge is integrated into human resource management and organizational culture, relevant to 
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growing companies. One of the most striking examples of successful knowledge management comes from 

the Indonesian halal market. Rachman (2021) examined how investments from Hajj funds can provide 

additional strength to this sector, which is a fundamental part of the national economy. Well-targeted 

investments in these areas can increase production capacity and strengthen distribution networks, thereby 

sharpening the competitiveness of Indonesian halal products both domestically and internationally. In this 

process, effective knowledge management, particularly in product innovation and operational efficiency, is 

crucial to realizing its potential. Djajasoedarma et al. (2020) demonstrated in another area that Indonesian 

plantation companies that implemented diagnostic and productivity improvement techniques were able to 

strengthen their knowledge management processes. With a good knowledge management system, these 

companies can more effectively utilize data and information for accurate planning and encourage 

collaboration between departments. This improvement can also be attributed to technological advances that 

not only increase worker efficiency but also allow them to conserve resources. The importance of knowledge 

management systems is equally crucial in organizations with more complex structures, such as those working 

in institutional correctional facilities. Research by Danutirta et al. (2024) shows that knowledge management 

in such institutional organizations presents special challenges. However, if managed systematically, 

knowledge systems can improve business performance and enhance practical productivity. 

The manufacturing industry can build knowledge systems through efficient investment practices. This 

study focuses specifically on the effectiveness of investments in technology, human resources, and 

organizational culture to support learning, particularly knowledge management. In a dynamic environment 

like today's market, certain investments often offer significantly higher returns than others. With IT and 

digital production methods, a complete transformation is taking place in resource management and the way 

companies operate. One such change is the introduction of enterprise systems. How important are these 

systems? According to Mathrani et al. (2013), these systems integrate data from across the organization, 

thereby improving management efficiency and accelerating decision-making. The adoption of enterprise 

systems encourages the implementation of more digitally oriented management plans, enabling companies to 

respond quickly to changes in the market environment and address emerging challenges. Effective 

knowledge management also plays a crucial role in the public sector, particularly in assisting government 

efforts to reform the administrative apparatus. Purwasih et al. (2014) found that well-organized knowledge 

systems can accelerate the implementation of reforms in government agencies such as the Ministry of 

Industry. A similar approach can be adopted by the manufacturing sector to streamline its administrative 

procedures, resulting in faster and more accurate decision-making. With the emergence of post-industrial 

societies, companies are also receiving packages delivered to their homes. Hurzhyi et al. (2022) found that in 

corporate development strategies for post-industrial contexts, there is increasing emphasis on innovation 

capacity and adaptability to new technologies. In an era characterized by globalization and a constantly 

changing socio-economic landscape, knowledge management is more crucial than ever. Only through the 

integration of knowledge management systems can companies harness their potential and generate innovation 

while remaining competitive in a rapidly changing market. Therefore, organizations seeking to sustain 

growth in a dynamic market must invest not only in material infrastructure but also in knowledge 

management capabilities. Such a two-pronged strategy will lead to sustained improvements in market 

competitiveness. Therefore, companies need to develop strategies that integrate knowledge system 

development with overall business objectives to ensure centralized innovation and resilience on a global 

scale. 

In the Industry 4.0 era, it has gradually gained popularity, especially among small and medium-sized 

businesses, to enhance their competitiveness. Cheng et al. (2024) demonstrated that effective knowledge 

management within SMEs can facilitate the introduction of necessary technologies. By optimizing 

organizational learning and strengthening internal collaboration, SMEs can more easily adapt to changes 

brought about by technological advancements. This approach provides companies with the benefits of 

innovation and improved performance, both of which directly contribute to greater competitiveness. 

Consequently, advances in applied technologies such as the Internet of Things (IoT) have broad implications 

for business operations and corporate strategy. Nagy et al. (2018) explain how incorporating IoT technology 

can improve operational efficiency within companies, thereby helping to build real-time data. This means 

faster and more accurate information allows companies to respond more quickly to changing market 

demands, simplify production processes, and reduce operational costs. Similarly, as emphasized by Lavinsa 

et al. (2020), Industry 4.0 technology is a crucial element that enables businesses to pivot quickly. This will 

ensure increased opportunities and competitiveness for SMEs in Malaysia. This technological advantage is a 

key asset in today's dynamic and rapidly changing market. With the growing global challenges we face today 

and the increasingly complex market environment, it is crucial to consider strategies that combine knowledge 

management with technological innovation. Well-managed knowledge not only drives better decision-

making but also spurs the type of innovation processes that will provide a competitive advantage for 

companies. At the same time, through the strategic application of technology, digital transformation can be 

accelerated, a critical determinant of a company's survival and growth in an increasingly competitive market. 

This research will demonstrate how companies can leverage knowledge management and technology 
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integration to enhance their competitiveness in the intense competition of the digital era and provide a model 

for other companies. 

Companies operating in the industrial sector must continuously strive to innovate and enhance their 

competitive advantage. One way to do this is by utilizing knowledge management systems to support 

organizational development. In these companies' journeys, particularly those focused on technology, human 

resources, and corporate culture, sound investments will significantly strengthen existing knowledge systems. 

This study examines how investment strategies contribute to improving knowledge systems in industrial 

companies and the impact these strategies have on company performance and competitiveness. By combining 

investments in knowledge management with investments in computer hardware and software, businesses can 

improve operational efficiency, accelerate decision-making processes, and promote innovation standards for 

successful businesses. The findings of this study aim to help businesses design more effective strategies to 

strengthen knowledge systems and improve their position in an ever-evolving market environment. 

 

 

2. RESEARCH METHOD 

 

The objectives of this research are achieved by leveraging modern scientific advances. The first phase 

involved an extensive literature review related to the core business, industry analysis across major industries, 

and empirical results on how to invest for maximum productivity. This provided a theoretical framework for 

identifying key factors influencing the success of knowledge management in industrial companies. In the 

next phase, pragmatic research methods were used to examine how different investment activities (such as 

technology adoption, employee training, and organizational development) strengthen knowledge systems 

differently. Secondary data were obtained from company reports, research and development records, and 

technology expenditure records. By combining theory with real-world observations, it is clear that increased 

investment generally strengthens learning capabilities and that any progress achieved creates a strong 

competitive advantage. 

1) Stage 1: The first phase is based on a comprehensive literature analysis aimed at clarifying theoretical 

perspectives related to investments in organizational knowledge systems (OKS).  

This phase aims to understand how investments in financial, technological, and human capital influence 

the development of knowledge-based capabilities in industrial firms. This review draws on material 

from various academic journals, industry reports, and company literature addressing issues of 

innovation, learning culture, and knowledge integration. Particular attention is paid to theories that can 

explain the relationship between the distribution of capital investments and knowledge system 

performance, particularly in areas such as research and development, digital transformation, and 

employee capability development. By combining and comparing the findings of previous phases, this 

phase of the project aims to build an analytical basis that clarifies the strategic value of investment 

decisions in sustainable knowledge growth and organizational adaptability. The findings of this 

theoretical study provide the basis for the subsequent phase of data acquisition and practical testing. 

After completion and review of this process, a visual, flexible, and systematically descriptive research 

methodology has emerged that can effectively capture "practical action" in terms of time-based 

behavior. 

2) Stage 2: Secondary Data Collection 

The second phase focused on collecting secondary data through a systematic review of credible sources 

from companies and industries. This process primarily involved companies' annual reports, internal 

presentation notes, or other published materials that demonstrated the company's investment in 

Organizational Knowledge Systems (OCS). This data included funds spent on staff training, 

information technology (IT) infrastructure, and product innovation, reflecting the various resources 

companies use to strengthen their knowledge management capabilities. Key data were gathered from 

research and development (R&D) reports, professional training budgets, and technology enhancement 

projects that explored strategic investments within the company in general. Industry studies and 

institutional reports were also reviewed to identify patterns in how resources are allocated to support the 

intermediate state between innovation and knowledge transfer. This phase aimed to provide a factual 

basis for estimating the relationship between various inputs and the effectiveness of knowledge system 

enhancement across different types of businesses. 

3) Stage 3: Calculation of the Organizational Knowledge Index (OKI) 

Step 3 involves calculating the standard Organizational Knowledge Index (OCI) used by knowledge-

based organizations in the industry to measure efficacy. This index is developed from three main 

dimensions: innovation systems, education and training, and information and communication 

technology (ICT). Each dimension can be measured using a series of indices, such as R&D efforts, 

employee training programs, and digitalization of the work environment. All these indices are 

standardized on a scale of zero to ten. This allows all indicators to be aligned and compared with each 

other! The normalized values are then used to calculate sub-index scores for each dimension, resulting 
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in a total Organizational Knowledge Index (OCI), the normalized value of the base index score. The 

OIC follows the formula below. 

 

𝐼𝑃𝑂
𝑆𝑖𝑟+𝑆𝑝𝑒+𝑆𝑖𝑐𝑡

3
 (1) 

 

Where: 

Sir represents the sub-index for the innovation and research system. 

Spe represents the sub-index for education and training. 

Sict represents the sub-index for information and communication technology (ICT). 

4) Stage 4: Principal Component Analysis (PCA) 

Principal Component Analysis (PCA) is used in the fourth stage to leverage different types of 

investments to influence the strengthening of an organization's knowledge system (OKS). The goal is to 

reduce data overlap and assume that variables have a significant impact on the Organizational 

Knowledge Index (OKI). At this point, statistical software is used to examine the data and identify 

which investment factors can improve the organization's knowledge structure. The input matrix contains 

quantitative indicators such as research and development (R&D) expenditures, employee training 

expenditures, and IT infrastructure investments. Each variable must be standardized to ensure internal 

consistency and accuracy across all data sets. PCA demonstrates that beneath the surface level of 

investment lies a world beyond what is superficially apparent. The results of this analysis clarify how 

the hierarchy of investments across multiple dimensions can support knowledge genesis. 

5) Stage 5: Classification of Industrial Business Entities (IBEs) Based on Investment Influence 

The fifth stage addresses the grouping of industrial business entities (IBEs) based on various investment 

types within the OKS. However, these IBEs are now not simply separated by group or superior quality; 

a methodical analysis is used to classify IBEs with nearly identical investment behavior and outcomes. 

This also applies to the Motorola pattern adaptation conclusions. The types of variables (R&D 

expenditures, personal development costs, digital infrastructure investments, etc.) are used as the basis 

for grouping. This analysis reveals that high-performing companies with strategic allocations differ 

from those with underutilized investment opportunities. By categorizing IBEs in this way, we can 

provide more targeted and targeted advice to each group of industrial companies so they can then adjust 

their investment priorities in a way that strengthens their knowledge systems and competitiveness while 

better adapting to the changing environment. 

6) Stage 6: Positioning of Industrial Business Entities (IBEs) within the Axis System 

The Organizational Knowledge Index (OKI) scores of these companies, along with their levels of 

investment in education, research and development, and information technology, graphically illustrate 

this most concretely. The entities are positioned analogously based on their performance in each 

investment area. The dichotomy between spending and knowledge creation emerges clearly from this 

analysis. This methodology produces a clear empirical record, not only of who invests what funds in 

which activities, but also of how successful these different approaches are. The mapping results show 

precisely where companies allocate resources and the extent to which these investments build their 

organizational knowledge. Strategic efficiency patterns are identified, and it can be assumed that there 

is an implicit relationship between human resource competencies and technology, on the one hand, or 

capital-intensive investment projects such as new product development or the construction of a factory 

using advanced paper clips, on the other. These findings then lead to a series of detailed 

recommendations aimed at helping companies refine their investment strategies and strengthen their 

knowledge systems to increase resilience and competitiveness in the industry. 

 

This comprehensive analysis method has helped our researchers understand how plant and capital 

investments can transform traditional business entities into industrial organizations. The integration of a 

conceptual framework with empirical data allows the research to move beyond descriptive interpretations to 

an evaluative view of strategic investment behavior. Using this approach, the study uncovers how targeted 

resource allocation in technology and human resource management, as well as organizational development, 

contributes to greater flexibility. This method aims to generate findings for informed decision-making and 

sustainable competitiveness. 

 

 

3. RESULTS AND DISCUSSION  
 

3.1. Results 

This study demonstrates how investment impacts the formation of Organizational Knowledge Systems 

(OKS) in industrial enterprises (BUMI) in Indonesia between 2019 and 2024. Innovation, employee training, 

and information technology are key elements in improving organizational performance and knowledge 

management effectiveness. Companies that prioritize R&D have a better capacity to integrate knowledge and 
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operations. These companies' long-term structural models are created and refined through R&D activities, 

and their productivity soars to new levels. Meanwhile, investment in employee training builds a more 

consolidated network of collaboration and increases the speed of information flow within the organization. 

The application of advanced Information and Communication Technology (ICT) improves the speed of 

decision-making and the accuracy of data processing, the resulting synergistic effect can further strengthen 

competitive advantage in a dynamic market. Overall, these findings suggest that investments focused on 

strategic innovation, human resources, and technological infrastructure actually add value to the business, 

enabling industrial enterprises to develop into companies with greater knowledge and flexibility. 

 

3.1.1. The Relationship Between Knowledge, Organizational Knowledge, Intellectual Capital, and 

Intellectual Assets 

The Relationship Between Academic Research, Business Expertise, Intellectual Capital, and 

Knowledge Assets. This research reminds us all how efficacy in knowledge management can be directly 

linked to how organizations capture, manage, transmit, and leverage it into tangible intellectual capital. The 

same is true for expertise management on this basis, knowledge becomes a strategic asset when it transcends 

individual experience and is developed within a structured organizational system that fosters collaborative 

innovation. Knowledge about the organization itself among managers serves as a bridge connecting human 

capabilities and established operational processes: it transforms specific understandings into collective 

power. When managed well, these understandings develop into intellectual capital, including human 

competencies, normative practices within the organization, and technical capabilities. The end result is 

intellectual assets that formally provide competitive advantage. These assets can emerge through increased 

efficiency and innovation, or sudden bursts of adaptation in the market. In general, these aspects of the 

relationship between certain inputs and other inputs (variables) demonstrate that knowledge is not static data, 

but rather a force that generates value. Thus, knowledge can have various impacts, such as expanding reality, 

creating essence, increasing one's own wealth reserves, and opening up new opportunities for social 

development in industrial societies. 

 

3.1.2. The Impact of Investment on the Strengthening of Organizational Knowledge Systems (OKS) 

Investments focused on three strategic domains innovation and research (R&D), employee education 

and training, and information and communication technology (ICT) play a critical role in reinforcing 

organizational knowledge systems across industrial enterprises. Each investment area contributes differently 

to how knowledge is created, transferred, and utilized within the organization, shaping both operational 

efficiency and long-term competitiveness. 

1) Innovation and Research (R&D) 

Firms investing consistently in R&D demonstrate stronger knowledge integration and adaptability. The 

development of new products and processes stimulates internal learning and knowledge retention. This 

continuous cycle of experimentation and refinement allows organizations to translate ideas into 

measurable business outcomes and sustain innovation as a core strategic capability. 

2) Employee Education and Training 

Investments in workforce development enhance employees’ ability to apply new technologies and think 

critically in solving organizational challenges. Although its effects emerge progressively, a well-trained 

workforce strengthens the company’s intellectual capacity and ensures that technological advances are 

effectively absorbed and applied across functions. 

3) Information and Communication Technology (ICT) 

A robust ICT infrastructure facilitates real-time information exchange, supports analytical decision-

making, and improves collaboration among departments. Firms utilizing integrated digital systems are 

more agile in responding to market shifts and internal demands, which enhances their overall 

knowledge agility. 

 

3.1.3. Calculation of the Organizational Knowledge Index (OKI) 

Industrial companies have completed the use of the Organizational Knowledge Index (OCI) to evaluate 

active knowledge systems beyond homeostasis. This index serves as a benchmark for acquiring knowledge to 

determine how effectively it is managed, shared, and utilized to support organizational goals. Data analysis 

shows that companies investing in key areas such as innovation and research, employee training, and new 

computer systems show significant improvements in OIC scores. This improvement is evidence of the 

formation of a more comprehensive knowledge system, where knowledge is not only accumulated but also 

used to improve decision-making, innovation, and business performance. Companies that make balanced 

investments in these three areas demonstrate increased agility in responding to market shifts, greater inter-

divisional collaboration, and new technology packages. The OIC scores are improving, a direct indicator that 

strategic investments are truly strengthening the organization's knowledge management and contributing to 

better competitive capacity in the long term. 
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Table 1. OKI Values for Several IBEs in Indonesia (2019-2024) 

Company Name 2019 2020 2021 2022 2023 2024 

PT Industry A 7.2 7.5 7.8 8.0 8.2 8.5 

PT Manufacturing B 6.8 7.0 7.3 7.5 7.6 7.8 

PT Automotive C 7.5 7.8 8.0 8.2 8.3 8.6 

PT Technology D 7.0 7.2 7.4 7.5 7.7 8.0 

 

Observing the performance of various IPOs reveals a pattern: companies that allocate more investment 

to innovation or information and communications technology (ICT) all score above average. This correlation 

suggests that by focusing on these knowledge domains, their knowledge systems become more effective, thus 

better positioning them to translate knowledge into improved performance. By refining their knowledge 

management processes, companies can benefit from faster decision-making and greater organizational agility 

in a rapidly changing environment. 

 

3.1.4. Principal Component Analysis (PCA) 

Using principal component analysis (PCA), the study identified the most significant factors underlying 

the development of Organizational Knowledge Systems (OCS). Using this technique, it was possible to focus 

more attention on these key common factors and eliminate irrelevant ones. This data analysis allowed us to 

more easily distinguish which factors had a significant impact. The results provide evidence that innovation 

and research, information and communication technology (ICT), and employee training and development are 

three areas that directly impact the content of knowledge management processes. By isolating these key 

areas, the analysis provides clarity on where to invest: which types of investments are most effective in 

strengthening knowledge systems. This approach allows organizations to allocate their resources more 

efficiently by emphasizing areas that yield high returns in terms of capability enhancement. Given that 

companies are affected by a rapidly changing market environment, this makes sense. Prioritizing these three 

areas is likely to provide a strong foundation for improved performance and long-term competitiveness. 

 

Table 2. The Impact of Investment on OKS Development Based on PCA 

Component Impact (%) 

Investment in Innovation and Research 47.2% 

Investment in ICT 32.5% 

Investment in Education and Training 20.3% 

 

The Key Components provide a detailed analysis of the impact of investments in developing 

organizational knowledge systems. According to the findings, investments in innovation and research 

contributed the largest share to the development of OKS, at 47.2%. This was followed by investments in ICT 

at 32.5%, while employee education and training accounted for 20.3% of the total points earned. These 

results underscore the key role that innovation and technology play in enhancing organizational knowledge 

systems and demonstrate the importance of continuous employee development. 

 

3.1.5. Grouping of IBEs Based on Investment Impact 

This analysis divides industrial business entities (IBEs) into three categories based on the authors' 

perspectives on the consequences of their investment decisions on organizational knowledge systems (KE). 

Three distinct categories emerge, each with a distinct strategic approach to strengthening knowledge 

management and improving organizational performance. The first category consists of IBEs that prioritize 

employee education and training. These companies emphasize developing workforce capabilities and skills, 

creating an environment where learning and change are key areas for development. While the results of these 

investments may take time, they are rewarded over time: a well-trained workforce that readily embraces new 

technologies but also creatively participates in generating continuous innovation. This approach fosters an 

agile and knowledgeable workforce, essential to addressing today's rapidly changing market challenges. The 

second category consists of companies that invest heavily in R&D (Research & Development). These 

companies recognize that sustainable growth and competitive advantage stem from innovation. By investing 

resources in R&D, these companies develop new products, processes, and techniques, leading the 

technological field. Such investments foster a company-specific innovation environment that serves as a 

platform for business success, enabling companies to differentiate themselves from others in the market. The 

third category emphasizes the strategic application of information and communications technology (ICT). 

For these companies, a robust ICT infrastructure is crucial for managing and disseminating knowledge across 

the enterprise. When used effectively, IT investments streamline operations, enhance communication, and 

enable faster decision-making. These organizations have robust access to data, enabling them to respond 

more quickly to market demands, fostering better interdepartmental collaboration. ICT can improve not only 

internal efficiency but also their ability to compete in a digital-driven business environment. 
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Table 3: Grouping of IBEs Based on Investment Impact on OKS 

Company Name Group Investment Priority 

PT Industry A Group 2 Innovation and Research 

PT Manufacturing B Group 1 Education and Training 

PT Automotive C Group 2 Innovation and Research 

PT Technology D Group 3 Technology and ICT 

 

Table 3 categorizes industrial business entities (IBEs) based on their investment priorities and their 

impact on organizational knowledge systems (OKS). PT Industri A and PT Otomotif C focus on innovation 

and research, placing them in Group 2. PT Manufaktur B, which specializes in employee training and 

education, is grouped in Group 1, while PT Teknologi D is also included in Group 3 due to its focus on ICT 

and other technologies. The investment priorities of each group reflect a strategic approach to improving both 

organizational knowledge and competitive performance. 

 

3.1.6. Practical Recommendations for the Development of Organizational Knowledge Systems (OKS) 

The analysis provides clear guidance for companies to align their investment strategies with their 

specific needs for strengthening organizational knowledge systems (OKS). Tailored recommendations for 

each investment group aim to enhance the effectiveness of knowledge management and ensure companies are 

well equipped to thrive in an increasingly competitive environment. 

1)  Group 1 (Prioritizing Education and Training) 

Companies in this group should significantly increase their investment in digital training programs and 

e-learning platforms. By enhancing skills related to emerging technologies, these organizations can 

better equip employees to adopt new tools and methodologies. Prioritizing training in areas like data 

analytics, AI, and machine learning can accelerate the adoption of cutting-edge technology across the 

workforce. A proactive approach to workforce development fosters a culture of continuous learning, 

preparing employees to take on new challenges and adapt quickly to market shifts. This long-term 

investment in talent development enhances the organization’s overall agility and innovation potential. 

2)  Group 2 (Prioritizing Innovation and Research) 

For businesses focusing on innovation and research, the priority should be to increase investments in 

R&D to fuel the creation of innovative products and services. Strengthening partnerships with research 

institutions and universities will allow companies to tap into external expertise, driving new ideas and 

technologies. Expanding innovation networks is essential for cross-pollinating ideas and ensuring that 

the company remains at the forefront of technological advancements. Through collaboration, these 

companies can accelerate the development of next-generation solutions, ensuring they stay ahead of 

competitors and capitalize on emerging market trends. 

3)  Group 3 (Prioritizing Technology and ICT) 

Organizations prioritizing technology should invest in robust IT infrastructure, focusing on cloud-based 

systems for improved knowledge sharing and accessibility across the company. Cloud technologies 

allow for more efficient collaboration, enabling employees to access crucial data and information from 

anywhere. The adoption of collaborative software tools will further break down communication 

barriers, fostering a more interconnected and responsive organization. Additionally, leveraging 

advanced technologies such as artificial intelligence and machine learning can automate routine tasks, 

streamlining workflows and freeing up resources for more strategic, high-impact activities. By 

strengthening their technological backbone, these companies can improve decision-making speed and 

maintain a competitive edge in a fast-paced digital landscape. 

 

3.2. Discussion 

The key to improving the knowledge systems of industrial companies in Indonesia is proper investment 

in this area. Improvements in the OKI index scores across companies indicate that investments allocated to 

research, employee training, and IT facilities enhance the effectiveness of knowledge management. This 

approach improves overall company performance. The majority of growth occurred in businesses that 

prioritize R&D and IT implementation. This pattern suggests that an organization's ability to innovate and 

utilize modern technology is a key factor in institutionalizing knowledge structures that can adapt to 

changing business environments. This finding is supported by Straková et al. (2020), who noted that 

European industrial companies achieve business sustainability by building a value chain concept that 

emphasizes efficiency, innovation, and cross-departmental collaboration. While investing in R&D, 

companies benefit not only through product and process improvements but also by building a new knowledge 

base that provides a competitive advantage. As these companies accumulate R&D progress, they also 

develop the capacity for next-stage innovation. Therefore, the knowledge accumulated from R&D operations 

accelerates further innovation and expands the organization's ability to generate economic value. Strategic 

investment in knowledge management is key to being operationally efficient and adaptively competitive in a 

rapidly changing market. For industries with future prospects, long-term success and a strong position within 

them can only be ensured through an emphasis on innovation and technological adaptation. 
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Information technology also plays a crucial role in strengthening knowledge systems. With digital 

infrastructure, a company's operational methods can be more closely aligned with data. This streamlines the 

flow of information within the company and serves as a platform for information exchange and 

communication between departments. A report by Solihin et al. (2024) demonstrated that technological 

advancements based on the Zachman Standard Model can accelerate data integration and improve strategic 

decisions by palm oil companies. Thus, information technology systems serve not only as operational tools 

but also as conduits of knowledge from individuals to organizations within a company. When information 

flows smoothly and accurately, the innovation process becomes more efficient. This allows people to find 

better ways to support new concepts with relevant data or simply explain what should be done differently 

from their own methods. Human resources are also a key factor in the sustainability of knowledge systems 

for society. Training and education can improve employees' ability to adapt to new technologies and 

streamline work processes. Dewi (2019) emphasized that improving the quality of the workforce is a crucial 

step for any country seeking to be competitive. Employees equipped with digital skills and critical thinking 

skills are a key force behind contemporary industries that build organizational knowledge that is oriented 

towards real needs. Individual growth means development for all. With skills in digital technology and 

critical thinking, employees become crucial generators of organizational knowledge that meet the needs of 

contemporary industry and citizens alike. Investing in employee development not only enhances 

technological skills but also fosters a company-wide operational environment that fosters continuous learning 

and growth, leading to sustainable organizational development and thus ensuring greater long-term 

adaptability. 

Principal Component Analysis (PCA) revealed that innovation and research were most impactful in 

strengthening knowledge systems. Prioritizing performance as the conference theme, their contribution 

reached 47.2%. Information technology followed with 32.5%, followed by employee education and training 

at 20.3%. This distribution suggests that organizations with a balanced investment strategy generally exhibit 

more stable and longer-lasting performance. Ginting et al. (2020) support this conclusion in their study of the 

creative industry, which, overall, provides empirical evidence that social capital and knowledge management 

systems can enhance sustainable competitive advantage. When companies have structured knowledge 

systems as part of their collaboration, employees can easily leverage the ideas and experiences of others to 

generate a stream of new innovations. Companies that prioritize research and innovation have the highest 

OIC scores because they create new plans, increase efficiency, and differentiate their products from others in 

the market. Conversely, businesses that prioritize IT tend to excel. We can see that they overcome most of 

the consequences of faster decision accuracy and better operational strategies. Any company that prioritizes 

employee training and development will fare better in the long run. Because increasing human competency 

has a direct impact on the effectiveness of implementing technology and innovation strategies. 

With the three types of investment technology, innovation, and human resource development 

integration is key to the successful development of an organizational knowledge system. According to Lestari 

(2010), when industry is concentrated through a model, the competitiveness of small and medium-sized 

sectors can increase; collaboration between industry players drives efficiency and makes knowledge transfer 

more effective. The same applies to large organizations, where input from various departments is needed to 

maintain the flow of information. Investments in technology, innovation, and human resource development 

can correct initial imbalances. The result is a dynamic and symbiotic knowledge ecosystem that can 

withstand market uncertainty. An integrated knowledge management system also effectively eliminates 

internal bureaucratic barriers and accelerates decision-making. With these practices, Purwasih et al. (2014) 

found that a carefully planned knowledge management strategy not only strengthens institutional reforms but 

also leads to more efficient work habits in the public sector. This principle also applies to the industrial 

sector. Aligning technology systems with organizational structures ensures smooth and accurate information 

flow. This finding is reinforced by research by Arjang et al. (2025), who found that in the era of the digital 

economy, business information systems play a strategic role in managing talent and driving service 

innovation. Active integration of technology systems with investment strategies enables companies to adapt 

to changing market needs and maintain their competitive position in the industrial sector. In this fast-paced 

digital era of the Internet Olympics, if a company does not have a real-time, connected data source. 

This research has shown that investments focused on innovation, technology, and human resources 

substantially strengthen an organization's knowledge system. This is, of course, a result of the interaction 

between these three factors: a learning work culture cannot be established without the cooperation of 

everyone involved. By integrating these investments into the business strategy, a company's competitiveness 

can be maintained stably over the long term. According to Straková et al. (2020), building a knowledge-

centric strategy (both in level and depth) is fundamental to maintaining and developing advanced industries 

with a focus on innovation and efficiency. 

 

 

 

 

 



Volume 5 (2), July-December 2025, 421-430, DOI: https://doi.org/10.35870/ijmsit.v5i2.5917 

 

 

 

 
429 

4. CONCLUSION 
 

This research shows that different investment strategies have significantly different impact strengths. 

Companies with different target market share align their development investments toward research and 

development, employee training, job skills development, and data processing (automation). R&D projects 

and live demonstrations can thus significantly enhance a company's ability to manage new skills 

opportunities, a practice that is now evident in the projects that form the basis of this essay. These three 

aspects complement each other to create a knowledge structure that is able to adapt to market and 

technological changes. Companies that place a particular emphasis on research and development (ROI) 

perform at the highest levels. This is because creating new knowledge is a significant investment in 

strengthening a company's competitive advantage. Information technology, on the other hand, plays a crucial 

role in the rapid dissemination and use of information. Employee training also helps people put what they 

have learned into practice. Only when companies employ a balanced combination of investments in R&D, 

technology, and staff skills development can they achieve stable growth. Specifically, companies with 

focused development investments are able to improve operational efficiency, simplify decision-making 

processes, and, more importantly, become more adaptable to fluctuations in user demand. Knowledge 

Management is more than just a white-collar administrative task; it's a strategic component that plays a 

crucial role in an organization's long-term viability. By adopting a rational investment strategy to strengthen 

knowledge systems, companies can stay ahead of international competition and address the challenges posed 

by the global economy in market regulation. 
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