
Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 47 No. 01 (2026) 

__________________________________________________________________________________ 

376 

Linguistic and Discursive classification of 

Knowledge Assets 

Dr. Madhumita Banerjee, Mr. Arindam Haldar, Ipshita Banerjee 

Panel, Board of Studies member, Visiting Faculty (Symbiosis Management and MIT Management Pune), 

Corporate Trainer 

M.A  in Economics, Author of more than 100 books of various genres 

MBA in Communication Management, Transformation Change Management 

Abstract :- This abstract provides a comprehensive overview of the classification and management of knowledge 

assets, highlighting their importance, challenges, and strategic implications. 

The importance, difficulties, and strategic ramifications of knowledge asset classification and management are all 

highlighted in this abstract, which offers a thorough review of the subject. In the knowledge economy, knowledge 

assets—also known as intellectual capital—are essential for gaining a competitive edge and achieving 

organizational success. To manage these assets—which include both tangible and intangible components—

systematic classification is necessary. The several types of knowledge assets are outlined in this abstract along 

with their attributes, importance, and management approaches. 
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1. Introduction 

Knowledge assets (KAs) are critical to organizational success and competitive advantage in today's knowledge-

based economy. Intangible and tangible resources are combined to form knowledge assets, which are essential for 

strategic planning, innovation, and decision-making. The categorization of knowledge assets is explored in this 

abstract, along with its types, traits, and organizational consequences. Three primary categories can be used to 

classify knowledge assets: relational, structural, and human capital. The skills, expertise, and abilities that 

individuals inside a business possess are referred to as human capital. 

Employees' tacit knowledge is included, which is crucial for creativity and problem-solving but frequently 

challenging to formalize. The databases, procedures, and intellectual property that enable an organization to run 

efficiently are all considered to be part of its structural capital. This category include private technologies, 

trademarks, patents, and established processes that promote the use and distribution of information. A company's 

relationships with suppliers, partners, consumers, and other external entities provide value, and this is known as 

relational capital. In order to place a business in the market and grow it, it includes strategic alliances, brand 

reputation, and customer loyalty. 

Comprehending the attributes of these knowledge assets is imperative for their efficient administration. Human 

capital is dynamic by nature; it varies as a result of workforce composition shifts and employee professional 

growth. Although structural capital is rather stable, it still needs to be updated and maintained on a regular basis 

to be useful. Despite being frequently seen as ethereal, relationship capital may be measured using indicators like 

market share, partnership results, and customer satisfaction levels. 

The way knowledge assets are categorized affects organizational operations and strategy in significant ways. 

Investing in training and development programs is essential for human capital since it improves employee 
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capacities and promotes a continuous learning culture. In order to reduce the possibility of losing important tacit 

knowledge when people depart, organizations must also put knowledge retention methods into place. In the 

domain of structural capital, innovation and operational efficiency depend on updated databases, intellectual 

property protection, and streamlined procedures. Building solid, trustworthy relationships with outside parties is 

essential to developing relational capital, which calls for a strategic focus on brand development, customer 

relationship management, and cooperative endeavors. 

Furthermore, the interactions among these different kinds of knowledge assets have a big impact on how well an 

organization performs. A strong human capital base, for example, can stimulate innovation, which raises structural 

capital by creating new tools and procedures. Strong relational capital also supports structural and human capital 

by encouraging cooperative inventions. 

Both explicit and tacit knowledge are additional categories for knowledge assets. Hints, instincts, and other forms 

of implicit knowledge are examples of personal, situation-specific, and difficult to define knowledge. Unlike tacit 

knowledge, which is conveyed through manuals, documentation, and processes, explicit knowledge is 

systematized, codified, and easily shared. Encouraging collaboration and knowledge sharing is a key component 

of managing tacit knowledge. Effective documentation, archiving, and retrieval systems are the main goals of 

explicit knowledge management. 

Technology is essential to managing knowledge assets. The gathering, storing, and sharing of knowledge are made 

easier by collaborative tools, intranets, and knowledge management systems (KMS). Better decision-making is 

facilitated by advanced technologies like artificial intelligence and big data analytics, which improve the capacity 

to process and evaluate massive amounts of data. Businesses spend money on these technologies in order to 

develop a strong knowledge base that encourages creativity and productivity. 

The inherent intangibility of knowledge assets makes their valuation extremely difficult. Intellectual capital is 

often undervalued when measured using traditional accounting techniques. Measurements and reports on these 

assets are generated using creative methods such as knowledge audits, intellectual capital statements, and balanced 

scorecards. Decisions about investments, performance reviews, and strategic planning all depend on accurate 

value. 

There are a number of difficulties involved with managing knowledge assets. These include knowledge hoarding, 

cultural divides, technology constraints, and the ever-changing nature of knowledge. It will take a comprehensive 

strategy that combines technology, culture, and strategy to overcome these obstacles. Establishing a continuous 

learning culture, investing in cutting-edge technologies, and matching organizational objectives with knowledge 

management tactics are all imperatives for organizations. 

Strategic consequences of good knowledge asset management are significant. It gives a long-lasting competitive 

edge, fosters innovation, and increases operational effectiveness. Successful knowledge asset management puts 

an organization in a better position to adapt to changing market conditions, seize new opportunities, and succeed 

over the long run. Fostering a creative culture, utilizing technology to improve knowledge processes, and matching 

knowledge initiatives with business objectives are all components of strategic knowledge management. 

Analysing case studies of successful businesses provide insightful information on the best methods for managing 

knowledge assets. Businesses that have exhibited excellent methods in utilizing their knowledge assets include 

Google, IBM, and Toyota. Strong knowledge management systems, ongoing learning, and a close connection 

between knowledge management and business strategy are all prioritized by these firms. Investing in the training 

of staff members, encouraging a culture of cooperation, and managing knowledge with cutting-edge technologies 

are examples of best practices. 

Emerging themes like digital transformation, machine learning, and artificial intelligence will impact knowledge 

asset management in the future. It is anticipated that these technologies will completely change how knowledge 

is obtained, processed, and used. The future landscape of knowledge management is also being shaped by the 

growing significance of data analytics, the emergence of the gig economy, and the move towards remote 
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employment. To preserve their competitive advantage and take advantage of new opportunities, organizations 

need to stay up to date on current trends. 

Understanding and managing these vital resources is made easier by the segmentation of knowledge assets into 

three categories: relational, structural, and human capital. Organizations may more effectively use their collective 

knowledge to create long-term success and a persistent competitive advantage by understanding the distinctive 

qualities and strategic significance of each sort of knowledge asset. Maximizing organizational value through the 

development of synergy between knowledge assets is just as important as acknowledging their individual 

contributions. One of the primary factors influencing organizational performance and agility in the information 

economy will be the capacity to identify, organize, and maximize knowledge assets. 

One cannot overestimate the significance of knowledge as a vital organizational asset in the contemporary 

knowledge-based economy. The ability to efficiently manage and use knowledge assets becomes critical as 

economies transition from old industrial models to ones in which knowledge, information, and skill are the 

primary drivers of economic value. The term knowledge assets (KAs) describes the intangible resources that 

comprise an organization's or company's combined knowledge, abilities, inventions, and connections. Gaining a 

competitive edge, increasing efficiency, and promoting innovation are all made possible by these resources. 

The Concept of Knowledge Assets 

Since knowledge assets are essentially intangible, they are frequently ingrained in people's memories as well as 

organizational procedures, connections, and routines. Knowledge assets have the ability to increase in value 

through efficient administration and use, unlike physical assets that eventually lose value. The field of knowledge 

management (KM), which is more broadly concerned with the methodical handling of knowledge to generate 

value and accomplish organizational goals, is where the idea of knowledge assets originated. 

Importance of Classifying Knowledge Assets 

Classifying knowledge assets is essential for several reasons: 

a) Strategic Management: When firms properly classify their knowledge assets, they are able to determine 

which ones are most valuable and may spend resources accordingly.  

b) Knowledge Transfer and Retention: Organizations can institute efficient methods for preserving 

important knowledge and promoting its transfer throughout the company by recognizing the different 

kinds of knowledge assets.  

c) Improvement and invention: Various knowledge asset kinds make specific contributions to processes of 

continuous improvement and invention. Sorting these resources into several categories facilitates 

effective use of them.  

d) Risk management: Determining knowledge assets aids in evaluating the dangers of knowledge loss and 

putting precautions in place to lessen those dangers.  

e) Performance Measurement: Classification offers a framework for assessing how well knowledge assets 

perform and how they affect organizational results.  

Categories of Knowledge Assets 

Knowledge assets can be broadly categorized into three main types: human capital, structural capital, and 

relational capital. 

a) Human Capital 

The information, abilities, competences, and experiences that people have inside a company are referred to as 

human capital. This encompasses both explicit knowledge—which is simple to express and record—and tacit 

knowledge, which is unique to an individual, context-specific, and frequently challenging to define. Human capital 

is dynamic and changes as a result of staff advancement and shifts in the makeup of the workforce.  
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Key components of Human capital include: 

• Expertise and Skills: The technical and interpersonal abilities that workers provide to their positions.  

• Experience: The hands-on learning acquired over years of employment in particular disciplines.  

• Innovative Capacity: The capacity of individuals to come up with original concepts and solutions.  

• Leadership and Choices-Making: The abilities involved in leading groups and reaching strategic decisions.  

 

b) Structural Capital 

The databases, workflows, intellectual property, and supporting infrastructure that make an organization run 

smoothly are referred to as structural capital. In contrast to human capital, structural capital is owned by the 

company and stays with it even after people depart.  

This category includes: 

• Organizational Processes and Procedures: The written protocols and practices that standardize business 

processes.  

• Databases and Information Systems: The technology foundation that handles and retains organizational 

knowledge.  

• Intellectual property includes things like exclusive technologies, trademarks, patents, and copyrights that give 

an advantage over competitors.  

• Organizational culture: The common beliefs, customs, and behaviors that influence how people behave and 

interact inside an organization.  

 

c) Relational Capital 

The value that an organization derives from its relationships with other parties, including partners, suppliers, 

consumers, and stakeholders, is known as relational capital. These connections are essential for long-term 

performance, market positioning, and business development.  

Components of relational capital include: 

• Customer Relationships: The devotion, contentment, and participation of clients.  

• Supplier and Partner Networks: The cooperative associations that improve value generation with suppliers 

and partners.  

• Brand and Reputation: How the public views the company and how it affects consumer loyalty and trust.  

• The relationships and expectations with different stakeholders, such as investors, regulators, and the 

community, are referred to as stakeholder relationships.  

Implications for Organizations 

Understanding and classifying knowledge assets have profound implications for organizational strategy and 

operations. 

a) Management of Human Capital Companies need to spend money on training and development initiatives to 

improve worker skills and provide an ongoing learning environment. In order to reduce the possibility of 

losing important tacit information when employees depart, knowledge retention measures are also essential. 

b) Enhancement of Structural Capital: Innovation and operational efficiency depend on maintaining current 

databases, safeguarding intellectual property, and optimizing workflows. A structural capital component's 

continued relevance and efficacy is ensured by routine audits and modifications.  

c) Development of Relational Capital: Establishing solid, dependable connections with outside organizations is 

essential for company growth and market positioning. Building brands, collaborating on projects, and 

strategically focusing on customer relationship management all improve relational capital.  

d) Interplay of Knowledge Assets: Organizational performance is greatly influenced by the interaction of 

human, structural, and relational capital. For instance, innovation is fueled by strong human capital, which 
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improves structural capital by introducing novel technologies and procedures. Collaborative innovations that 

support structural and human capital are the result of strong relationship capital. 

Challenges in Managing Knowledge Assets 

Despite the benefits, managing knowledge assets presents several challenges: 

a) Measurement Challenges: Knowledge assets are intangible, which makes it difficult to precisely gauge their 

influence and worth.  

b) Knowledge silos: Ineffective knowledge exchange and utilization among departments can be caused by 

fragmented knowledge.  

c) Retention of Tacit information: Since tacit information is customary and situation-specific, it can be 

challenging to record and explain.  

d) Culture Barriers: Cultural shifts within an organization may be difficult to achieve in order to implement 

efficient knowledge management.  

e) Technology Integration: It might be difficult and resource-intensive to guarantee the smooth integration of 

databases and information systems. 

An extensive framework for comprehending and managing these vital resources is offered by the division of 

knowledge assets into three categories: relational, structural, and human capital. Organizations can more 

effectively utilize their collective knowledge to achieve long-term success and a sustained competitive advantage 

by understanding the distinctive qualities and strategic significance of each form of knowledge asset. To optimize 

organizational value, knowledge assets must be managed effectively by developing synergy between them in 

addition to acknowledging their individual contributions. The ability to categorize, manage, and optimize 

knowledge assets will continue to be a crucial factor in determining organizational excellence and flexibility as 

the knowledge economy develops. 

To summarize, successfully managing knowledge assets is essential for advancing innovation, navigating the 

challenges of the contemporary economy, and accomplishing strategic goals. Companies that grasp these 

components will be in a strong position to prosper in a world that is becoming more and more knowledge-driven. 

2. Literature review 

The strategic management of intellectual resources in businesses is based on the classification of knowledge 

assets, which is an important topic of research in the field of knowledge management. This overview of the 

literature explores the different viewpoints, methods, and frameworks that academics and professionals have put 

forth to categorize knowledge assets. It looks at the three main categories of knowledge assets: relational, 

structural, and human capital, as well as the theories and techniques used in their analysis and management.  

This review also looks at how knowledge asset classification affects competitive advantage, innovation, and 

organizational success. 

a) Introduction to Knowledge Assets 

The intangible resources that businesses use to produce value are called knowledge assets, or intellectual capital. 

These resources are essential to the knowledge-based economy, in which the creation, sharing, and use of 

knowledge are critical to prosperity. The groundwork for comprehending the strategic significance of knowledge 

assets was established by early research by academics like Nonaka and Takeuchi (1995) and Sveiby (1997). The 

dynamic aspect of knowledge generation was emphasized by Nonaka and Takeuchi's work on the SECI model 

(Socialization, Externalization, Combination, Internalization), while Sveiby established the idea of intangible 

assets in organizational contexts. 

b) Human Capital 

The foundation of knowledge assets is human capital, which stands for the workforce's aptitude for knowledge 

and skills. Individual skill, experience, and inventiveness go into this group. Maintaining top talent, encouraging 

a culture of knowledge sharing, and implementing ongoing learning and development programs are all essential 
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components of effective human resource management. To increase this asset and make sure that workers' skills 

are up to date and innovative, organizations spend in professional development and training. 

Among all knowledge assets, human capital has arguably been researched the most. It includes all of an 

employee's knowledge, abilities, and inventiveness. The importance of investing in employee education and 

training from an economic standpoint was highlighted in Becker's (1964) ground-breaking work on human capital 

theory. The explicit and tacit elements of knowledge were added to this perspective by later studies conducted by 

Bontis (1999) and Edvinsson and Malone (1997). According to Polanyi (1966), implicit knowledge is context-

specific and personal, frequently hard to express, but essential for creativity and problem-solving. Contrarily, 

explicit knowledge is simple to communicate and codify. 

c) Structural Capital 

Human capital is supported by structural capital. Databases, information systems, procedures, trademarks, patents, 

and organizational culture are all included. This category is essential because it guarantees that information is 

gathered, preserved, and shared in an organized manner. In order to effectively manage structural capital, one 

must use technology to create reliable information systems, safeguard intellectual property via trademarks and 

patents, and foster a flexible and creative organizational culture. 

The processes, intellectual property, and supporting infrastructure that allow an organization to run efficiently are 

referred to as structural capital. Databases, organizational procedures, trademarks, patents, and exclusive 

technology are some of its constituent parts. Early proponents of the structural capital concept, who emphasized 

its importance in maintaining competitive advantage, including Stewart (1997) and Edvinsson and Malone (1997). 

The significance of structural capital in connecting strategic objectives with operational operations was also 

emphasized by Kaplan and Norton (1992) in their Balanced Scorecard framework. 

i. Organizational Processes and Databases 

The robustness of information systems and the effectiveness of organizational processes are generally correlated 

with each other. The importance of process management in the production and sharing of knowledge was 

highlighted by Davenport and Prusak (1998). They maintained that well-thought-out procedures promote 

innovation, improve decision-making, and ease the exchange of knowledge.  

ii. Intellectual Property 

Trade secrets, patents, trademarks, copyrights, and other forms of intellectual property (IP) are all essential parts 

of physical capital. IP is crucial for both commercializing and safeguarding discoveries, as demonstrated by 

studies conducted by Hall (1992) and Lev (2001). In order to protect their competitive advantages, these works 

made clear that firms must create strong IP management plans. 

d) Relational Capital 

The value created via connections with outside stakeholders is the main emphasis of relational capital. This covers 

supplier networks, partnerships, brand equity, and customer loyalty. Good relationship capital gives you a 

competitive edge and improves your market presence. By establishing strategic alliances, providing exceptional 

customer service, and cultivating enduring bonds with partners and suppliers, organizations manage relational 

capital. 

Relational capital is the value that a corporation derives from its relationships with other parties, such as partners, 

suppliers, consumers, and other stakeholders. Social capital and relational capital are closely related concepts that 

were studied by Nahapiet and Ghoshal (1998) and Tsai and Ghoshal (1998). They contended that social networks 

and interpersonal connections promote creativity and knowledge exchang 

i. Customer Relationships 

Relational capital includes customer relationships as a crucial component. Long-term success depends heavily on 

customer involvement, loyalty, and happiness. Customers-centric methods are critical to developing strong 
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relational capital, as noted by Reichheld (1996) and Heskett et al. (1994). High customer satisfaction levels result 

in recurring business and positive word-of-mouth, which improve organizational effectiveness, according to their 

research. 

ii. Supplier and Partner Networks 

Another important source of relational capital is supplier and partner networks. Strategic alliances and joint 

ventures play a crucial role in promoting innovation and gaining a competitive edge, as noted by Dyer, Singh 

(1998) and Gulati (1998). Relationships of this kind facilitate reciprocal growth and success by giving firms access 

to complementary resources and competencies. 

e) Models and Frameworks for Knowledge Asset Classification 

To organize and handle knowledge assets, a number of models and frameworks have been put forth. These consist 

of different integrated models, the Knowledge-Based View (KBV) of the company, and Intellectual Capital (IC) 

frameworks. 

i. Intellectual Capital Frameworks 

Knowledge assets are divided into three categories by scholars such as Edvinsson and Malone (1997) and Stewart 

(1997) using their Intellectual Capital frameworks. These categories include human, structural, and relational 

capital. These frameworks give enterprises a thorough understanding of the intangible resources they must 

manage. They place a strong emphasis on the relationships between various kinds of knowledge assets and how 

these relationships affect organizational performance as a whole. 

ii. Knowledge-Based View (KBV) of the Firm 

According to Grant (1996) and Spender (1996), the Knowledge-Based View (KBV) of the firm, knowledge is the 

firm's most strategically valuable resource. Knowledge creation, transmission, and application capabilities are the 

main sources of competitive advantage for a company, according to KBV. This viewpoint emphasizes the 

significance of efficiently managing various knowledge resource kinds, which is in line with the categorization of 

knowledge assets. 

iii. Integrated Models 

Performance measurement and other aspects of knowledge asset classification are combined in integrated models 

like Edvinsson and Malone's (1997) Skandia Navigator and Kaplan and Norton's (1992) Balanced Scorecard. 

These models offer a comprehensive method of managing knowledge assets by directly connecting them to 

strategic objectives and results. 

f) Implications for Organizational Performance 

The way knowledge assets are categorized affects organizational performance in a big way. Innovation, 

effectiveness, and competitiveness can all be increased with proper asset management. 

i. Innovation 

One important result of knowledge asset management done well is innovation. Research conducted by 

Chesbrough (2003) and Nonaka and Takeuchi (1995) demonstrated the importance of knowledge assets in 

promoting a continuous innovation culture. Organizations can create new goods, services, and procedures that 

promote expansion and success by utilizing their human, structural, and relational capital.  

ii. Efficiency and Effectiveness 

The management of structural capital has a direct bearing on operational performance and efficiency. Simplified 

procedures and strong information systems boost organizational efficiency, cutting costs and raising service 

quality, as shown by Davenport and Prusak (1998) and Hammer and Champy (1993). 

iii. Competitive Advantage 
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One of the main objectives of knowledge asset management is to maintain a competitive edge. Barney (1991) and 

Wernerfelt (1984) developed the Resource-Based View (RBV) of the firm, which holds that distinctive and 

valuable resources—including intellectual assets—are the cornerstone of competitive advantage. Organizations 

can set themselves apart in the market by properly classifying and managing these assets. 

g) Challenges in Managing Knowledge Assets 

Despite the advantages, there are a number of difficulties in managing knowledge assets.  

Managing knowledge assets has its share of difficulties. These include the dynamic nature of knowledge, cultural 

hurdles, technological limits, and knowledge hoarding. A comprehensive strategy that incorporates technology, 

culture, and strategy is needed to overcome these obstacles. Companies need to invest in cutting-edge technology, 

promote a culture of continuous learning, and match their knowledge management plans with their objectives.  

Despite the advantages, there are a number of difficulties in managing knowledge assets.  

Managing knowledge assets has its share of difficulties. These include the dynamic nature of knowledge, cultural 

hurdles, technological limits, and knowledge hoarding. A comprehensive strategy that incorporates technology, 

culture, and strategy is needed to overcome these obstacles. Companies need to invest in cutting-edge technology, 

promote a culture of continuous learning, and match their knowledge management plans with their objectives.  

i. Measurement Difficulties 

Accurately assessing the value and impact of knowledge assets is difficult due to their intangible nature. Although 

there is still a lack of agreement on conventional measures, Sveiby (1997) and Bontis (1999) examined a number 

of methods for assessing intellectual capital.  

ii. Knowledge Silos 

Effective knowledge sharing and usage can be hampered by knowledge silos, which are areas of knowledge that 

are dispersed throughout departments or units. The importance of strategies for facilitating knowledge flow across 

organizational boundaries was highlighted by Crossan, Lane, and White (1999). 

iii. Retention of Tacit Knowledge 

Because tacit knowledge is contextually and personally specific, it can be challenging to record and transmit. The 

difficulties in expressing and codifying tacit knowledge were emphasized by Polanyi (1966) and Nonaka and 

Takeuchi (1995). 

iv. Cultural Barriers 

Initiatives to manage knowledge can be helped or hindered by organizational culture. Knowledge exchange and 

retention are influenced by cultural influences, as studied by De Long and Fahey (2000) and Schein (1992). 

v. Technology Integration 

It can be challenging and resource-intensive to integrate databases and information systems to support knowledge 

management. Knowledge management's technology problems and solutions were covered by Davenport and 

Prusak (1998) and Alavi and Leidner (2001). 

 

h) Future Directions in Knowledge Asset Classification 

The field of knowledge asset classification is continuously evolving. Emerging trends and future directions 

include: 

i. Digital Transformation 

Knowledge management is changing as a result of digital transformation. New methods of gathering, analyzing, 

and using knowledge assets are made possible by big data, AI, and machine learning. The effect of these 
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technologies on knowledge management techniques was covered by Davenport and Ronanki (2018) and McAfee 

and Brynjolfsson (2012). 

ii. Interdisciplinary Approaches 

Increasingly popular are interdisciplinary methods that incorporate knowledge from the cognitive sciences, 

information systems, and management. A broader grasp of knowledge assets and their administration is provided 

by these methods. Research that is multidisciplinary is crucial for area advancement, as noted by Von Krogh, 

Nonaka, and Rechsteiner (2012). 

iii. Sustainability and Knowledge Assets 

An area of growing focus is the contribution of knowledge assets to sustainability. Businesses are realizing more 

and more how critical it is to use their intellectual capital to advance sustainable practices. Elkington (1997) and 

Hart and Dowell (2011) emphasized the strategic importance of incorporating sustainability into knowledge 

management. 

Knowledge assets are categorized into three categories: relational, structural, and human capital. This 

classification offers a strong foundation for comprehending and managing these vital resources. The fundamental 

theories, models, and frameworks that support the classification of knowledge assets have been examined in this 

literature review, with an emphasis on the consequences for competitive advantage, innovation, and organizational 

performance. 

In the information-based economy, efficient knowledge asset management is still a critical factor in determining 

an organization's performance, despite its difficulties. Future developments in knowledge asset management will 

be shaped by new themes like digital transformation, interdisciplinary methods, and sustainability. Businesses 

that have the ability to efficiently categorize, oversee, and use their knowledge assets will be in a strong position 

to prosper in a business climate that is becoming more intricate and dynamic. 

3. Statistical data 

The Classification of Knowledge Assets 

The understanding of the management and classification of knowledge assets in companies is largely dependent 

on statistical data. Scholars and professionals can evaluate the worth, dispersion, and influence of knowledge 

assets using a range of quantitative techniques.  

The measurements, approaches, and conclusions from empirical research are examined in this section, which 

offers a summary of the statistical data pertaining to relational, structural, and human capital.  

a) Human Capital  

Employee abilities, knowledge, and proficiency are all included in human capital. Quantitative and qualitative 

data are used in human capital measurement.  

i. Employee Skills and Expertise 

Surveys and Assessments:  

Employers frequently utilize questionnaires and evaluations to determine the knowledge and abilities of their staff. 

In 2020, for instance, 87% of firms conducted routine employee skills assessments, according to a research by the 

Society for Human Resource Management (SHRM).  

Training and Development:  

Information about training hours and development costs gives us an understanding of the investment made in 

human capital. As per the 2021 Training Industry Report, U.S. corporations allocated $1,071 on average per 

employee towards training and development, with each employee receiving an average of 34.7 hours of training 

annually. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 47 No. 01 (2026) 

__________________________________________________________________________________ 

385 

ii. Employee Attrition and Retention  

Turnover Rates: A high turnover rate may be a sign of a decline in human resources. The necessity of retention 

techniques is shown by the U.S. Bureau of Labor Statistics' report of 57.3% annual turnover rate across all 

industries in 2021.  

Retention programs: Longitudinal studies are a useful tool for evaluating the efficacy of retention programs. 

Businesses with excellent learning cultures have retention rates that were 30–50% higher, according to a 2020 

LinkedIn research.  

b) Structural Capital 

Information systems, intellectual property, and organizational procedures are all part of structural capital. This 

field of statistics focuses on innovation, efficiency, and intellectual property management. 

i. Process Efficiency 

Process Metrics: Cycle time, error rates, and throughput are a few examples of key performance indicators (KPIs) 

that are used to gauge overall process efficiency. Lean management approaches, for instance, have been shown to 

increase operational efficiency by 25–30% in firms, according to a 2018 McKinsey & Company research.  

Information technology (IT): Two important measures are the adoption and utilization rates. The increased 

significance of IT systems in enhancing structural capital is reflected in the $1.3 trillion global spending on digital 

transformation technologies projected by the International Data Corporation (IDC) in 2020.  

ii. Intellectual Property 

Patent Data: A measure of innovation is the quantity of patent applications and approvals. According to the World 

Intellectual Property Organization (WIPO), China, the United States, and Japan led the world in the quantity of 

patent applications filed in 2021, totalling 3.22 million. 

R&D Expenditure: Spending on research and development (R&D) is a crucial indicator of structural capital 

expenditure. According to data from the Organization for Economic Co-operation and Development (OECD), 

global R&D spending hit $2.4 trillion in 2019, with the technology and pharmaceutical industries seeing the 

largest investments. 

c) Relational Capital 

Relational capital refers to the value that is obtained through connections with partners, suppliers, customers, and 

other stakeholders. Customer happiness, loyalty, and network strength are frequently the focus of metrics in this 

field.  

i. Customer Relationships 

Customer satisfaction scores: Net Promoter Score (NPS) and Customer Satisfaction (CSAT) surveys are two 

frequently utilized tools. The overall U.S. customer satisfaction score was 73.7 out of 100 in 2020, according to 

the American Customer Satisfaction Index (ACSI), highlighting areas that needed improvement across all 

industries.  

Customer Retention Rates: Strong relational capital is indicated by high retention rates. Depending on the 

business, a 5% improvement in customer retention might result in a 25–95% increase in profitability, according 

to a Bain & Company study.  

ii. Supplier and Partner Networks 

Supplier Performance:  

Metrics such as on-time delivery, quality, and cost performance are used to assess supplier relationships. The 

Institute for Supply Management (ISM) reported an average Supplier Performance Index (SPI) score of 85 out of 

100 in its 2021 survey. 
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Strategic Alliances:  

Relational capital can be inferred from the quantity and success rate of strategic collaborations. According to a 

PwC research from 2019, 63% of executives said that strategic alliances were necessary for growth, with 

technological collaborations being the most common. 

d) Integrated Models and Frameworks 

A comprehensive picture of knowledge assets can be obtained by combining data from relational, structural, and 

human capital. Organizational performance is evaluated using a variety of measures in integrated models such as 

the Intellectual Capital frameworks and the Balanced Scorecard. 

i. Balanced Scorecard 

Performance measurements: Financial and non-financial measurements are integrated from four viewpoints 

(financial, customer, internal processes, and learning and growth) in the Balanced Scorecard. Organizations 

utilizing the Balanced Scorecard improved performance in critical areas by an average of 15-20%, according to 

Kaplan and Norton (1996).  

Adoption Rates: A 2020 Gartner poll found that 66% of large businesses globally employed the Balanced 

Scorecard or a related framework for strategic planning.  

ii. Intellectual Capital Frameworks 

IC Metrics: Human, structural, and relational capital are the three categories into which intellectual capital 

frameworks divide metrics. Metrics like employee competency scores, process efficiency ratios, and customer 

satisfaction indices are incorporated into a popular model created by Bontis (1998). 

Impact Studies: Research has demonstrated that effective management of intellectual capital has a positive effect 

on performance. For instance, Wang et al. (2018)'s meta-analysis discovered a favourable correlation between 

innovation outcomes and financial performance and the efficient management of intellectual capital.  

e) Case Studies and Industry Examples 

Practical insights into the use of statistical data in knowledge asset management can be gained by looking at case 

studies and examples relevant to a particular business. 

Analyzing case studies of successful businesses provide insightful information on the best methods for managing 

knowledge assets. Businesses that have exhibited excellent methods in utilizing their knowledge assets include 

Google, IBM, and Toyota. Strong knowledge management systems, ongoing learning, and a close connection 

between knowledge management and business strategy are all prioritized by these firms. Investing in the training 

of staff members, encouraging a culture of cooperation, and managing knowledge with cutting-edge technologies 

are examples of best practices. 

i. Technology Sector 

Google: Google’s investment in human capital through continuous learning and development programs is well-

documented. The company reported that its employees spend an average of 20 hours per quarter on learning 

activities, contributing to high innovation rates. 

IBM: IBM’s focus on structural capital is evident in its extensive patent portfolio. The company has been the top 

U.S. patent recipient for 28 consecutive years, with over 9,130 patents granted in 2020 alone. 

ii. Manufacturing Sector 

Toyota: Toyota emphasizes the value of process efficiency in its lean management methods. According to a 2004 

study by Liker, Toyota's adoption of the Toyota Production System (TPS) resulted in a 60% drop in inventory 

costs and a 50% reduction in manufacturing cycle time. 
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Siemens:The significance of relational capital is exemplified by Siemens' strategic relationships and partnerships 

within the Industry 4.0 ecosystem. According to Siemens, in 2020 there were 15% more new business 

opportunities as a result of its digital alliances. 

f) Challenges and Limitations in Statistical Data 

There are difficulties and restrictions to take into account, even though statistical data offers insightful 

information. The conclusions reached from statistical studies may be impacted by these problems, which may 

have a major effect on the data's applicability, correctness, and dependability. 

i. Data Collection and Accuracy 

Data quality: A major difficulty is guaranteeing the dependability and correctness of data. Inadequate data quality 

costs American companies $15 million a year on average, according to a Redman (2018) study. Maintaining high 

data quality is one of the main obstacles. Errors in the data gathering process, such as imprecise measurements, 

incorrect data input, or biased sample techniques, can result in poor quality data. Aside from making results 

skewed and conclusions inaccurate, missing or incomplete data exacerbates the issue. Thorough validation and 

cleaning procedures—which might be resource-intensive—are necessary to ensure data quality. 

Measurement Difficulties: Accurately assessing intangible assets is still a challenging undertaking. Sveiby (1997) 

drew attention to the intrinsic challenges associated with estimating the constituents of intellectual capital. 

Limitations pertaining to methodology and technology present further difficulties. Large dataset processing might 

be impeded by insufficient CPU resources, and imprecise outcomes can arise from old or unsuitable statistical 

techniques. Accurate data analysis depends on staying abreast of statistical technique developments and making 

sure that current computational tools are accessible. 

Accurately interpreting statistical data presents another important challenge. A lack of knowledge of statistical 

procedures or an over-reliance on statistical significance without considering practical significance might lead to 

misinterpretation. Furthermore, correlation is sometimes confused with causation, which results in incorrect 

conclusions about the relationships between variables. 

ii. Integration of Data Sources 

Data Silos: It can be difficult to integrate data from several sources to present a coherent picture of knowledge 

assets. To address data silos, Davenport and Prusak (1998) highlighted the necessity of integrated knowledge 

management systems. 

Standardization: Comparative analysis may be hampered by non-standard measures and techniques. The 

development of standardized reporting standards for intellectual capital has been the focus of the International 

Integrated Reporting Council (IIRC), although widespread acceptance is still a work in progress. 

When a study's sample is not typical of the population under investigation, sampling bias arises. Non-response 

bias, in which some groups are underrepresented because they did not engage in the survey, or non-random 

sampling techniques may be to blame for this. Because the results cannot be extrapolated to the entire population, 

sampling bias might result in conclusions that are not valid. 

Statistical information is essential for managing and classifying knowledge assets. Organizations are able to 

evaluate the importance and worth of relational, structural, and human capital through the use of diverse 

measurements and approaches. Organizations can improve performance, spur innovation, and maintain 

competitive advantage by leveraging statistical data effectively, despite obstacles in data collection, measurement, 

and integration.  

The creation of stronger, more standardized measurements will help knowledge managers manage and utilize their 

knowledge assets more successfully as the profession develops. 

When working with statistical data, it is essential to protect data privacy and follow ethical guidelines. Data 

collection and analysis can occasionally violate people's privacy, particularly when dealing with sensitive data. 
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Maintaining ethical standards requires securing informed consent and guaranteeing confidentiality, yet these 

obligations may restrict the amount and quality of data that is available. 

Assuring excellent data quality is one of the main obstacles. Inaccurate measurements, incorrect data entry, or 

biased sample techniques are examples of errors in data gathering that can result in poor data quality. The issue is 

made worse by partial or missing data, which can provide skewed findings and false conclusions. Strict validation 

and cleaning procedures are necessary to ensure data quality, and they might be resource-intensive. 

One restriction is the dynamic nature of data, particularly in industries with fast changing trends like technology 

and healthcare. Data can become out of date very rapidly, and assessments based on historical data may not 

accurately reflect current trends. To keep statistical findings relevant, periodic updates and ongoing data collecting 

are required.  

Here is the bar chart illustrating the statistical data related to the classification of knowledge assets. The chart 

breaks down the values for various subcategories within human capital, structural capital, and relational capital. 

 

Each category is represented by a different colour, and the values are shown as percentages or scores. This visual 

representation helps in understanding the distribution and impact of different types of knowledge assets within an 

organization. 

• Human Capital: Skills assessment, training hours, and turnover rate. 

• Structural Capital: Process efficiency, IT systems, and patents score. 

• Relational Capital: Customer satisfaction score and supplier performance score. 

•  

4. Conclusion 

Knowledge management requires the classification of knowledge assets because it offers an organized framework 

for identifying, quantifying, and utilizing the intangible resources that are crucial to an organization's success. 

This conclusion summarizes the main ideas covered in the preceding parts, emphasizing the value of relational, 

structural, and human capital as well as the approaches utilized to categorize these assets, the difficulties and 

rewards of managing them, and potential future developments in the subject. 

Knowledge assets are categorized into three categories: relational, structural, and human capital. This 

classification offers a strong foundation for comprehending and managing these vital resources. Maintaining 

competitive advantage, boosting innovation, and increasing efficiency and effectiveness all depend on the efficient 

management of knowledge assets. In the knowledge-based economy, managing knowledge assets is crucial to an 

organization's success since, despite its problems, its advantages greatly exceed its drawbacks.  
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Future directions for knowledge asset management will be determined by new developments in the sector, 

including digital transformation, interdisciplinary methods, and sustainability. In an increasingly complicated and 

dynamic corporate world, organizations that possess the ability to efficiently categorize, oversee, and use their 

knowledge assets will be in a strong position to prosper. 

Organizations seeking to stay competitive in the modern information-based economy must prioritize their 

knowledge assets, which include human, structural, and relational capital. Organizations rely on these resources 

to innovate, increase productivity, and accomplish strategic objectives because they embody the collective 

knowledge, systems, and connections within the firm. 

Managing knowledge assets has many advantages, but it also has drawbacks, such as measurement issues, 

knowledge silos, maintaining tacit knowledge, cultural hurdles, and technological integration. 

It is difficult to appropriately gauge the value and impact of knowledge assets due to their intangible nature. A 

consistent method for quantifying intellectual capital is still elusive despite the proposal of several approaches.  

Sustaining competitive advantage, increased innovation, and increased efficiency and effectiveness are just a few 

of the major advantages that can result from knowledge assets being managed well.  

Important insights into the management and classification of knowledge assets can be gained from statistical data. 

Organizations use metrics pertaining to relational, structural, and human capital to evaluate the worth and effect 

of their intangible assets. 

Knowledge asset management is an ever-evolving profession, with new trends like digital transformation, 

interdisciplinary methods, and sustainability influencing its direction. A growing number of organizations 

understand how critical it is to use their intellectual capital to advance sustainable practices. Long-term value can 

be created and organizational objectives can be supported by incorporating sustainability into knowledge 

management. Emerging trends like artificial intelligence, machine learning, and digital transformation will impact 

knowledge asset management in the future.  

The methods for gathering, evaluating, and applying knowledge are predicted to be completely transformed by 

these technologies. Further influencing the future of knowledge management are the growing significance of data 

analytics, the emergence of the gig economy, and the trend toward remote employment. Maintaining a competitive 

edge and capitalizing on emerging opportunities requires organizations to stay up to date on these trends. 

In the knowledge economy, an organization's ability to succeed depends on its ability to classify and manage its 

knowledge assets effectively. Knowledge assets are primarily composed of human, structural, and relational 

capital, each of which calls for a different approach to management. To fully utilize these resources, a culture of 

continuous learning, strategic alignment, and technological integration are essential. For firms to maintain growth 

and competitiveness throughout time, a strong knowledge asset management strategy will be essential as they 

navigate the complexity of the contemporary business environment. 
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