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Abstract: In this digitalized age of information economy, financial capital is taking 
a backseat and intellectual capital is thriving. Though this intangible, invaluable 
capital for any firm has been talked about since 1996, its impact has been rarely 
studied on Bangladeshi context. Tapping on this gap, this study aims to investigate 
the components of intellectual capital and its relevance in elevating fin-tech 
services firms, not in the balance sheet or in market valuation but also in its sincere 
form where the human factor, infrastructure factor and customer factor come to 
play in firm’s sustainability. The study was conducted and analyzed based on the 
310 respondents, employees of fin-tech firms, ranging from key account executives 
to board of directors. The exploratory factor analysis was conducted to find out the 
relevance and reliability of human capital, structural capital and customer capital 
in the context of Bangladesh’s fin-tech services. The results indicate the significance 
of these three components of intellectual capital in the advancement of financial 
technological industry of Bangladesh.     

Keywords: Intellectual capital, human capital, structural capital, customer capital, 

fin-tech.  

 
Introduction 

The knowledge based view has stated the significance of firm’s resources and 
competency levels to attain mobility and sustainability (Penrose, 1960). Here, the 
resources include both the financial capital and the intellectual capital. Intellectual capital 
is the summation of everything that the firm owns and does to create value. Thus, 
intellectual capital is information, knowledge and experience that generate value for the 
firm (Edvinsson, 1996, Nahaphiet & Ghosal, 1998; Stewart, 1997, Dumay, 2016). The 
term was first mentioned by John Kenneth Galbraith and intellectual capital was referred 
to as a dynamic capital rather a static one (Edvinsson, 1996). This intangible stock of 
knowledge is considered as a key competency and a key to attaining sustainable 
competitive advantage for the firm (Nahaphiet & Ghosal, 1998). Intellectual capital has 
always been prioritized by academicians and practitioners alike as this is a definitive path 
for value creation.  
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Intellectual capital has been dubbed as the combination of intellectual material, 
knowledge, experience, intellectual property, information that are put together in an effort 
to create wealth (Stewart, 1997) and value (Dumay, 2016).  Simply it is the summation of 
everything an organization knows and does to create value for the customer and for 
themselves. Intellectual capital has been acknowledged as the new wealth of organization 
by Stewart since 1997. The academicians and the practitioners of new economy of 
knowledge, have indicated the significance of intellectual capital in the organization’s 
performance (Subramanium & Youndt, 2005) and entitled this as the synthesizing 
process which transcends knowledge through the organization’s interaction with the 
individuals and the environment (Nonaka &Toyama 2003). The capability of knowledge 
creation and knowledge utilization is key to firm’s sustainable strong performance and 
competitive advantage (Nonaka 1990, Nonaka & Takeuchi, 1995, Nonaka & Toyama, 
2003).  

The previous literature pledges that firms’ market value composites of both the financial 
capital and the intellectual capital where, intellectual capital is the name of the game in 
the new economy era (Johnson, 1999; Chen et al. 2006). Intellectual capital, combination 
of knowledge and skills act as an invaluable storehouse for organizations due to its long-
standing investment and continuous development. (Subramaniam & Youndt, 2005; 
Martinez- Torres, 2006; Chen, 2014).  

The fin-tech i.e. the financial technology, refers to the conjunction of digital technology 
and innovative financial services (Phillipon, 2016). This disruptive new service brings 
about radical changes in the existing industry, requiring firms to equip themselves with 
advanced infrastructure, human skill and innovation culture. To sustain, change is 
indispensable. Hence, with the change of the industry structure, firms need to equip 
themselves with competency and capital, more importantly, intellectual capital.  

Therefore, the main objective of this study is to examine the significance of the 
intellectual capital components’ in the fin-tech industry. The specific objectives are to 
inspect how the items of a) human capital, b) structural capital c) customer capital play 
significant roles in the fin-tech firms, as each of the capital accumulates information, 
experience and knowledge in their own ways and administer these stock of knowledge 
across the firm. 

There have been numerous studies conducted on the business performance, market 
performance and financial valuation but there has been rarely any work on intellectual 
capital in the context of fin-tech firms of Bangladesh. Fin-tech industry has been thriving 
as it brings utmost convenience in daily lives. People have easy access to banks and other 
financial institutions through mobile apps and internet connectivity thus easily 
conducting financial transaction from the palm of their hands. 
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This paper is structured as follows such as the next section consists of the previous 
literature to draw an outline of the theoretical foundations of this study; its conceptual 
framework and hypotheses. Then the paper explicates the methodology followed, 
describing the sample, construct, variable and the measurement scale. The result is shown 
in the next section, followed by the discussion which construe the result, reviews the 
limitation and shines the future research direction.  

Research Background 

There has been always interest about the innovation and its effect on organization’s 
performance. In fact, many a researchers and practitioners have conducted numerous 
studies on innovation and its avenues, mostly the effect of innovation on firm’s 
performance. This particular study is concerned about the intellectual capital components 
of fin-tech firms.   

Intellectual Capital:  

Intellectual Capital has been dubbed as the combination of intellectual material, 
knowledge, experience, intellectual property, information that are put together in an effort 
to create wealth (Stewart, 1997; Bontis, 1998) and value (Dumay, 2016).   This 
unconventional capital refers to the totality of collective knowledge, information, 
technologies, experience, learning and competence, customer relations, team 
communication systems, intellectual property rights and brands that are able to create 
value/wealth for a firm. (Stuart, 1997; Chen et al., 2006). This is an intangible asset that 
can act as a competitive advantage (Edvinsson, 1997). The prior researches have 
classified intellectual capital into two types: intellectual capital management and 
intellectual capital measurement (Subramanian, 2005; Chen 2006). The former one has 
its focus on creating and applying intangible assets, knowledge and competencies to 
create value or edge and the later one collects information, analyzes that information to 
be off assistance to decision making. Therefore, intellectual capital are the total intangible 
assets that help firms achieve their firm excellence through building competitive edge.  

The Components of Intellectual Capital:  

Traditionally, intellectual capital has three major constituents: human capital; structural 
capital and customer capital (Bontis, 1998; 2000; Edvinsson, 1996; 2000). There are also 
other components which arise from these three major ingredient. There are: Innovation 
Capital; Social Capital, Process capital. These new components arise from the three 
general components. Such as, Innovation capital and Process capital are parts of 
structural capital.  Relational capital and Customer capital are almost interchangeable in 
the category.  
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Human Capital:  Human capital is one of the building blocks of intellectual capital on 
which the foundation lies on. This is referred to as the comprehensive knowledge base of 
a firm as represented by its employees (Bontis, 1998, 2001). This is the entire stock of 
knowledge that is accrued in the employee level. Roos et. al. (1997) asserted that 
intellectual capital can be generated through employee competence, their attitude and 
their knowledge agility. Here, competence refers to their education, training and skills 
achieved; attitude refers to the behavioral pattern and intellectual agility refers to their 
ability to adapt to changes and solve problems in innovative ways. Therefore, human 
capital is the sum total of knowledge, skills, agility, attitude, innovativeness and 
capabilities of employees’ in a firm (Schultz, 1961; Stewart, 1991; Grantham & Nichols, 
1997; Joia, 2000; Chen et. al., 2006). The prior research asserted that human capital can 
only be nested in personnel of a firm, not in the firm itself, thus can be geared up through 
effective training and education (Schultz, 1961). Grantham & Nichols (1997) planted the 
idea that human capital is one of the key sources of revolution and innovation for a firm 
as the employees are the one who are equipped with knowledge, experience, wisdom, 
competence, innovativeness and capabilities.  

Structural Capital: Structural capital is the composition of organizational capabilities, 
organizational culture, organizational commitment, knowledge management systems, 
reward system, the hardware-software-databases, managerial institutions, managerial 
philosophies, all intellectual properties (patents, copyrights, trademark) and 
organizational image. (Schultz, 1961; Roos & Roos; 1997; Grantham & Nichols, 1997; 
Edvinsson & Malone, 1997; Subramanian et al, 2005; Chen, 2006; Dobni et al. 2008).  
Structural capital, in comparison to human capital, is nested in the firm itself. This is 
mostly defined as the supportive infrastructure that uphold the human capital (Grantham 
& Nichols, 1997). Therefore, they are the support system in place to be off assistance to 
the employees. They are what remain when the employees go home (Stewart, 1998; 
Bontis, 1998). Structurtal capital can be classified into two types: Innovation capital and 
Process capital (Bontis, 2000; Chen 2006). Innovation capital is the intellectual property 
of the organization (patents, trademark, copyrights) and process capital is referred to as 
the organizational process, organizational culture, information technology and the other 
process operation systems that help the organization reach its goal. Therefore, structural 
capital help support employees achieve their intellectual performance in effect business 
performance. In absence of structural capital, intellectual capital may only refer to the 
human capital. These structural accessories help enable human capital perform their 
intellectual and innovative know-how.  

Customer Capital: Customer capital is defined to be the sum of knowledge about the 
customer relationship (Bontis, 1998). Customer capital is the effective composition of 
customer connections, interactions, engagements, linkages, relationships and intimacy of 
a firm with its customers, strategic partners and/or its stakeholders (Stewart, 1998; 
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Edvinssion et al. 1997; Bontis, 1998; 2000; Johnson et. al 1999). The essence of customer 
capital is nested in the knowledge of customer relationship. This is external to the firm 
and is most difficult to measure. Prior researches considered customer capital as inclusive 
to structural capital as developing relationship with the customer is embedded in the 
infrastructure of the firm. The initial model of Edvinsson & Malone’s (1997) intellectual 
capital suggested that the inclusion of customer capital within structural capital. This 
capital has been separated in order to explore the matter in depth (Stewart 1994; Bontis, 
1998; Grantham et al 1997). The customer capital includes customer loyalty, connection, 
goodwill, image thus in pursuit of preserving firm’s relationship network, innovation 
comes as a tipping point.  

Methodology 

This study was administered to find out the relevant items for the three major constructs, 
namely, human capital, structural capital and customer capital in light of fin-tech firms of 
Bangladesh. On account of that matter, exploratory factor analysis was conducted to 
layout the factors for this study. After analyzing the Cronbach’s Alpha and ensuring 
reliability of the factors, confirmatory factor analysis was conducted to test for construct 
validity of the study.  

Research Phase: The study followed both exploratory and descriptive research designs. 
The exploratory aspect of the study attempted to unearth the variables to be considered 
and therefore, focus group discussion was conducted. The participants included three 
human resource managers, two customer managers and two strategic planning managers. 
Based on the discussion of these seven experts, the coordinator listed down the variables 
considered to be off significance among fin-tech firms. After analyzing their discussions, 
a questionnaire was formed with the help of two qualitative research experts and it was 
circulated among 12 members of a few key financial institutions for pretesting. On the 
basis of their feedback, the questionnaire was rectified. A cover letter was also attached 
so to ensure all the participants understood the difficult terms.  

Questionnaire Design: The questionnaire was designed to have a cover letter explaining 
the concept of intellectual capital and its components. Simple wording had been chosen 
to reduce ambiguity. The questionnaire was sent to the employees of R&D department 
and finance, marketing department and customer services department. After sending out 
the questionnaire, follow-up calls were made to ensure their responses. 350 data 
respondents mailed their questionnaire back where 31 returned questionnaires were 
missing some data. Moreover, few of the employees declined to fill up the questionnaire 
as they were unsure of some fact. The study continued with 310 data. The questionnaire 
used 5 point Likert scale (5 means strongly agree and 1 means strongly disagree whereas 
3 is no opinion/neutral). The question wording was in the range between 16 to 24 so as to 
make it medium length to ensure simplicity and as pointed out by Andrews (1984). 
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Data Collection and Sample Selection: For this study, data were collected through a 
structured questionnaire and the survey was designed around the components of 
intellectual capital. There were three constructs (three components of intellectual capital) 
and these constructs were represented by a total of 30 items. This was an exploratory 
study based on the occasion that no other study had been conducted in the context of 
Bangladesh. The sample of the study consisted of fin-tech firms and financial 
technological services provided by banks. The study employed the judgmental sampling 
technique due to the criteria set for collecting data from selected fin-tech firms and 
selected banks which provide financial technological services. These entities were 
selected as they have at least five-years of operation in the Bangladeshi market. The 
questionnaires were sent to employees of five fin-tech firms (Cloudwell, bKash, 
SureKash, SmartKompare, UCash) and five commercial banks who have their own 
internet banking apps (City Touch by City Bank, EBL Sky banking by EBL, MTB Smart 
Banking by Mutual Trust Bank, BRAC Bank Mobile by BRAC Bank and DBBL Internet 
Banking). Organizational anonymity was promised as the data were collected for 
academic purpose only. Thus, to check for reliability and validity, both the exploratory 
and confirmatory factor analysis had been conducted.  

Variable Measurement:  

Human Capital is the sum total of knowledge, skills, agility, attitude, innovativeness and 
capabilities of employees’ in a firm (Schultz, 1961; Stewart, 1991; Grantham & Nichols, 
1997; Joia, 2000; Chen et. al., 2006). Human capital is the sheer intelligence carried by 
the employees of a firm. The 10 items-scale for measuring human capital was designed in 
a way so to capture the essence of the construct. 

Structural capital is the composition of organizational capabilities, organizational culture, 
organizational commitment, knowledge management systems, reward system, the 
hardware-software-databases, managerial institutions, managerial philosophies, all 
intellectual properties (patents, copyrights, trademark) and organizational image. 
(Schultz, 1961; Roos & Roos; 1997; Grantham & Nichols, 1997; Edvinsson & Malone, 
1997; Subramanian et. al, 2005; Chen, 2006; Dobni et al. 2008). The 10 items-scale for 
measuring the structural capital was designed in a way so to capture the essence of the 
particular construct. 

Customer capital is defined to be the sum of knowledge about the customer relationship 
(Bontis, 1998). Customer capital is the effective composition of customer connections, 
interactions, engagements, linkages, relationships and intimacy of a firm with its 
customers, strategic partners and/or its stakeholders (Stewart, 1998; Edvinssion et al. 
1997; Bontis, 1998; 2000; Johnson et. al 1999). With the stock of this customer 
knowledge, firm can better their customization to meet customer’s existing and latent 
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needs and wants. Customer capital was measured with 10 items and designed in a way to 
capture the essence of the study.  

Data Analysis and Results:  

In this section, for analyzing and evaluating the data, the following tests had been 
conducted: 

 Cronbach’s Alpha    Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy 

 Bartlett’s Test of Sphericity  Principal Component Analysis 

Reliability: For exploratory studies, it is customary to proceed by doing the reliability 
check (Nunnally, 1978). This reliability check must be the first measure one should 
calculate before any other measurement as it calculates the quality of the proposed 
instrument. The value of alpha of 7.0 or more will suffice (Cronbach, 1970). The 
proposed exploratory study was analyzed and the value of Cronbach’s alpha of all the 
three constructs were more than .70. Therefore, the variables measuring the proposed 
constructs appeared to be relevant and secured internal reliability. 

Table 1: Cronbach’s Alpha 

Constructs Number of Variables Cronbach’s Alpha 

Human Capital 06 .858 

Structural Capital 04 .788 

Customer Capital 05 .905 

Intellectual Capital Total Variables: 15 .879 

A prerequisite before conducting factor analysis is to analyze the correlation among 
variables. If there is no or less correlation among the variables, conducting factor analysis 
is inappropriate (Malhotra & Dash, 2011). Owing to this fact, the study conducted two of 
the mandated tests before administering factor analysis and they were: Kaiser-Meyer-
Olkin Measure of Sampling Adequacy and Bartlett’s Test of Sphericity.  

Table 2: KMO and Bartlett’s Test 

KMO and Bartlett’s’ Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .867 

 
Bartlett’s Test of Sphericity  

Approx. Chi-Square 2347.394 

df 105 

Sig.  .000 
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Kaiser-Meyer-Olkin Measure of Sampling Adequacy is considered to be one of the 

measures to calculate factor appropriateness. The value of KMO must be higher than .50 

which will lead to the possibility of variable correlation. If the value is less than .50, the 

correlation can’t be explained by variables thus there will be no chance for factor analysis 

(Malhotra and Dash, 2011). In this study, the KMO is found to be .867 thus higher than 

.50 which indicates the multicollinearity among variables. So the study can be subjected 

to factor analysis. Moreover, the Bartlett’s Test of Sphericity, another measure which 

presumes that population correlation matrix is an identity matrix i.e. variables are 

uncorrelated in its null hypothesis. The predicament says, the higher is the value of Chi-

Square, the higher is the possibility of rejection of the null hypothesis. (Malhotra and 

Dash, 2011). Here, in this study, Chi-Square value is 2347.394 with 105 degrees of 

freedom which is significant at the .000 level. The null hypothesis is rejected and both of 

these KMO and Bartlett’s Test infer the appropriation of factor analysis.  

4.2 Principal Component Analysis: The purpose of conducting factor analysis are data 

reduction and summarization (Hair, 1970) which means that interrelated variables are 

explained by as few factors as possible. These lesser factors explain most of the 

variances. The key three issues addressed by the factor analysis are: number of factors, 

the variables associated with the given factors, the interrelationship among variables 

(Thompson, 2007). After confirming the appropriation of factor analysis, the next stage 

required choosing one of the two methods of conducting factor analysis on these 

variables. Based on the data and the variance explanation, principal component analysis 

was chosen on account of the fact that minimum number of factors will be incumbent for 

maximum variance explanation. Hence, principal component analysis was administered 

with a Promax rotation with Kaiser Normalization.  

From table 3, total variance explained, the three observed factors were found to explain 

64.377% of initial Eigen value and variance among the variables. The analysis portrayed 

that the first factor explained 37.409%, the second factor 15.812% and the third factor 

11.156 with the cumulative total variance explained by 64.377%. Therefore, as indicated 

by the initial Eigen value, the three key variables will be adequate to explain the major 

variance in the study.  
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Table 3: Total Variance Explained 

Total Variance Explained 

Component 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Rotation Sums of 

Squared Loadingsa 

Total 
% of 

Variance 

Cumulative 

% 
Total

% of 

Variance 

Cumulative 

% 
Total 

1 5.611 37.409 37.409 5.611 37.409 37.409 4.352 

2 2.372 15.812 53.221 2.372 15.812 53.221 4.342 

3 1.673 11.156 64.377 1.673 11.156 64.377 3.466 

4 .958 6.389 70.765     

5 .712 4.749 75.514     

6 .561 3.743 79.257     

7 .505 3.367 82.624     

8 .437 2.912 85.536     

9 .398 2.653 88.188     

10 .375 2.501 90.689     

11 .360 2.401 93.091     

12 .314 2.092 95.182     

13 .271 1.809 96.991     

14 .250 1.665 98.656     

15 .202 1.344 100.000     

Extraction Method: Principal Component Analysis. 

a. When components are correlated, sums of squared loadings cannot be added to obtain a total 

variance. 
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Table 4, the pattern matrix was administered to simplify the data interpretation. Although 
the unrotated component matrix showed the association of given factors and their 
variables, interpreting the data remains difficult. There’s rarely any definite relationship 
between factors and variable hence, pattern matrix with Kaiser normalization stipulated 
the variables to their designated factors which by all means, helped defining and 
interpreting the association. In the pattern matrix rotation, the loadings closer to 1 
indicated the proneness of relationship between variables and the said factor; loadings 
closer to 0 indicated the lack of relationship between the two (Hair, 1970). In this study, 
the items which had the loading of more than 0.5 were retained and the items which had 
loading of less than 0.5 were reduced to enhance the generalizability of the study. For 
that reason, some of the variables were dropped due to several issues: lack of loading to 
the certain factor at a value of 0.5, cross loading to two factors at once and loading lesser 
than 0.5. The study was further analyzed with the 15 of the retained variables which were 
more than .65 and thus believed to be reliable and relevant.  

Table 4: Pattern Matrix 

Pattern Matrixa 

 Component 

1 2 3 

HC1(Employee Competency) . .855  

HC 2 (Training for Improvement)  .759  

HC3 (New Ideas)  .847  

HC4 (Work in teams)  .688  

HC5 (Voice opinion)  .718  

HC6 (Enable to perform best)  .683  

SC1 (Efficient in doing business)   .663 

SC2 (Supportive Infrastructure)   .849 

SC3 (Support toward innovation)   .778 

SC4 (Sharing of knowledge across firms)   .793 

CC1 (Market orientation) .840   

CC2 (Preferred service) .825   

CC3 (Prompt response to problems) .889   

CC4 (Customer information dissemination) .888   

CC5 (capitalize on customer want) .803   

Extraction Method: Principal Component Analysis.  
Rotation Method: Promax with Kaiser Normalization. 

a. Rotation converged in 5 iterations. 
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Discussions and Implications 

Intellectual capital has always generated interest and curiosity among academicians and 
practitioners. This capital is being described as the intangible, invaluable resource which 
generates more value than the financial assets. Identifying the relevance of the 
components of intellectual capital in light of fin-tech services firms has been the major 
purpose of this study. From the findings, the importance of intellectual capital’s 
components can be strongly argued upon for establishment in the existing industry and 
the consistency with which these should be implemented and evaluated.  

In regard to the study findings, human capital has been the most influential, where 
structural capital and customer capital follow through. Human capital is the source of 
innovation and strategic renewal and this is the human factor that solely depends on the 
personnel. This is the stock of all employees’ knowledge, their experience, commitment, 
agility and innovativeness; in a word, the comprehensive knowledge base of the 
employees of any organization. Structural capital is nested in the organization which is 
the strategic supportive infrastructure that upholds human capital. Without structural 
capital, intellectual capital only refers to human capital. This supportive system in place 
enable human capital to achieve their intellectual excellence. Customer capital is the 
stock of knowledge about customer relationship. This is about customer connection, 
linkages, engagement and partnership with the firm. This is external and most difficult to 
codify or measure. This can be also termed as relational capital.  

The study was conducted among the fin-tech services of Bangladesh. The purpose was to 
find out how the components of intellectual capital were relevant to improving the 
condition fin-tech firms. One of the pivotal conclusions that could be drawn from this 
study was that the three intellectual capital components had their own weight of 
significance. Without the human capital, the infrastructural capital can be off no use. 
Furthermore, customer capital doesn’t come into existence without these two major 
capital.  

Theoretical Implications: Though intellectual capital is a much studied on subject, there 
was gap of extant literature, mostly from the perspective of Bangladeshi companies. This 
study attempts to shine a light toward this avenue of research so the proactive companies 
not only focus their activities on tangible improvements but also on their intangible 
assets. Fin-tech industry has been thriving due to the convenience, ease of access and 
ease of transaction it brings upon. Still only a handful of firms are realizing their 
potential. 

Managerial Implications: Hopefully, this study can help provide firms with measurable 
and viable indicators of intellectual capital for managers and investors to assess and 
evaluate the performance of firms well beyond their financial capital statements. For 
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futuristic goals of these fin-tech services firms, this study will certainly be off guidance 
toward the importance of this intangible asset.  

Conclusion 

Intellectual capital is the summation of intangible assets that help firms achieve their firm 
excellence through building competitive edge. This is the stock of knowledge which has 
the capability to uplift the company or negate its success. This intangible but invaluable 
capital’s significance lies on its sheer value creation. This study intended to highlight the 
importance of this intellectual capital by exploring the components in depth. The context 
in which the study was administered was another interesting matter because, fin-tech 
industry has been a game changer in the financial market. This financial technology 
industry is thriving owing to the fact that it is bringing convenience in every step of life. 
The ease and access of financial transaction is in palm of every customer’s hand. But how 
the companies are being able to provide the service and on what matter they should focus 
their resources on, have been prioritized here. This invaluable intellectual capital drives 
the firms to reach their utmost potential by being strategic and objective. The findings 
from the study imply that firms must put emphasis on investing in these major capital 
components, which in turn will elevate their way of doing business, thus profitability. 
This summation of knowledge of employees, organization and customer, if being 
properly transformed and utilized, will ultimately lead to value creation and in turn 
mobility and sustainability.  
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