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ABSTRACT

The main purpose of this study is to investigate the relationship between intellectual capital and financial performance of financial
companies listed in Borsa Istanbul, using data of 44 listed companies over 2004-2015. Value Added Intellectual Coefficient (VAIC) method is
used as a measure of intellectual capital (IC). An OLS regression is utilized to examine the impact of intellectual capital; Human capital
efficiency (HCE), Structural capital efficiency (SCE), and Capital employed efficiency (CEE) on market performance, financial performance,
and productivity performance. The findings show that HCE has a positive significant relation with ROA after the crisis and with ROE before
and after the crisis. SCE show a positive significant relation with PE and ROE after the crisis and a negative significant association with MB
after the crisis. Regarding to CEE, the results show that it has only a positive significant impact on MB after the crisis and a negative
significant influence on ATO after the crisis. Generally, VAIC has a negative significant relationship with ATO before the crisis and has a
positive association with ROA after the crisis, in addition to a positive significant influence of ROE before and after crisis.

Keywords: Intellectual capital, human capital, structural capital, capital employed, value added intellectual coefficient.

1.INTRODUCTION

Intellectual capital plays a significant role for value creation in today's economies and organizations, where organizations in
knowledge-based economies have been depending on knowledge assets rather than tangible assets to enhance its
competitive advantages (Hamzah & Ismail, 2008)

According to the OECD (2008), several organizations enhance employee skills through training, research and development.
They also invest in customer and supplier relations, technology, and information systems. Such actions, which are
frequently called as intellectual capital investments, are increasing day by day on the expense of physical and financial
capital investments. Such shift in investment behavior is attributable to the increasing attention to knowledge-based
economies (Stewart, 2002; Zeghal & Maaloul, 2010).

While knowledge can be described as information, alongside with the realization of how to use it (Mayo, 2001); Martensson
(2000) defines knowledge management as the company's capability to manage and control the intellectual capital.
Intellectual capital (IC) can be defined as the knowledge that can be converted into profit by exploiting the non-financial
and nonphysical resources of the company (Sullivan, 1999).

It should be noted that there are numerous definitions available for intellectual capital. Several researchers have defined
intellectual capital from a knowledge-based economy view and how intellectual capital contributes in maximizing value
creation efficiency. The economic developments have led to significant changes in company’s’ operations on the global
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markets. Nowadays, we are witnessing an increasing focus to investment in intellectual resources, which enhances the
competitive advantage of a company. This fact may cause the need to find a new way to manage and measure companies’
performance through their intangible sources (Jurczak, 2008).

Several concepts like intellectual capital, intellectual assets, knowledge assets, and intangible assets can be used
interchangeably (Bontis et al., 2000; Kujansivu & Lonnqvist, 2007; Lev, 2001; Roos et al., 1997). Peppard & Rylander (2001)
argued that the combination of intellectual assets play a key role in creating value for the company. Similarly, Mavridis &
Kyrmizoglou (2005) pointed out the possible effects of intangible assets on value creation. Moreover, Edvinsson & Malone
(1997) said that the knowledge, information, and experience are the most important factors in value creation.

The financial sector is one of the most suitable areas for studying and researching IC because of the service and intellectual
nature of the financial industry, which focuses mainly on knowledge and employee skills, more than financial and physical
capital. In addition, this sector is known for its availability of reliable data (Mavridis, 2004). It is also believed that using IC in
creating value in knowledge-based sectors, such as financial sector, is higher than other economic sectors (El-Bannany,
2008). The Turkish financial sector is considered as one of the most biggest sectors in Turkey and has a crucial role in
economic development (Calisir et al., 2010).

The main objective of this study is to examine the relationship between intellectual capital and financial performance of
financial companies listed in Borsa Istanbul before and after the financial crisis. The broad area of study, under which the
paper falls in, is the area of market and productivity performance within the Intellectual Capital context.

Intellectual Capital Definition

Jon Kenneth Galbraith was the one, who introduced the intellectual capital in 1969 (Khalique, Shaari, Abdul, & Isa, 2011).
Although a long period of time has elapsed since its introduction, no consensus exists about its definition. However, the
existing definitions are not considerably different from each other (Tayles et al., 2007). The vast majority of the definitions
are essentially based on similar concepts like information, knowledge, experiences and skills of employees, customer and
employees' loyalty and satisfaction, firm reputation, organizational systems and procedures, organizational cultures, and
value creation (Barathi Kamath, 2007; Brooking, 1996; Edvinsson & Malone, 1997; Roos & Roos, 1997; Sullivan, 1999;
Yalama & Coskun, 2007), among others.

According to Edvinsson (1997); Kamath (2007); Pulic ( 2000); Roos et al. (1997); Stewart (1997); Sullivan (1999); Zeghal &
Maaloul (2010) IC is the company's intellectual ability, which presents how efficiently they use physical capital and
intellectual potential to create value or how efficiently knowledge transformed into value. Moreover, Bontis et al. (2000);
Brooking (1996); Roos & Roos (1997); Sveiby (1997); Yalama & Coskun (2007) stated that IC is the hidden resources which
are not reported in financial statements, which also can be used as a competitive advantage and to maximize the future
value of the company. In general, most definitions focus on how companies use knowledge (intangible sources) effectively
to enhance a company’s competitive advantage (or maximize the value of the firm).

IC components

Value Added Intellectual Coefficient (VAIC™) method has been introduced by Ante Pulic (1997, 1998, 2001 and 2002).
Pulic’s approach is composed of three aspects of intellectual capital as Human Capital Efficiency (HCE), Structural Capital
Efficiency (SCE), and Capital Employed Efficiency (CEE). Human Capital (HC) is considered as the most significant factor of
innovation and competitiveness (Bozbura, 2004).

According to Pulic (1998 and 2008), HC is not only a collection of employees' characteristics, capabilities, skills, etc., but
also, the value of invested capital in employees’ knowledge (training, R&D, wages, salaries, etc.) intellectual abilities,
experiences, competencies of individual workers, which are not reflected in the financial statements (Chang, 2010;
Edvinsson & Malone, 1997; Meihami et al., 2013; Muhammad & Ismail, 2009; Sullivan, 1999).

Structural capital (SC) defined as the organization’s potential and capabilities in facing the internal and external challenges
(Cabrita & Vaz, 2005). Structural capital is the intellectual asset which is independent of individuals; hence, structural capital
remains after employees leave the company (Chen et al., 2005; Sydler et al., 2014). Therefore, SC is considered as a non-
human stock of knowledge, that includes each of the information technology, trademarks, patents, and plans, which can be
represented by databases, software, hardware, and organizational structures (Al-Zoubi, 2013; Chen, et. al., 2005; Moradi et
al., 2013).

Capital Employed (CE) is the tangible assets part of capital and contain both physical and financial assets. The physical part
represent fixed assets and raw materials, while the financial part include other existing assets after employees leave the
company (Basso et al., 2010). According to Pulic (2004), CE refers to physical and financial capital like book value of net
assets. Similarly, Chen, et. al. (2005); Mosavi et. al. (2012); Rehman, et. al. (2014); Rehman, et. al. (2012) are calculated CE
as the sum of physical and financial assets, or by deducting intangible assets from total assets.
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2.LITERATURE REVIEW

The first empirical study of intellectual capital has been conducted by Pulic (1998), which examine the effect of IC on firm
performance. Pulic (1998) created a new method using accounting tools to measure IC and companies’ financial
performance. It has opened the way widely for researchers from many countries to measure IC efficiency for banking and
other sectors (Abdulsalam et al.,, 2011). Bontis, (1998a) shed some light on the development of some terms and
measurement models relating to IC and its effect on firm performance.. Luthy (1998) presented an operational definition of
IC and a framework for classifying and identifying the various elements of intellectual capital. Moreover, the paper explored
several methods measuring IC and its components, as well as, measurements of organizational levels.

Bontis et. al., (2000) studied the effects accounting IC components (HC, SC and relational capital) on performance of
Malaysian service and non-service companies. They revealed that HC and relational capital have positive impact on the
service sector. Another study conducted in Malaysia by Muhammad & Ismail (2014) examined the effect of IC efficiency on
performance of financial sectors. The results pointed out that the banking sector is depending on intellectual capital more
than the brokerage sector and the insurance sector. Moreover, the findings showed significant positive relation between IC
and ROA. The study also pointed out that the Malaysian financial sector relies on financial and physical capital more than
intellectual capital in creating market value. Goh (2005) documented similar results who documented that Malaysian banks,
which have good financial performance, have low intellectual financial coefficients.

El-Bannany (2012) analyzed the effects of the recent economic crisis on IC in UAE banking sector by the use of multiple
regression analysis over 2004-2010. The findings showed significant effect of the recent economic crisis and the market
structure on IC. In addition, the findings indicated that the independent variables (IT investments, size, barriers to entry,
profitability, risk, age and listing age) are important and positively affect IC performance. These results are fully compatible
with the findings of EI-Bannany, (2008), which was conducted in the UK banking sector over the period 1999-2005.

Shih, et. al. (2010) examined correlation between knowledge creation and intellectual capital in Taiwan's banking sector.
The results showed a positive impact of knowledge creation on HC, SC and customer capital. In addition, HC performance
showed significant effect on customer capital and SC. Moreover, customer capital positively influence structural capital and
banks with high human capital has good operational efficiency.

Mondal & Ghosh (2012) explored the relation between IC and performance in terms of ROA, ROE and ATO for 65 Indian
banks for 1999-2008. The findings highlighted significant relation between IC and firm profitability (ROA and ROE) and
productivity performance (ATO). They also added that human capital has a major effect on banks performance. These
findings are parallel with Kamath, (2007) that indicate that foreign banks show perfect use of HC to create value, whereas
public banks rely on CE to achieve good performance.

Mention & Bontis (2013) analyzed the relation between IC and its components with banks performance in Luxembourg and
Belgium. The findings show that human capital affects banks performance directly and indirectly, whereas structural capital
and relational capital both presented insignificant positive effect on banks performance.

Mavridis & Kyrmizoglou (2005) discussed the effect of IC components on Greek banks performance. Seventeen biggest
banks have been analyzed over the period 1996-1999 using a predictive (regression) analysis. The findings presented
significant positive relation between value added and human capital and physical capital. Similarly, significant positive
correlation has existed between value added and gross profit, net profit.

Joshi et al. (2010) explored the relation between IC ( and components) and banks’ performance over the period 2005-2007
using the VAIC™ model. Significant relation between HC and value creation efficiency has been reported, where human
capital efficiency is relatively higher than structural capital efficiency and capital employed efficiency. Moreover, bank size,
number of employees, and shareholder equity has no influence on IC performance of Australian banks

Cabrita & Vaz, (2005) studied the same topic for the Portuguese banking sector. The results indicated a significant and
positive relation between IC and banks performance. In addition, the study found that value creation exists when the IC
elements interact, which means that more the interaction among IC elements, the more value is created. This results are
completely compatible with the findings of a study conducted by Cabrita & Bontis (2008), who showed that human capital
is an important part of IC that helps banks understand how can employees create value.

Holienka & Pilkova (2014) explored the impact of IC and its elements on firm performance before and after the crisis on
SMEs in 10 different sectors in Slovakia by using the VAIC™ model. Panel data consisting of 2008 (pre-crisis year), 2011 for
(post-crisis year) was utilized to analyze and compare the differences in the impact of IC on SMEs performance (ROA). by
using a regression model, the results showed an increasing role of IC in predicting firm’s financial performance in the post-
crisis period compared to the pre-crisis period. Furthermore, the results indicated that IC in generally has a significant
impact on firm performance, while its components (HC, SC, and CE) showed a different result. Similarly, Radianto (2011)
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results show that IC is positively affects bank performance (ROA) over pre and post-crisis periods. The study of Sumedrea
(2013) is also partly compatible with Holienka & Pilkova (2014) and Radianto (2011), where the findings indicated that in
the crisis period HC and SC play a major role in companies development, while financial capital is the important factor that
affect firm profitability.

In Turkey, Ozkan, et. al. (2016) studied intellectual capital and bank financial performance (ROA) relation over the period
2005 and 2014 using VAIC model. The findings indicated that HC and CE both have positive influence on financial
performance of banks (ROA). However, CE is affects banks financial performance more than HC. Yalama & Coskun (2007)
reached similar results to some extent, where they found a positive impact of IC on banks profitability (ROA and ROE) in
Turkish banks listed on Istanbul stock exchange (ISE) over the period 1995-2004. Calisir et al. (2011) studied the trend of
intellectual capital performance in both development and investment banks in Turkey over the period 2003-2007. The
results showed a decreasing trend of VAIC efficiency started in 2003, which then began to increase in 2005 and 2006.

2.1. Research Methodology, Data Collection, Variables, and Hypothesis

The main purpose of this study is to evaluate the intellectual capital performance and its effect on market, financial and
productivity performance of the financial sector companies (Banks, Holding and investment companies, and Financial
leasing companies) listed on Borsa Istanbul before and after the financial crisis.

2.3. Data Collection and Methodology

This study is conducted on financial companies listed on Borsa Istanbul, with a total of 44 companies including 11 banks, 29
holding and investment companies and 4 leasing and factoring companies. Data covering the period between 2004-2015 is
divided into 2 periods; pre-crisis period over 2004-2007, and post-crisis period over 2010-2015.

Data is collected from several sources (i) the main source is Finnet Analysis Expert database (ii) companys’ annual reports of
2004 to 2015, which are available and collected from companys; websites, in addition to Borsa Istanbul website. Companies
that are lacking or missing relevant information are excluded from the sample.

Table 1: Summary of All Variables Used in the Study

Variables | Abbreviation | Equation

Independent Variables

Human Capital Efficiency HCE VA/HC

Structural Capital Efficiency SCE SC/VA

Capital Employed Efficiency CEE VA/CE (total assets minus intangible assets)

Value Added Intellectual Coefficient VAIC HCE+SCE+CEE

Dependent Variables

Price-Earnings ratio PE Market value per share/Earning per share

Market to Book value MB Market Capitalization/Book Value

Return on Assets ROA Net Income/Total Assets

Return on Equity ROE Net Income/Total Equity

Earnings per Share EPS (Net Income-Preferred Dividends)/(Average Outstanding
Shares)

Assets Turn Over ATO Total Revenue/Total Book Value

Control Variables

Firm Age FAGE Age of the company from its establishment time

Firm Size FSIZE Log of firm’s total assets

Firm Leverage FLEV Total debt / Book value of total assets

Value added intellectual coefficient “VAIC” methodology was utilized to measure the impact of IC and its components (HC,
SC, and CE) on financial performance (ROE, ROA and EPS), market performance (PE and MB), and productivity performance
(ATO) on financial sector companies listed in Borsa Istanbul.

The study uses the linear regression model (OLS) to find the effect of the financial and to compare the impact of IC
(independent variables) on financial firm’s performance (dependent variables) between two periods; before the crisis
period (2004-2007) and after the crisis period (2010-2015).
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The variables of the studies are selected by following the literature. The variables used in the study presented in Table 1.
3. EMPIRICAL ANALYSIS

The result of the first regression model is shown in table 2. The results show that there is a negative effect of the financial
crisis on all dependent variables, which is significant on market performance variables of BM and PE. It also presented that
there is no relationship between VAIC and its components and each of MB, PE, ATO, and EPS, hence there is a positive
significant impact of VAIC and its component (HCE) on each of (ROA and ROE) only.

Table 2: Results of Regression of Dependent variables (MB, PE, ATO, ROA, ROE, EPS) on Control variables (Age, Fsize and
LEV) and independent variables (HCE, SCE, CEE and VAIC) addition to crisis (2008 and 2009) as dummy variables

Variables MB PE ATO ROA ROE EPS
Constant 1.091* -2.879 -0.613 -0.149* -12.699* -1.244*
Control Variables

FAGE 0.038 0.088 -0.019 -0.34 0.003 0.030
FSIZE -0.049 0.127* 0.020 0.204* 0.097* 0.149*
FLEV 0.065 0.003 -0.013 -0.139* 0.105* -0.034
Crisis (=1) -0.116* -0.134* -0.016 -0.017 -0.005 -0.023
Independent variables

HCE -0.006 -0.023 0.005 0.165* 0.181* 0.018
SCE -0.009 0.021 0.011 0.012 0.029 0.016
CEE 0.059 -0.022 0.013 -0.013 -0.024 -0.048
VAIC 0.012 -0.012 0.010 0.166* 0.195%* 0.010
F-Stat. 26.33 10.30 753.02 4.76 24.60 6.63
Prob.(F) 0.000 0.000 0.000 0.000 0.000 0.000
R-square 0.322 0.155 0.930 0.079 0.304 0.105
R-Square Change 0.003 0.002 0.000 0.028 0.036 0.002
Obs. 460 460 460 460 460 460

Hints: coefficients of regression reported as standardized coefficients. *coefficient is significance at 0.05 level. VIF value for
all control and independents variables are less than 3, means there is no Multicollinearity. VAIC equal positive sum of (HCE,
SCE and CEE).

The result of the second regression model is shown in table 3. The findings indicate that FLEV has a significant effect on MB
before the crisis, FAGE has a significant effect on PE before the crisis, and FSIZE has a significant effect on PE after the crisis.
In addition, SCE has a negative significant impact on MB after crisis, and it has a positive significant impact on PE after crisis.
Moreover, there is a positive significant impact of CEE on MB after the crisis.

Table 3: Results of Regression of MB and PE on Control variables (Age, Fsize and LEV) and independent variables (HCE,
SCE, CEE and VAIC) before and after crisis.

MB PE ATO
Variables Be.fc.)re After Crisis Be'fc'>re After Crisis Be'fc'>re After Crisis
Crisis Crisis Crisis
Constant 1.588* 1.828* 0.844 -7.406* -25.053* -7.480%*
Control Variables
FAGE 0.072 0.088 0.325*% 0.064 -0.336* -0.361%*
FSIZE -0.058 -0.031 0.060 0.201* 0.500* 0.476*
FLEV 0.250%* 0.046 -0.002 -0.043 -0.206* -0.092
Independent variables
HCE 0.095 -0.007 0.076 -0.074 -0.140 -0.028
SCE -0.045 -0.121%* -0.137 0.140* -0.024 0.001
CEE 0.138 0.249* -0.023 -0.015 -0.049 -0.252%*
VAIC 0.113 0.006 0.041 -0.004 -0.165%* -0.081
F-Stat. 2.67 3.55 3.12 3.27 10.04 16.45
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Prob.(F) 0.018 0.002 0.007 0.004 0.000 0.000
R-square 0.103 0.077 0.118 0.071 0.301 0.277
R-Square Change 0.027 0.068 0.014 0.015 0.028 0.065
Obs. 147 264 147 264 147 264

Hints: coefficients of regression reported as standardized coefficients. VIF value for all control and independents variables
are less than 3, means there is no Multicollinearity. VAIC equal positive sum of (HCE, SCE and CEE). * Significant at 0.05
level.

Regarding to ATO, there is a significant relationship with all control variables, where, FSIZE is positively affects ATO before
and after crisis, FAGE and FLEV have significant negative effect on ATO before and after the crisis. On the other hand, VAIC
in general, has a significant negative impact on ATO before the crisis, while CEE has a significant negative impact on ATO
after the crisis.

The results of table 4 show that, FLEV has a negative significant effect on ROA before and after the crisis, and FSIZE has a
positive significant effect on ROA after the crisis. Regarding to ROE, it has a positive significant relationship with FLEV before
the crisis and the same relation with FSIZE and FLEV after the crisis. Regarding to EPS variable it has a positive significant
relation with FSIZE before and after the crisis, also it has a negative significant relation with FLEV before the crisis.
Moreover, VAIC in general, has positive significant impact on ROA after crisis, and the same influence on ROA and ROE
before and after crisis.

HC is positively and significantly affect ROA after the crisis, and the same effect on ROA and ROE before and after crisis. In
addition, SCE has a positive and significant with only ROE after the crisis. Regarding to EPS, there is no significant
relationship with IC or any of its components neither before nor after the crisis.

Table 4: Results of Regression of ROA, ROE, and EPS on Control variables (Age, Fsize and LEV) and independent variables
(HCE, SCE, CEE and VAIC) before and after crisis.

ROA ROE EPS
Variables Before After Crisis | efore After Crisis | Before After Crisis
Crisis Crisis Crisis
Constant 0.011 -0.206* -12.640 -27.484% -0.950 -1.932%*
Control Variables
FAGE -0.024 -0.025 -0.058 0.045 -0.001 0.060
FSIZE 0.055 0.236* 0.132 0.192* 0.174* 0.176*
FLEV -0.242%* -0.31%* 0.312* 0.131* -0.201%* -0.026
Independent variables
HCE 0.034 0.199* 0.279* 0.249* -0.082 0.025
SCE 0.052 0.029 0.007 0.124* 0.098 0.035
CEE -0.009 -0.005 -0.029 -0.018 -0.020 -0.040
VAIC 0.062 0.203* 0.282* 0.311* -0.045 0.034
F-Stat. 1.59 4.30 5.16 11.13 1.59 2.09
Prob.(F) 0.155 0.000 0.000 0.000 0.155 0.054
R-square 0.064 0.091 0.181 0.206 0.064 0.047
R-Square Change 0.006 0.045 0.075 0.105 0.008 0.004
Obs. 147 264 147 264 147 264

Hints: coefficients of regression reported as standardized coefficients. VIF value for all control and independents variables
are less than 3, means there is no Multicollinearity. VAIC equal positive sum of (HCE, SCE and CEE). * Significant at 0.05
level.

4.CONCLUSION

The objective of this study is to investigate intellectual capital and its components (human capital, structural capital and
capital employed) relation on the basis of market, financial and productivity performance of the financial sector before and
after financial crisis. The paper was conducted using data from 44 listed companies on Borsa Istanbul. Pulic’s method VAIC
was used as a measurement of intellectual capital. market performance was represented by (MB and PE ratios), (ROA, ROE
and EPS ratios) were used as indicators of financial performance and ATO ratio was used as indicator of productivity
performance.
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Human capital shows more effective on value creation than structural capital and capital employed for the study period
before and after financial crisis. HCE indicates a positive significant relationship with ROA after the crisis and with ROE
before and after the crisis.

SCE has a positive significant relation with PE and ROE after the crisis and a negative significant association with MB after
the crisis. Regarding to CEE, the results show that it has only a positive significant impact on MB after the crisis and a
negative significant influence on ATO after the crisis. Generally, VAIC has a negative significant relationship with ATO before
the crisis and has a positive association with ROA after the crisis, in addition to a positive significant influence of ROE before
and after the crisis.

The findings of the study are consistent with the previous studies e.g. Bontis et al., (2000); Muhammad & Ismail, (2014);
Goh (2005); El-Bannany, (2012); Shih et al., (2010); Mondal & Ghosh, (2012); Mention & Bontis, (2013); Joshi et al., (2010);
Yalama & Coskun, (2007). And partly consistent with the previous studies e.g. Holienka & Pilkova, (2014); Sumedrea, (2013)
and Radianto, (2011).

This study has limitations due to the lack of data sources, where there are many missing values during the study’s period,
hence, the external validity was very weak. Therefore, the findings cannot be generalized for other sectors because of the
differences in the nature of those sectors.

Suggestions for future research would be applying the study on other sectors, comparing between financial sectors in the
region, and comparing between VAIC as measurement of intellectual capital with other measurements of intellectual
capital.
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