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Intellectual Capital and Financial Performance: A Study of the Turkish Banking Sector

Abstract

The purpose of this study is to analyze the retatip between the intellectual capital
performance and financial performance of 44 bamgesating in Turkey between 2005 and 2014.
The intellectual capital performance of banks isasuged through the value added intellectual
coefficient (VAIC) methodology. The intellectual mtal performance of the Turkish banking
sector is generally affected by human capital ifficy (HCE). In terms of bank types,
development and investment banks have the higlvesage VAIC. When VAIC is divided into
its components, it can be observed that capitall@ef efficiency (CEE) and human capital
efficiency (HCE) positively affect the financial fhermance of banks. However, CEE has more
influence on the financial performance of banks parad to HCE. Therefore, banks operating in
the Turkish banking sector should use their finainand physical capitals if they wish to reach a
higher profitability level.

JEL Classification'G11, G21, O34

Keywords: Intellectual Capital, Value Added Intellectual Clgént (VAIC), Financial
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1. Introduction

Societies have experienced four different sociaieoadc phases throughout history which
include primitive society, agricultural society,dumstrial society, and information society in
which we currently live. During these periods, Arehy among production factors varied from
one enterprise to another. While prior to the infation society, the focus was on traditional
factors (labour, capital, natural resources, andrepreneurship), knowledge, information
technologies and intellectual capital factors t@olority after the information society emerged
(Kandemir, 2008; Kayacan & Alkan, 2005; Yalama, 201

Intellectual capital can be defined as the intalegdssets which are not listed explicitly on a
firm's balance sheets, but positively impact thefgpeance of it, thereby revealing the
relationship between employees, ideas, and infeomaand measure what is not measured
(Edvinsson, 1997). It is common knowledge that metasheets do not attempt to provide
information on the actual value of an enterpriastead, they are prepared for reporting purposes.
Moreover, the relationship between the data obthfr@m financial reports (which are produced
in line with the traditional accounting systemsylahe value of an enterprise has weakened. In
addition, traditional accounting systems fail tdfleet intangible assets creating value in
enterprises (Canibao, Garcia-Ayuso, & Sanchez, 200@padchan, 2010). Thus, practicality of
the accounting data obtained from financial repbas been diminishing (Lev & Zarowin, 1999).
In today's world, sources of economic value and Itweaclude not only the products
manufactured by enterprises but also their intdagiissets, i.e. their intellectual capital (Chen,
Cheng, & Hwang, 2005; Goldfinger, 1997). It is whdbelieved that intellectual capital will play
a greater role in creating value (Powell, 2003)tHe knowledge based socio-economic period
where intellectual capital has become one of tlelyetion factors, performance measurements
for firm may not be possible with traditional acoting practices anymore. Therefore, there is a
growing need to develop new methods taking accainthe intellectual capital, as well
(Berzkalne & Zelgalve, 2014; Gan & Saleh, 2008).

After it has been realized that intellectual cdphas an impact on creating value and
increasing the financial performance of firms, wad methods have been developed to measure
it (Edvinsson, 1997; Kaplan & Norton, 1996; Roox)oR, Dragonetti, & Edvinsson, 1997,
Steward, 1991; Sveiby, 1997). Most of the receamdiss analyzing the relationship between the
intellectual capital performance and financial parfance of the firms use the value added
intellectual coefficient (VAIC) model developed Bylic (1998) and Pulic (2004) (Chen et al.,
2005; Ercan, Oztirk, & Demirgline2003; Joshi, Cahill, Sidhu, & Kansal, 2013; Kegma
Ozkan, 2015; Mondal & Ghosh, 2012; Yalama, 2018grfand Williams (2003) state that VAIC
is an easily applicable and effective model to meafrms’ intellectual capital performance and
make comparisons between firms.

Studies investigating the link between the VAIC mloahd financial performance suggest that
intellectual capital contributes to the profitatyili efficiency and earnings per share of firms
(Firer & Stainbank, 2003; Makki, Lodhi, & Rohra, @@ Tan, Plowman, & Hancock, 2007).
Appuhami (2007) highlights the positive relationsbetween intellectual capital and capital gain
of investors. Moreover, some of the studies revtieal there is a delayed relationship between
investments in intellectual capital and return ovestments (Vaisanen, Kujansivu, & Lénnqvist,
2007). Results of the studies (Tseng & Goo, 200%&nyy 2008) exploring the relationship
between market value and intellectual capital stiwat there is a positive relationship between
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these two variables. In some studies (Maditinogt@judes, Tsairidis, & Theriou, 2011; Mosavi,
Nekoueizadeh, & Ghaedi, 2012), on the other hantas been suggested that human capital
efficiency (HCE) is the only component of the VAIBodel which has a relationship with the
market value of a firm. There are also various issidFerraro & Veltri, 2011; Mehralian,
Rajabzadeh, Sadeh, & Rasekh, 20$2miloglu, 2006) pointing out the non-existence of a
relationship between intellectual capital and maviedue or financial performance.

This study analyzes the relationship between ttedl@ctual capital performance and financial
performance of 44 banks operating in Turkey betw2@d5 and 2014 using the VAIC model.
Panel data regression analysis, which incorpotage$iorizontal section and time dimension into
the analysis, is used in the study. While previstiglies (Cabir, Altin Gumsoy, Cirit, &
Bayraktarglu, 2011; Cakir, Altin Gimisoy, Cirit, Yorulmaz, & Bayraktagidu, 2010; Ercan et
al., 2003; Kayacan & Ozkan, 2015; Yalama, 2013) emeering banks as group, such as
participation banks, private banks, development iamdstment banks, banks listed on Istanbul
Stock Exchange (currently known as Borsa Istanbot) analyze just one group at a time; we
aim to find out if there is significant differenbetween our results and previous studies’ results.
In this study, we purpose to fill this gap and cimite to the literature. Therefore, it can be said
that this is one of the first studies exploring tie¢ationship between the intellectual capital
performance and financial performance by incorpogasll the banks which operate within the
Turkish banking sector into the dataset. The reguibvide some clues for banks in Turkey about
in which component(s) of the intellectual capitaéy should invest to increase their financial
performance. Findings indicate that VAIC (measuneinfier the total intellectual capital) has not
statistically significant effect on the financiaéngiormance of banks. On the other hand, when
VAIC is divided into its components, it can be atveel that CEE and HCE positively affect the
financial performance of banks. However, findingggest that CEE has more influence on the
financial performance of banks compared to HCE.r&loee, banks operating in the Turkish
banking sector should use their financial and platscapitals if they wish to reach a higher
profitability level.

This study is composed of five sections. The seceadtion explains the concept of
intellectual capital and focuses on literature eexd investigating the relationship between the
intellectual capital performance and financial parfance of banks. In the third section, data,
variables, and methods are explained and hypothesige study is laid down. In the fourth
section, empirical results of the study are reviéwihe final section summarizes the results of
the overall study.

2. Literature Review
2.1.Intellectual Capital

Researchers define the concept of intellectualtahipi different ways. Therefore, there is no
single definition explaining the concept of intelieal capital. However, intellectual capital may
be interpreted as the intangible assets which @résted explicitly on a firm's balance sheets but
positively impact the performance and success Brboking, 1996; Kayacan & Alkan, 2005;
Mondal & Ghosh, 2012).

As there is no consensus in the literature on #faition of intellectual capital, researchers
have not agreed upon the components of intellecuzgital, either. Yet, it is widely

3



acknowledged that intellectual capital encompadtese components, i.e. human capital,
structural capital and relation/customer capitalimtdn capital can be defined as know-how
which leaves an organization when people leaveiamtiudes skills, capabilities, experience
and expertise of employees. Structural capital otee system, structure and processes of an
organization and it involves non-physical compogestich as databases, organization chart,
management processes and business strategies. étpwestomer capital refers to all intangible
assets which regulate and manage the relationshiipan organization. It comprises the
organization's relationships with its customergpdiers, shareholders and other stakeholders
(Joshi et al., 2013; Kurt, 2008; Mondal & Ghosh12p

After it has been realized that intellectual cdphas an impact on creating value and
increasing the performance of firms, various methd@ve been developed to measure it.
Methods used to measure intellectual capital iretucharket-to-book ratio, Tobin's Q ratio,
calculated intangible value (Steward, 1997), badnscorecard (Kaplan & Norton, 1996),
Skandia IC Navigator (Edvinsson, 1997), intellettoapital services’ IC-index (Roos et al.,
1997), the technology broker’s IC audit (Brookid®96), the intangible asset monitor (Sveiby,
1997), economic value added (Steward, 1991), madee added, and value added intellectual
coefficient (VAIC) model (Pulic, 1998; Pulic, 2004¢elikkol, 2008; Karacan & Ergin, 2011,
Yalama & Coskun, 2007).

This study uses the VAIC model developed by PUl9g8) and Pulic (2004) which measures
the intellectual capital performances of firms. N%&IC model reveals the intellectual capability
of an organization and whether its sources are e$igdently or not. In other words, VAIC
measures the newly-created value per monetaryinwvésted in each source. The higher the
VAIC value of an organization is, the more is tlaue added created by overall sources of that
organization (Pulic, 2004).

2.2.VAIC and Financial Performance

The VAIC model is widely utilized to measure théeitectual capital performance of firms in
various countries and within different sectors. rEf@re, there is a wide range of studies
investigating the impact of intellectual capital te performance of firms by means of the VAIC
model. While some of these studies (Chen et ab52Chu, Chan, & Wu, 2011; Gan & Saleh,
2008; Kamath, 2008; Pal & Soriya, 2012; Tan et2007) suggest that intellectual capital has
positive impacts on the financial performance oh§, others (Chan, 2009a; Chan, 2009b; Ghosh
& Mondal, 2009; Oztirk & Demirgiize 2007) fail to produce adequate evidence showhigy t
positive relationship.

In the international literature, studies using ¥&IC model predominantly focus on the
banking and finance sectors. The very first stuffyng through the impacts of intellectual capital
on the banking sector by using the VAIC model bgtoto Ante Pulic and Manfred Bornemann.
In their study, the authors offer valuable inforiroaton the efficiency of the intellectual capital
held by 24 major banks operating in Austria betw&883 and 1995. The authors claim that
increasing the efficiency of intellectual capitaldheapest and safest way to ensure sustainable
functioning of banks. Pulic (2004) emphasizes thate is a strong link between the intellectual
capital and success of an organization. Additignathe author argues that banks investing
heavily in the intellectual capital and its compotseimprove their performance (Joshi et al.,
2013; Mondal & Ghosh, 2012; Ting & Lean, 2009).



In the studies analyzing the relationship betwdsn dfficiency of intellectual capital and
financial performance of financial institutions, Y& and its components (CEE, HCE and SCE)
are used as indicators of intellectual capitakcefficy. On the other hand, return on assets (ROA)
and return on equity (ROE) are utilized as an iauic of the financial performance. Many
studies in the literature assert that there issatige relationship between financial performance
indicators and VAIC. However, there has been aromgdebate over which VAIC components
improve the performance of financial institutiome studies (Goh, 2005; Mondal & Ghosh,
2012) suggest that the most important VAIC compbhenring a positive impact on the financial
performance is HCE; while others (Al-Musalli & Karhail, 2014; Joshi et al., 2013; Kayacan &
Ozkan, 2015; Puntillo, 2009; Ting & Lean, 2009)imlathat CEE affects the performance
positively.

As for the Turkish banking sector, there is a widgiety of studies investigating the
relationship between the efficiency of intellectgapital and financial performance by means of
the VAIC model. These studies generally focus am hlanks whose shares are traded on the
Istanbul Stock Exchange (currently known as Bostanbul). Ercan et al. (2003) demonstrate
that there is a weak relationship between theieffy of the value added created by these banks
and profitability. Moreover, the authors argue ttiere is a positive correlation between SCE
and profitability; however, there is a negativeatieinship between HCE/CEE and profitability.
For the years between 1995 and 2004, Yalama an#&uB80&007) test the impact of the
intellectual capital held by banks on their prdiitdy with the data envelopment analysis.
Furthermore, the authors created a portfolio basethe intellectual capital in order to test the
impact of intellectual capital on profitability. As result of the study, the authors revealed that
the banks included in the analysis succeeded tothe intellectual capital into profitability by
61.3% and that the portfolio using the intellectcapital as an input achieved maximum return.
Between 1995-2006, Yalama (2013) surveyed the ioekhip between the investment in
intellectual capital and bank profitability on aoshand long term basis by means of the panel
data regression analysis. According to the resflthe study, the intellectual capital increases
profitability of banks, especially in the long rukayacan and Ozkan (2015) suggest there is a
positive correlation between the intellectual capiperformance of the participation banks
operating in Turkey and their profitability ratim addition, the authors argue that CEE has a
greater impact on the profitability of participatittanks compared to other VAIC components.
Similarly, Calskan (2015) demonstrate that CEE has a greater ingmathe profitability of 14
banks traded on Borsa Istanbul. @alet al. (2010) and Calr et al. (2011) calculate the values
of the VAIC and its components of commercial, depetent and investment banks operating in
the Turkish banking system and make comparativlysembetween the banks according to these
values. Apart from the above-mentioned ones, tlaeecalso several studies investigating the
impact of intellectual capital on the financial f;emance of the Turkish banking sector by using
different methodologies (Karacan & Ergin, 2011;dval 2011).

There are studies that examine the relationshipvdet the intellectual capital criteria and
market-to-book ratio of banks or the efficiencyesatFor the period 1998-20®amiloglu (2006)
argue there is no significant correlation betweles YAIC (and its components) of 12 banks
whose shares were traded on Borsa Istanbul andriagket-to-book ratio. Ercan et al. (2003)
demonstrate that there is a positive but statibfi@asignificant relationship between the VAIC
components and market-to-book ratio. Moreover dhors suggest that the VAIC components
negatively affect the efficiency of banks. On théhes hand, Yalama (2013) indicates that
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intellectual capital increases the market value @ffidiency of banks in the long term. Giian
(2015) claims that HCE is more effective on thacefhcy and market-to-book ratio of banks
compared to SCE. The author argues that with isekanvestment in human capital, the
difference between the book values and market satifebanks may be reduced. Oztiirk and
Demirgiing (2005) note that while CEE has a negative impacthe market value of banks,
HCE affects it in a positive way.

3. Data and M ethodology

By the end of 2015, there are a total of 52 bargdeyating in the Turkish banking system. As
demonstrated in Figure 1, banks can be dividedtimt®e main groups according to their scope,
which are (1) deposit banks, (2) development amdstment banks, and (3) participation banks.
Deposit banks may be examined under four types,ehafistate-owned”, “privately-owned”,
“banks under The Savings Deposit Insurance Fundl,“foreign” banks. Foreign deposit banks
are split into two groups: “banks founded in Turkeyd “banks having branches in Turkey”.
Development and investment banks can be divided fhtee categories, which are “state-
owned”, “privately-owned”, and “foreign” banks. iy, participation banks are composed of
“state-owned”, “domestic” and “foreign” banks. Qiet 34 deposit banks operating in Turkey as
of 2015, a total of three are "state-owned", altotall are "privately-owned", one is a "banks
under the Savings Deposit Insurance Fund", andd 9fareign” banks. While 13 of the foreign
deposit banks have been established in Turkeyofsikem have branches in Turkey. Of the 13
development and investment banks operating in fikéotal of three are "state-owned", six are
"privately-owned"”, and four are “foreign" banks. @fe 5 participation banks operating in
Turkey, one is “state-owned”, one is "domestic'd &nree are "foreign" banks. The fact that 26
banks out of 52 operating in Turkey are foreign Ksamlemonstrates the foreign capital
investments aimed at the Turkish banking sector.

This study uses data of 44 banks operating in ubletween 2005 and 2014. They consist of
28 deposit banks, 12 development and investmeritsband 4 participation banks. Data have
been obtained from the statistical reports uploadethe websites of the Banks Association of
Turkey (BAT) and the Participation Banks Associataf Turkey (PBAT). The data that are not
included in these websites have been obtainedtljirdfom websites of banks or the Public
Disclosure Platform (PDP). The total number of obsgons is 440. Given the fact that there are
52 banks operating in Turkey as of the end of 2@1i§,noteworthy that a significant number of
banks were included in the sample. Seven banks lbeee excluded from the sample due to the
lack of data for analysis. The banks and their $yipeluded in the analysis are shown in Table 2.

Value-added intellectual coefficient (VAIC) deve&mpby Pulic (1998)and Pulic (2004)is used
to measure the intellectual capital performancethef banks. The VAIC model reveals the
intellectual capability of a firm and whether itsusces are used efficiently or not. In other words,
VAIC measures the newly-created value per monaiaiinvested in each source. The higher
the VAIC of a firm, the more the value added crddby overall sources of that firm (Pulic,
2004).
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3.1.Dependent Variable

In the study, return on assets (ROA), one of thditional performance measures, is used to
represent the financial performance of banks. R®Ahe key measure of bank profitability
(Dietrich & Wanzenried, 2011; Pasiouras & Kosmid@007), and often utilized in similar
studies (Joshi et al., 2013; Ting & Lean, 2009;aviad, 2013). ROA is calculated by dividing the
net profit (the loss) for the current year by t@tssets.

3.2.Independent Variables

Components of the VAIC model are used as indepeéndmmbles in this study. VAIC is
calculated as follows (Ghosh & Mondal, 2009; Pulig98; Pulic, 2004; Yalama, 2013):

VAIC = CEE+ HCE + SCE 1)

In equation (1), VAIGrefers to the value added intellectual coefficiehthe bank i, CEE
refers to the capital employed efficiency coeffiti®f the bank i; HCErefers to the human
capital efficiency coefficient of the bank i, an€g refers to the structural capital efficiency
coefficient of the bank i. In order to calculatedk variables, the total value added {(M*eated
by banks needs to be calculated. Total; VAcalculated as follows (Al-Musalli & Ku Ismail,
2014; Alipour, 2012; Chu et al., 2011; Pulic, 2004)

VA= OR + EG +A, 2)

In equation (2), VArefers to the total value added created by thé ia®@PR refers to the
operating profit of the bank i; E@efers to the employment cost of the bank i, ane#rs to the
amortization and depreciation of the bank i.

Following the calculation of the total \(Athe components of VAIQCEE, HCE and SCH
are calculated. CERhe first component of VAICis calculated as follows:

CEE = VA/CE (3

In equation (3), CEefers to the capital employed (book value of @33 the bank i; in other
words, equity value of the bank i. HC&hd SCEare calculated as follows:

HCE = VA/HC, (4)
SG = VA-HC (5)
SCE = SG/VA, (6)

In equations 4, 5 and 6, Hf&fers to the personnel expenses of the bank B&hcefers to the
difference between Vifand HG.

3.3.Control Variables



As in other studies in the literature (Alipour, 20Mondal & Ghosh, 2012; Yalama, 2013),
bank size (LNTA - Natural Log of Total Assets) daderage (LEV- Ratio of Long-Term Debt to
Total Assets) are included in the regression mo@disdel 2 and 4) as control variables. In
addition, dummy variables (DEPOSIT and PARTICIPANare used to demonstrate the
influence of the bank types on the bank profit&pilin the models 2 and 4, DEPOSIT
(PARTICIPATION) takes value 1 for banks classifeldeposit (participation) banks, according
to the Banking Regulation and Supervision Agendg$8.), and 0 otherwise.

3.4.Regression Models and Hypothesis

Models to be tested in the study are demonstratdcible 1. Models 1 and 2 in Table 1 test
the relationship between the financial performameasure (RO#4 of banks and VAIE Models
3 and 4 examine the association between R&#A& components of VAIGCEE, HCE and
SCE). Control variables are also included in Modeh® &odel 4.

Table 1
Regression Models

Model Regression Equation

1 ROA; = Bo + B1 VAIC; +&;

2 ROA; = Bo + B1 VAIC;; + B LNTV; + B3 LEV; + B4 DEPOSIT +85 PARTICIPATION +¢;

3 ROA; = Bo + B1 CEE+ BHCE; + B3SCE; +g

4 ROA = o + B1 CEE+ BHCE, + BsSCE; + BLNTV; + BsLEV,, + s DEPOSIT +8; PARTICIPATION g,

Models in Table 1 are used to test the followingdthesis:

H1: There is a significant positive relationshigveen the value added intellectual capital
coefficient (VAIC) of the banks operating in Turkeynd their financial performance measure
(ROA).

H2: There is a significant positive relationshiptvibeen the capital employed efficiency
coefficient (CEE) of the banks operating in Turkayd their financial performance measure
(ROA).

H3: There is a significant positive relationshiptvibeen the human capital efficiency
coefficient (HCE) of the banks operating in Turkayd their financial performance measure
(ROA).

H4: There is a significant positive relationshiptviaeen the structural capital efficiency
coefficient (SCE) of the banks operating in Turkayd their financial performance measure
(ROA).

4. Empirical Results

Table 2 demonstrates the average value of theblasiaconcerning the intellectual capital
performance of the banks in the 2005-2014 period-dble 2, Panel A shows the average value
of VAIC and its components for deposit banks, P& é&r development and investment banks,
and Panel C for participation banks. Individual keaimcorporated into each bank group in Table
2 are ranked according to their average VAIC. Base®anels A, B and C in Table 2, Fibabanka
(7.4586), Turk Eximbank (12.2579) and AlbarakaT(BKb571) are the banks with the highest
average VAIC among bank groups. On the other hdredbanks with the lowest average VAIC
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include Société Générale (1.2940), Nurol Yatinmigesi (0.6467) and Kuveyttirk (3.0935).

When the average VAIC values are evaluated on #sestof bank groups, development and
investment banks have the highest average VAICS568) and participation banks have the
lowest average VAIC (3.4036). Deposit banks ar¢ha second place with the average VAIC

value of 3.7122. If the VAIC components in Tablar2 analyzed, it can be concluded that the
most important component of the VAIC value for thenks operating in the Turkish banking

sector is HCE. This result is also consistent wi#my other studies in the literature (Goh, 2005;
Joshi, Cahill, & Sidhu, 2010; Joshi et al., 2013).

Table 2

VAIC and its Components for the Sample Banks

Bank Name CEE HCE SCE VAIC
Panel A: Deposit Banks

Fibabanka 0.2108 1.1305 6.1173 7.4586
Bank Mellat 0.2925 6.2684 0.7914 7.3523
Akbank 0.2843 4.6289 0.7789 5.6921
Deutsche Bank 0.2493 4.7293 0.6940 5.6727
JPMorgan Chase Bank 0.2372 4.5333 0.7605 5.5310
Ziraat Bankasi 0.4788 4.0327 0.7465 5.2580
Halk Bankasi 0.3932 3.9324 0.7395 5.0652
Garanti Bankasi 0.3464 3.9705 0.7414 5.0584
Vakiflar Bankasi 0.2822 3.2606 0.6886 4.2315
Is Bankasi 0.2949 2.9745 0.6621 3.9315
Finans Bank 0.3700 2.8451 0.6336 3.8487
Alternatifbank 0.4124 2.6367 0.5850 3.6341
The Royal Bank of Scotland 0.2880 2.6648 0.5842 3.5370
Habib Bank 0.0990 3.0775 0.1579 3.3343
Denizbank 0.3793 2.2948 0.5540 3.2282
Anadolubank 0.3715 2.2440 0.5478 3.1633
Yapi ve Kredi Bankasi 0.1417 2.0792 0.7039 2.9248
Arap Turk Bankasi 0.2164 2.1854 0.4544 2.8562
Citibank 0.3271 2.0603 0.4627 2.8501
Turk Ekonomi Bankasi 0.3827 1.9315 0.4779 2.7922
Sekerbank 0.3763 1.9184 0.4715 2.7662
HSBC Bank 0.3423 1.9381 0.4301 2.7105
ING Bank 0.3116 1.8145 0.4324 2.5585
Tekstil Bankasi 0.2176 1.5215 0.3318 2.0709
Turkish Bank 0.1471 1.4183 0.2662 1.8316
Turkland Bank 0.1948 1.2966 0.1771 1.6685
Adabank 0.0425 1.1969 0.3808 1.6202
Société Générale 0.1853 0.8554 0,2533 1.2940

10



Average (28) 0.2813 2.6943 0.7366 3.7122

Panel B: Development and Investment Banks

Tirk Eximbank 0.1168 11.2561 0.8851 12.2579
TSKB 0.2501 7.9139 0.8704 9.0343
Takasbank 0.2528 3.8891 0.7301 4.8720
Diler Yatirim Bankasi 0.0897 3.9815 0.6495 4.7208
iller Bankasi 0.0820 3.7365 0.7224 4.5410
GSD Yatirim Bankasi 0.1529 3.0178 0.6518 3.8225
Tirkiye Kalkinma Bankasi 0.1967 2.5796 0.5398 3.3161
Aktif Yatirim Bankasi 0.2440 2.4052 0.5346 3.1838
BankPozitif 0.1050 2.2932 0.6900 3.0882
Merrill Lynch 0.2740 1.3101 0.4199 2.0040
Standard Chartered 0.2364 1.6552 0.0852 1.9768
Nurol Yatirim Bankasi 0.0604 0.7972 -0.2109 0.6467
Average (12) 0.1717 3.7363 0.5473 4.4553
Panel C:Participation Banks

AlbarakaTirk 0.3823 2.5688 0.6061 3.5571
Turkiye Finans 0.3901 2.5450 0.6050 3.5401
Bank Asya 0.3152 2.3427 0.7655 3.4234
KuveytTurk 0.3705 2.1859 0.5371 3.0935
Average (4) 0.3645 2.4106 0.6284 3.4036

Table 3 presents the average annual values ofafieles (CEE, HCE, SCE and VAIC) used
in the analysis concerning the impact of intellattoapital on the financial performance of
banks. The average VAIC of all banks is 3.8868tfar 2005-2014 period. When this value is
compared with the results of studies conductedheracountries (Al-Musalli & Ku Ismail, 2014;
El-Bannany, 2012; EBannany, 2008; Joshi et al., 2013; Ting & Lean, 90 can be observed
that it is lower than the average VAIC of the bangerating in the United Kingdom (10.80) and
the United Arab Emirates (7.94); but higher tham llanks operating in Australia (3.67), Saudi
Arabia (3.65) and Malaysia (1.78). Only 15 of tleb&nks included in the analysis have a higher
average VAIC than this one (see Table 2). Moreoaeerage VAIC values for the years apart
from 2006, 2007 and 2009 are lower than this valleble 3 demonstrates that the most
important component for the VAIC is HCE.

Table 3

VAIC and its Components from 2005 to 2014

Year CEE HCE SCE VAIC
2005 0.2918 2.9179 0.4265 3.6362
2006 0.2690 2.6977 1.9498 49164
2007 0.3043 3.1922 0.7536 4.2501
2008 0.2777 3.0547 0.3796 3.7120
2009 0.2788 3.4521 0.4784 4.2092
2010 0.2483 2.9793 0.5257 3.7533
2011 0.2443 3.0326 0.5492 3.8260
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2012 0.2503 2.9385 0.5463 3.7351

2013 0.2168 2.5603 0.5134 3.2905
2014 0.2085 2.7016 0.6289 3.5391
2005-2014 0.2590 2.9527 0.6751 3.8868

Pearson correlation analysis results related toséin@bles used in the analysis are shown in
Table 4. There is a statistically significant pegtcorrelation between ROA and VAIC, CEE and
HCE. Among independent variables, HCE is the véiabth the highest correlation with ROA
(r = 0.5593). SCE has a negative but statisticadgignificant relationship with ROA. It is
observed that there is no strong correlation betwedependent variables. This result suggests
that multicollinearity problem between independeariable is weak or non-existent.

Table 4
Pearson Correlations Between Variables
ROA VAIC CEE HCE SCE LNTV LEV
ROA
VAIC 0.3271"
CEE 0.3871" 0.1524"
HCE 0.5593" 0.6139" 0.2593"
SCE -0.0375 0.7847 -0.0630 -0.0057
LNTV -0.0504 0.1128 0.3623" 0.1414" 0.0136
LEV -0.2890" -0.0412 0.4169 -0.1353" 0.0280 0.6467

" and” represents statistical significance at 1% and&#l$, respectively.

Table 5 demonstrates the results concerning theeM@d 2, 3 and 4) which show the
relationships between the profitability of the bardperating in Turkey and their intellectual
capital performance. Regression results suggestathanodels put forward in the study are
statistically significant. When explanatory powéitlee models is compared, it can be concluded
that adjusted Rvalues (0.5235 and 0.5123, respectively) of the &i@dand 4 are higher than the
adjusted Rvalue of the Model 1 and 2 (0.0818 and 0.171&eetively). This result proves that
the components of VAIC are better at explaining ghafitability of banks than the VAIC alone
(Chen et al., 2005; Joshi et al., 2013; Ku IsmaK&em, 2011).

Results of the Models 1 and 2 presented in Talgbdws there is a positive but statistically
insignificant relationship between VAIC and theaficial performance indicator (ROA) for the
period 2005-2014. This finding implies that VAICshao impact on the profitability of banks.
Joshi et al. (2013) also put forth similar findinfyg the financial institutions operating in
Australia. Moreover, the authors indicate that nmadsthe recent studies (Maditinos et al., 2011,
Mehralian et al., 2012) present various findingsveing that ROA is not affected by VAIC.

Table 5
Regression Results
Independent Variables Model 1 Model 2 Model 3 Model 4
C 0.0098 0.0160 -0.0233 0.0182
(1.3179) (0.6778) (-3.3425) (0.9241)
VAIC 0.0025 0.0023
(1.2695) (1.2407)
CEE 0.0683 0.0933"
(2.6596) (3.5985)
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HCE 0.0086" 0.0056"

(3.9881) (4.1304)
SCE 0.0000 0.0000
(0.4224) (0.7647)
LNTV 0.0028 0.0011
(1.6257) (0.9814)
LEV -0.0656" -0.0760"
(-2.8514) (-5.75009)
DEPOSIT 0.0014 0.0011
(0.1811) (0.2014)
PARTICIPATION 0.0066 0.0011
(0.9869) (0.1808)
Adjusted B 0.0818 0.1718 0.5235 0.5123
F-statistics 40.1159 17.9999 11.4863 66.8880
p-value 0.0000 0.0000 0.0000 0.0000

™ represents statistical significance at 1% level.

The figures in the parentheses are the t-statistics

After applying several tests (F test, LM test aralibiman test) with respect panel data analysis, M¢tle2, and 4) are estimated using one-way
individual-specific random effect model and Modg) (s estimated using one-way individual-specifi@fl effect model. In order to deal with
heteroscedasticity for all four models, White (1pB6teroscedasticity-consistent standard errorssed.

ROAIt = B0 +B1 VAICit +eit (1)
ROAIt = 0 +B1 VAICit + B2 LNTVit + B3 LEVit + p4 DEPOSIT 485 PARTICIPATION -it )

ROAIt = B0 + p1 CEEit+Bp2HCEit + B3SCEit it )(3
ROAIt = B0 + p1 CEEit+p2HCEit +B3SCEit +BALNTVit + B5LEVit + B6 DEPOSIT 487 PARTICIPATION it o)

Results concerning the Models 3 and 4 present@dlte 5 show the relationship between the
components of VAIC (CEE, HCE and SCE) and ROA. Figd imply there is a statistically
significant positive relationship between CEE an@AR In other words, an increase in CEE
enhances the profitability of banks. There is asstatistically significant positive relationship
between HCE and ROA. However, CEE has a greatdistgtally significant effect on
profitability compared to HCE. These results sugdfeat the profitability of banks in Turkey is
affected by CEE rather than HCE. In other wordsikisaoperating in the Turkish banking sector
use their financial and physical assets efficiemlyan attempt to reach a higher profitability
level.

According to the results of Model 3 and Model 4 ynhat there is no statistically significant
relationship between SCE and ROA. Ting and Lea®92@nd Joshi et al. (2013) also suggest
that SCE does not have a statistically signifiedfecct on the profitability of financial institutis
in Malaysia and Australia.

Finally, the empirical evidence obtained regardihg control variables in Model 2 and 4
shows that bank size and bank type do not havesiiyioor negative effect on the profitability
of banks. Leverage ratio, on the other hand, hastatistically significant effect on the
profitability of banks but in a negative way.

5. Conclusion

The relationship between intellectual capital aindricial performance of banks has been the
subject of countless studies. If the literaturetlois subject is reviewed, it is observed that the
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intellectual capital has a positive impact on ficiah performance of banks. In this study, the
intellectual capital efficiency of 44 banks openmgtiin Turkey between 2004 and 2015 is
calculated by means of value added intellectualfficeent (VAIC) and it analyses how
intellectual capital affects the financial performoa of these banks (ROA). The study provides
significant inputs to the current literature byluding 44 banks (out of 52) in the sample and
analyzing the VAIC values according to bank typ€snsidering that most of the studies in
Turkey focus only on the banks traded on Borsanksib(Ercan et al., 200Familoglu, 2006;
Yalama, 2013; Yalama & Coskun, 2007), this study step forward in the relevant field.

The findings of the study suggest that intellectcapital of the Turkish banking sector is
primarily affected by human capital efficiency dogént (HCE). On the other hand, capital
employed efficiency coefficient (CEE) and structwapital efficiency coefficient (SCE) is less
effective in creating value in the banking sectompared to HCE. Goh (2005), Joshi et al.
(2010), and Joshi et al. (2013) have drawn singtanclusions for the financial institutions in
Malaysia and Australia. Average VAIC of all banks the analyzed period is 3.8868 and
approximately 34% of the banks included in the ysialhave a higher average VAIC than this
value. In terms of bank types, development andstment banks has the highest average VAIC.

The regression results show that both CEE and Ht&Etdhe financial performance of banks
in a positive way. On the other hand, contrary xpeetation, CEE has more influence on the
financial performance compared to HCE. Therefokis operating in the Turkish banking
sector should use their financial and physical tedpif they wish to reach a higher profitability
level. SCE does not have a significant effect @nfthancial performance of banks. These results
are also consistent with other studies in theditee (Joshi et al., 2013; Ting & Lean, 2009).

While the banking sector, the key component in Taekish financial system, is analyzed,
other financial institutions (such as insurance panies and investment trusts) have not been
included in this study. In addition, there are was methods (i.e. market-to-book ratio, Tobin's Q
ratio, balanced scorecard) other than VAIC to mesathe intellectual capital performance. Thus,
future studies may cover all companies operatirtgafinance sector and apply to other methods
to measure intellectual capital performance of rfmal institutions. Therefore, the foregoing
study will constitute an important reference pdartfuture studies.

References

Al-Musalli, M. A. K., & Ku Ismail, K. N. I. (2014).Intellectual capital and its effect on financi@rfprmance of
banks: Evidence from Saudi ArabRrocedia - Social and Behavioral Sciences,,181-207.

Alipour, M. (2012). The effect of intellectual cégli on firm performance: An investigation of Iransurance
companiesMeasuring Business Excellence (1) 53-66.

Appuhami, B. A. R. (2007). The impact of intelleakicapital on investors’ capital gains on shares:efpirical
investigation of thai banking, finance and insuegectorinternational Management Review2} 14-25.

Berzkalne, 1., & Zelgalve, E. (2014). Intellectuzdpital and company valu®€rocedia - Social and Behavioral
Sciences, 11®B87-896.

Brooking, A. (1996).Intellectual capital, core asset for the third maithium enterpriseLondon: International
Thomson Business Press.

Canibao, L., Garcia-Ayuso, M., & Sanchez, P. (20@®@counting for intangibles: A literature reviedournal of
Accounting Literature, 1,9102-130.

Chan, H. K. (2009a). Impact of intellectual capital organisational performance: An empirical stoflgompanies
in the Hang Seng Index (part The Learning Organization, {¥), 4-21.

Chan, K. H. (2009b). Impact of intellectual capibal organisational performance: An empirical stoflgompanies
in the Hang Seng Index (part 2he Learning Organization, {6), 22-39.

14



Chen, M.-C., Cheng, S.-J., & Hwang, Y. (2005). Anpérical investigation of the relationship betwdatellectual
capital and firms’ market value and financial pemi@ance.Journal of Intellectual Capital, @), 159-176.

Chu, K. W. S., Chan, H. K., & Wu, W. W. Y. (201Gharting intellectual capital performance of théegay to
China.Journal of Intellectual Capital, 12), 249-276.

Calir, F., Altin Gumigsoy, C., Cirit, F., & Bayraktagidu, A. E. (2011).Intellectual capital in development and
investment banks of TurkeRaper presented at the International Conferencéndustrial Engineering and
Operations Management, Kuala Lumpur, Malaysia.

Calir, F., Altin Gumisoy, C., Cirit, F., Yorulmaz, E., & Bayraktaia, A. E. (2010).Intellectual capital in
Turkish private banksPaper presented at the International ConferenceKmowledge Management and
Information Sharing, Valencia, Spain.

Calgkan, M. M. T. (2015). Bilgi ekonomisinde entellektiisermaye: Borsdstanbul'da bankacilik sektorii
uygulamasiYonetim ve Ekonomi Agarmalari Dergisi, 133), 121-137.

Celikkol, H. (2008). Entellektiiel sermayenin olcisn In R. Aikoglu, M. Kurt & K. Ozcan (Eds.)Entelektiiel
sermaye: Teori, uygulama ve yeni perspektifiigr. 60-90). Ankara: Gazi Kitabevi.

Dietrich, A., & Wanzenried, G. (2011). Determinafsbank profitability before and during the crisiBvidence
from SwitzerlandJournal of international financial Markets, Institans and Money, 438), 307-327.

Edvinsson, L. (1997). Developing intellectual capét SkandiaLong Range Planning, 88), 320-373.

El-Bannany, M. (2012). Global financial crisis athe intellectual capital performance of UAE banksurnal of
Human Resource Costing & Accounting(1)6 20-36.

El-Bannany, M. (2008). A study of determinants of lletdual capital performance in banks: The UK cdseirnal
of Intellectual Capital, @3), 487-498.

Ercan, M. K., Oztirk, M. B., & DemirgiigeK. (2003).Degere dayall yonetim ve entellektiiel sermakekara:
Gazi Kitabevi.

Ferraro, O., & Veltri, S. (2011). The value relegarof intellectual capital on the firm’s market wel An empirical
survey on the lItalian listed firmbiternational Journal of Knowledge-Based Developtm2(i), 66-84.

Firer, S., & Stainbank, L. (2003). Testing the tielaship between intellectual capital and a comf{sapgrformance:
Evidence from South Africavieditari Accountancy Research, (1), 25-44.

Firer, S., & Williams, S. M. (2003). Intellectuahjgital and traditional measures of corporate peréorce.Journal
of Intellectual Capital, €3), 348-360.

Gan, K., & Saleh, Z. (2008). Intellectual capitadacorporate performance of technology-intensivenganies:
Malaysia evidenceéAsian Journal of Business and Accounting,)1113-130.

Ghosh, S., & Mondal, A. (2009). Indian software aafirmaceutical sector ic and financial performadoarnal of
Intellectual Capital, 1(8), 369-388.

Goh, P. C. (2005). Intellectual capital performanteommercial banks in Malaysidournal of Intellectual Capital,
6(3), 385-396.

Goldfinger, C. (1997)Understanding and measuring the intangible econo@wyrrent status and suggestions for
future researchPaper presented at the CIRET seminar. Helsinki.

Joshi, M., Cahill, D., & Sidhu, J. (2010). Intelteal capital performance in the banking sector:a&sessment of
Australian owned bankdournal of Human Resource Costing & Accountind2),4151-170.

Joshi, M., Cahill, D., Sidhu, J., & Kansal, M. (&)1Intellectual capital and financial performané@: evaluation of
the Australian financial sectafournal of Intellectual Capital, 12), 264-285.

Kamath, G. B. (2008). Intellectual capital and aygte performance in Indian pharmaceutical industoyrnal of
Intellectual Capital, 4), 684-704.

Kandemir, T. (2008). Entellektiiel sermaye kavramtarihsel gefimi. In R. Asikoglu, M. Kurt & K. Ozcan (Eds.),
Entelektiiel sermaye: Teori, uygulama ve yeni péasfer (pp. 16-29). Ankara: Gazi Kitabevi.

Kaplan, R. S., & Norton, D. P. (1996)he balanced scorecard: Translating strategy inttian. Boston: Harvard
Business School Press.

Karacan, S., & Ergin, E. (2011). Bankalarin entdleksermayesi ile finansal performansi arasindiaki. Business
and Economics Research Journg4 ) 73-88.

Kayacan, M., & Alkan, N. (2005)Turkiye’deki bgeri sermayenin ekonomik gleri ve Avrupa Birlgi Ulkeleri ile
karsilastirilmasi. Ankara: Ziraat Bankasi 8. Yayinlari.

Kayacan, M., & Ozkan, N. (2015Entelektiiel sermaye ve katim bankalarinin finhpsaformansina etkisiPaper
presented at the 19. Finans Sempozyumu, Corumgyurk

Ku Ismail, K. N. I., & Karem, M. A. (2011). Intelitual capital and financial performance of bank€Bahrain.
Journal of Business Management and Accountiftj, $3-77.

15



Kurt, M. (2008). Entellektiiel sermayenin temel whsu. In R. Asikoglu, M. Kurt & K. Ozcan (Eds.)Entelektiiel
sermaye: Teori, uygulama ve yeni perspektifigr. 30-44). Ankara: Gazi Kitabevi.

Lev, B., & Zarowin, P. (1999). The boundaries ofdincial reporting and how to extend thelmurnal of Accounting
Research, 32), 353-385.

Lhaopadchan, S. (2010). Fair value accounting atahgible assets: Goodwill impairment and manabetiaice.
Journal of Financial Regulation and Compliance(2)3 120-130.

Maditinos, D., Chatzoudes, D., Tsairidis, C., & Tibe, G. (2011). The impact of intellectual capital firms'
market value and financial performangeurnal of Intellectual Capital, 12), 132-151.

Makki, M. A. M., Lodhi, S. A., & Rohra, C. L. (2009Impact of intellectual capital on shareholdessning.
Australian Journal of Basic and Applied Sciencéd),33386.

Mehralian, G., Rajabzadeh, A., Sadeh, M. R., & Raskl. R. (2012). Intellectual capital and corperperformance
in Iranian pharmaceutical industournal of Intellectual Capital, 13), 138-158.

Mondal, A., & Ghosh, S. K. (2012). Intellectual @ap and financial performance of Indian banlsurnal of
Intellectual Capital, 184), 515-530.

Mosavi, S. A., Nekoueizadeh, S., & Ghaedi, M. (20¥study of relations between intellectual capitamponents,
market value and finance performand&ican Journal of Business Managemer{t})61396-1403.

Oztiirk, M. B., & Demirgiing K. (2005). Entelektiiel sermayenin firma ghi (izerindeki etkisinin entellektiiel
katma dger katsayisi yontendie 6lcilmesi: Tiirkiye'de faaliyet gosteren bankalaerinde ampirik bir cajma
Paper presented at the 9. Ulusal Finans Sempozykiapadokya.

Oztiirk, M. B., & Demirgiing K. (2007). Determination of effect of intellectuzapital on firm value via value
added intellectual coefficient methodology: An erigail study on ISE-listed manufacturing firmistanbul Stock
Exchange Review, (87), 59-78.

Pal, K., & Soriya, S. (2012). IC performance ofiard pharmaceutical and textile industdpurnal of Intellectual
Capital, 131), 120-137.

Pasiouras, F., & Kosmidou, K. (2007). Factors ieflcing the profitability of domestic and foreignnumercial
banks in the European UnidResearch in International Business and Financ€2R222-237.

Powell, S. (2003). Accounting for intangible assefurrent requirements, key players and future ctives.
European Accounting Review, (4, 797-811.

Pulic, A. (1998).Measuring the performance of intellectual potentraknowledge economfaper presented at the
2nd McMaster World Congress on Measuring and Mamagdntellectual Capital by the Austrian Team for
Intellectual Potential.

Pulic, A. (2004). Intellectual capital — does ieate or destroy valué®easuring Business ExcellencélB 62-68.

Puntillo, P. (2009). Intellectual capital and besia performance. Evidence from Italian banking stiguJournal of
Corporate Finance, @2), 97-115.

Roos, J., Roos, G., Dragonetti, N. C., & Edvinsdan(1997). Intellectual capital: Navigating in thew business
landscape. London: MacMillan Press.

Steward, T. (1991). Intellectual capital: Brainpoweortune

Steward, T. A. (1997)Intellectual capital: The new wealth of nationdew York: Doubleday Dell Publishing
Group, Inc.

Sveiby, K. E. (1997).The new organizational wealth: Managing and measgrknowledge-based assefan
Francisco, CA: Berrett-Koehler Publishers.

Samiloglu, F. (2006). The performance analysis of the Birkbanks through VAIC and MV/BV ratid/dnetim
Bilimleri Dergisi 41), 237-257.

Tan, H. P., Plowman, D., & Hancock, P. (2007). lletdual capital and financial returns of companiisurnal of
Intellectual Capital, 1), 76-95.

Ting, I. W. K., & Lean, H. H. (2009). Intellectuahpital performance of financial institutions in Bslgsia. Journal
of Intellectual Capital, 1¢4), 588-599.

Tseng, C.-Y., & Goo, Y.-J. J. (2005). Intellectwealpital and corporate value in an emerging econdenypirical
study of Taiwanese ManufactureR&D Management, 38), 187-201.

Vaisanen, J., Kujansivu, P., & Lénnqvist, A. (200Ejfects of intellectual capital investments omguctivity and
profitability. International Journal of Learning and Intellectu@hpital, 44), 377-391.

Wang, J.-C. (2008). Investigating market value imtellectual capital for S&P 50@ournal of Intellectual Capital,
9(4), 546-563.

White, H. (1980). A heteroskedasticity-consistemtariance matrix estimator and a direct test faetoskedasticity.
Econometrica, 48817-838.

16



Yalama, A. (2013). The relationship between intglial capital and banking performance in TurkeyidErce from
panel datalnternational Journal of Learning and Intellectu@hpital, 1d1), 71-87.

Yalama, A., & Coskun, M. (2007). Intellectual capiperformance of quoted banks on the IstanbulkSEb@hange
market.Journal of Intellectual Capital, @), 256-271.

Yildiz, S. (2011). Entelektiel sermayengteime performansina etkisi: Bankacilik sektérinidetsstirma. Anadolu
Universitesi Sosyal Bilimler Dergisi, {3), 11-28.

17



