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ABSTRACT

Intellectual capital is becoming increasingly important in financial decisions made by managers in the
information-based environment. However, only a small portion of a company’s total assets is represented by
intangible assets (such as concessions, licenses, patents, and trademarks). The current research investigates the
relationship between an organization’s Intellectual capital and its health. A new model — Modified Extended
Value-added Intellectual Capital Coefficient — was also proposed. The findings were compared with the two
existing models, namely, Value Added Intellectual Coefficient and Modified Value Added Intellectual Coefficient.
Panel data regression is used to assess the performance of 25 Indian pharmaceutical and drug companies
throughout the period 2010-2019. Human capital efficiency, structural capital efficiency, and relational capital
efficiency have been proven to have a substantial positive correlation with return on assets (ROA). In addition,
a negative yet significant link exists between organizational capital efficiency and a company’s profitability.
Under the Value Added Intellectual Coefficient, human capital and structural capital efficiency do not affect the
market value to book value. The market value-to-book value, on the other hand, is positively impacted by capital
employed efficiency.
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OPUTUHAJIbHAS CTATbA

UccnepoBaHMe MHTENNEKTYaNIbHOrO Kanutana
B papMaLeBTUYECKOW NPOMbILLIEHHOCTU UHauu:
MCMNoNb30BaHUEe aHaNn3a NaHeNIbHbIX AAHHbIX

C. Cunrxan® ™, C. [ynTa®, B.K. [ynta©

3° Yuuepcutet AMutu, Hoiaa, YrTap-Npaaew, Muaus;

CUMHAUMCKNIA MHCTUTYT MeHeoxXMeHTa, MHpop, Maaxbs-Mpagew, NHoms
™ ABTOp 419 KOPPECMOHAEHLMM

AHHOTAUMA
MHTennekTyanbHbl Kanutan npuobpeTtaeT Bce Honbluee 3HaYeHWe B GUHAHCOBLIX pelleHUsX, MPUHUMAEMbIX Me-
HeagXxepamu B yc/loBusAX MHbOpMauuMoHHOM cpedbl. OgHako nuwb Hebonbwasg vacTb 06WMX aKTUBOB KOMMAHUMU
npeAcTaBfieHa HemMaTepuanbHbIMKW aKTMBAMM (TaKUMMU KakK KOHLECCUM, NIULLEH3UWU, NATEHTbl M TOProBble MapkMu).
B naHHOM uccnenoBaHUKM aBTOPbI M3Y4YAKOT B3aUMOCBA3b MEXY UHTEIeKTyalbHbIM KanuTaNoM opraHu3aunm u ee
(GUHaHCOBbLIM 380p0oBbeM. [lpennoxeHa HOBas Moaenb — MOAMPULMPOBAHHbBIN paclIMPEHHbIN KOIDPULUNEHT WH-
TeNNeKTyaNbHOro Kanutana ¢ f06aBNeHHON CTOMMOCTbIO. [onyyeHHble pe3ynbTaTbl aBTOPbl CPABHUAW C ABYMS Cy-
WeCTBYOLWUMMU MOLENSIMU, @ UMEHHO, KOIPDULMEHTOM UHTENNEKTYaNbHOro Kanutana ¢ 4o6aBneHHON CTOMMOCTbIO
M MOAMDULMPOBAHHBIM KO3IDPULMEHTOM MHTENNEKTYanbHOro Kanutana ¢ nobaBneHHOM CcTOMMOCTbIO. Perpeccus
NaHeNbHbIX AAaHHbIX MCMOAb30BaHA ANS OLEHKM 3PDEKTUBHOCTU LeATeNbHOCTU 25 MHAMKCKUMX hapMaLeBTUYECKMX
komnaHwuit 3a nepmog 2010-2019 rr. lokasaHo, 4To 3PpHEeKTUBHOCTb YEIOBEYECKOTO, CTPYKTYPHOIO M PensiLMOHHO-
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ro KanuTana UMeeT CYLLEeCTBEHHYIO NMONIOXUTENbHY KOppensiumto ¢ peHTabenbHocTbio akTneoB (ROA). Kpome Toro,
CyLLecTBYyeT OTpMLATeNbHAs, HO 3HaUMMas CBA3b Mexay 3bdEeKTUBHOCTbIO OPraHM3aLMOHHOIO KanuTana u npubbinb-
HOCTbO KOMNaHuK. COrnacHo UHTeNNeKkTyanbHoMy Ko3hduumeHTy fobaBneHHON cTouMocT 3QPEKTUBHOCTD Yeno-
BEYECKOro M CTPYKTYPHOrO KanuTana He BAMSET Ha COOTHOLIEHWE PbIHOYHOM M 6anaHcoBoi cTtoumoctu. C apyrow
CTOPOHbI, HAa COOTHOLWEHME PbIHOYHOM M BanaHCOBOW CTOMMOCTU NOJIOXKUTENBHO BAMUSAET 3PHEKTUBHOCTb MCNONb3Y-
eMoro Kanurana.

Knroueesnbie cnoea: hvHaHCOBOE 300p0OBbe; PapMaLEeBTUYECKUIM CeKTOP; 3O PEKTUBHOCTb OPraHU3aLMOHHOIO KanuTana; uH-
TeNNeKTyanbHbI Kanutan

Ans yumuposarus: Singhal S., Gupta S., Gupta V.K. Study of intellectual capital on drugs and pharmaceutical industry of
India: Using panel data analysis. @uHaHcel: meopus u npakmuka. 2022;26(1):66-78.DOI: 10.26794/2587-5671-2022-

26-1-66-78

1. INTRODUCTION

The economy has evolved from physical assets
to an information-based environment in recent
years. The information-based economy focuses
on the contributions, originality, capacity,
relationships, database, and knowledge of
human resources within the premises of an
organization. Intellectual Capital (IC) adds
value to the product and services by actively
managing the intangible assets, thus impacting
the organization’s health. Hence, tangible and
intangible assets are essential sources for the
growth of an organization. However, the relevance
of IC is increasing day by day, but the disclosure
of IC is limited in financial statements [1]. This
is because the International Financial Reporting
Standards (IFRS, 138) restricted the reporting
of intangible assets, excluding goodwill in the
financial statements [2]. Moreover, there is no
proper framework for reporting IC [3]. Also, the
reporting and disclosure of IC are in infancy in
India [4]. Moreover, the quality of the human
resource is still a concern in developing nations
as regular training, skills, knowledge needs to
be imparted to the employees. Because of this,
the Indian Government, under the Ministry of
Skill Development and Entrepreneurship (2015)
scheme, has recognized the growth of intellectual
assets, human capital, and innovation.

A well-managed IC will boost the organization’s
worth and skill in the financial market. Furthermore,
the ongoing expansion of science and technology
has made IC ideal for knowledge innovation.
However, the management is inconsistent
in reporting IC because of divergent results.
The inconclusive results attribute no defined
methodology to be used in developed or developing
nations to calculate IC. Though many studies have
used the Pulic model, the calculation of Structural
Capital (SC) has been criticized. P. Stahle, S. Stahle,
S. Aho [5] criticized the estimation of SC based on
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the Organization’s Learning theory. The theory
emphasizes a firm’s capabilities, acquiring new
knowledge and converting them into distinct
methods, models, and copyrights. As a result, the
studies have modified the calculation of SC. Our
analysis also tried to fill this gap by introducing a
new calculation measure for SC and renaming the
variable organization capital (OC).

The present study examines Intellectual Capital
Efficiency’s impact on 25 Drugs and Pharmaceutical
Industry’s financial performance during 2010-2019.
Also, the paper compares the new model Modified
Extended Value-added Intellectual Capital coefficient
(MEVAIC™) with the existing two models, namely,
Value-Added Intellectual Coefficient (VAIC™) and
Modified Value-Added Intellectual Coefficient
(MVAIC™).

The paper has considered the pharmaceutical
sector for three reasons. Primarily, it is a prominent
sector in investing in intellectual property and
Research and Development activities. Secondly,
this sector induces high investment in IC and can
face worldwide competition because of R&D’s
experts, leading to new drugs, innovation, and
patents [6]. Therefore, this sector is the best
to examine different frameworks. Finally, the
pharmaceutical industry is contemplated innovative
and research-focused due to Human Capital, R&D
activities, the innovation of process or product,
and intellectual dealing [7]. Therefore, our findings
will help determine the appropriate framework for
measuring IC’s Drugs and Pharmaceutical industry
performance.

This research adds to the existing literature in
many ways. Firstly, a new variable, Organization
Capital efficiency (OCE), has been introduced to see
its impact on Financial Performance (FP). Secondly,
this study has introduced a new model, MEVAIC, to
conduct the empirical test and reveal robust results.
Thirdly, the findings suggest that IC adds to the
value of a company. Hence, it is essential to study
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the impact of intellectual capital on Indian Firms.
Fourthly, it will be beneficial for the management
in the measurement of IC.

The research draws up the subsequent sections.
Section 2 focuses on the extent of literature and
formulation of research questions. Section 3 discloses
the research procedure and describes the variables
used in the research. The fourth section discusses
the study’s result and finding, succeeded by the
conclusion, limitations, and implications in section
five.

2. LITERATURE REVIEW

It was in the 1990s when the term ‘intellectual
capital’ gained attraction. Intangible assets are a
form of intellectual capital, which are non-physical
sources of value derived from novelty, structural
goals, or human resources. The researchers define
IC as an intangible value creation component
[8]. As a result, IC has three components: human,
structural, and relational or customer capital.
The first and foremost component is Human
Capital (HC), defined as employees’ experience,
ability, skills, attitude, morals, and capabilities
[9]. It can be enhanced by providing training
to the employees. This investment in training
and development will create both tangible and
intangible assets for the organization. The second
component is Structural Capital (SC), which
means “the set of knowledge and intangible assets
derived from the processes of action owned by the
organization and that remain in it when people
leave”. In other words, it is knowledge created
by enterprises that cannot be separated from the
entity. Patents, discoveries, progress, copyright,
know-how, and systems all appends to SC. The
third component is Relational Capital (RC) that
refers to an organization’s external relationships
with the government, suppliers, consumers, and
stockholders [10]. This capital is an organization’s
ability to create value with external investors.
With a good market reputation, goodwill, customer
satisfaction, strategic alliances, enterprises can
expand significantly.

2.1. Model VAICTM
A. Pulic [11] has developed the model of VAIC™
to measure the efficiency of crucial resources. It
is the most widely used research model due to its
simplicity [12] and cross-sectional comparisons
[13] and to examine the relation between IC and
FP. In addition, the VAIC™ method is objective
as it doesn’t require any grading, judgment, or
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weightage [14]. This model is prevalent because of
audited data availability [2].

2.2. Research gap

Despite having so many advantages, it has been
criticized by a few. D. Maditinos, D. Chatzoudes,
C. Tsairidis et al. [12] have challenged the VAIC
model in terms of its reliability. They have stated
that this model neglects its negative book value,
resulting in reduced output value compared
to input values. P. Stahle, S. Stahle, S. Aho [5]
criticize this model for theoretical inconsistencies,
excluding external capital and calculation of SC.
Several attempts have been made to modify the SC
calculations, and new models have been introduced
[2, 7]. The present study is also an attempt to
address the criticism. Previous studies have treated
R&D as SC but have also changed the calculation
of SCE. This study only changes SC’s parameter,
but the calculation method of SCE is the same as
proposed by A. Pulic [11]. We have also replaced
the old SCE measure with the OCE measure to
understand the models better.

2.3. Prior Studies

The pharmaceutical and medication sector has
undertaken numerous studies all around the world.
According to certain research, IC has a substantial
impact on an organization’s performance [15].
Tangible assets or physical capital have been
suggested in certain studies to be important to
firm success [16—-18].

A study [19] on top 200 listed companies from
2010-2015 used the VAIC™ model to estimate IC’s
impact using Ordinary Least Squares (OLS). It was
found that firm performance differs in firms with
or without government. Also, CEE, HCE, and ICE
significantly impact performance, whereas SCE was
insignificant. S. Aslam, S. Amin [20] also used the
VAIC™ model, and the study revealed that IC has a
positive effect on the firms’ financial performance.

Z.Xinyu [21] researched in China during 2000-
2001 to 2009-2010 using the VAIC™ model and
concluded that HC and CE impact IC but SC does not
have any effect. The study by K. Tandon, H. Purohit,
D. Tandon [22] concluded that HCE and CEE positively
impact profitability and market valuation, but SCE
failed to show any impact on corporate performance.
I. M. Nazir, Y. Tan, M.R. Nazir [10] applied system
GMM to examine the relationship of IC on FP. The
results show the positive association of IC with FP.
The research was conducted in Australia on 571 firms
for the period 2005-2014.
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From the literature mentioned above, there are
mixed results. The most widely used method is
VAIC™ with dual components. Different researchers
are exploring various components in their framework
and trying to study the effect.

This paper aims to estimate the value of IC of
Drugs and Pharmaceutical industries in India and
study its impact on the FP. The VAIC™ model is the
base model. However, this model only examines HC
and SC. Many researchers [7, 23, 24] modified this
model using new components: RC, process capital,
and innovation capital. The second model used for
the comparison is MVAIC™, which uses RC as an
additional component. The third model proposed
in this study is MEVAIC™,

This is a unique study as no previous research has
been conducted to examine the different frameworks.
This study tries to answer two research questions

RQ1: How do the components of IC impact the
FP of an organization?

RQ2: How do the components of IC impact the
market performance of an organization?

3. RESEARCH METHODOLOGY

To analyze the effectiveness of the three models,
the drugs and pharmaceutical sector has been
considered. Information-based resources impact
the industry, making it an excellent place to look
at the components of IC [25]. The sample, data,
models, and variables utilized in the study are
discussed in this section.

3.1. Sample and Data

This study’s data was sourced from the Capitaline
Database, a secondary source. The sample
comprises 25 pharmaceutical companies in India.
The selected companies are listed under the
Bombay stock exchange (BSE-500). Initially, there
were 36 firms; 11 were dropped because of negative
Value Added (VA). According to VAIC™, the model
does not apply to businesses that have more input
than output. The information of the variables was
readily available in the database. The data values
missing in the data have been manually filled from
Annual Reports. The data has been collected for
a decade study from 2010-2019. Thus, the final
sample size was 25 firms for ten years, owing to
260 observations. The data is processed in Stata 14
to examine the relationship among the variables.

3.2.Variables
3.2.1. Predicted Variables — This study includes two
important predicted variables to measure the firms’

performance in various research [26, 27]. Return
on assets (ROA) is employed as the profitability
indicator and market-to-book value (MB) indicator
for the Market Performance. The measured variable
has been elucidated below:

a. ROA is calculated by dividing operating income
by total assets [4].

b. MB is computed by dividing Market
Capitalisation with Shareholder’s equity [6].

3.2.2. Control variables — Studies have used control
variables for firm size, industry, and leverage to study
IC’s impact on an organization’s performance [28, 29].
However, this study has not introduced any control
variable in the regression equation as the sectors
are the same and can be compared [7].

3.2.3. Explanatory Variable — The study employs
five explanatory variables

a. HC Efficiency (HCE)

b. SC Efficiency (SCE)

c. RC Efficiency (RCE)

d. OC Efficiency (OCE)

e. Capital Employed Efficiency (CEE)

Before proceeding to the analysis, the details
about the three models are mentioned below:

1. The VAIC™ Model:

A. Pulic [11] suggested the model of VAIC™
measure IC. This model conceptualizes Value Added
(VA) as a measure to calculate the Intellectual Capital
Efficiency (ICE). Many studies have considered the
VAIC™ model to analyze the impact of IC on a firm’s
performance [4, 7, 26]. However, the calculation of
VAIC involves specific steps.

Step 1: Calculation of VA

VA=0UT - IN,

Where,

OUT — Output, which is calculated with the help
of total sales or total revenues

IN — Input, which is the cost of materials, services,
and components

In other words, VA can also be expressed as:

VA=0OP+EC+ D+ A.

OP represents the Operating Profit, EC is the
Employee Cost, D stands for the depreciation, and
A is Amortization.

Step 2: Calculation of the efficiency of HC, SC,
and capital employed (CE).

2.1. Calculation of HCE

VA

HCE =——.
HC

Here, HC is the proxy for Wages and Salaries.
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2.2. Second Component is SCE and is calculated
as follows:

scE=5C,
VA
Here, SC is the difference between VA and HC.
So, as per A. Pulic [11], ICE is the total of the
coefficients of HCE and SCE.

ICE = HCE +SCE.

A. Pulic [30] stated that to know the true and
fair image of the resources creating value in the
organization, it is necessary to consider inputs
production function.

2.3. Calculation of CEE

ceE="4.
CE
Where CE is the book value of net assets of the

company.
Step 3: Calculation of Value-Creating Efficiency,
which is the total of all the efficiency Coefficients.

VAIC = ICE +CEE

OR
VAIC = HCE+SCE +CEE

OR
varc = YA [3C ) [ A,
HC VA CE

2. The MVAIC™ Model:

N. Bontis [23] suggested The MVAIC™ framework
estimates ICE on the FP. The VAIC™ Model framework
used the coefficients of three sub-components HCE,
SCE, and CEE. The MVAIC™ Model calculates the RCE
coefficient [23, 31, 32] along with the other three
sub-components. The RCE is computed as follows:

RCE = E
VA
Here RC is relational Capital, which denotes
advertisement, marketing, and selling and
distribution expenditure. It is assumed that such
costs are incurred to build and sustain relationships
with external stakeholders [7].

MVAICTM = HCE + SCE + RCE +CEE.

3. The MEVAIC™ Model:
In this model, the measurement criterion for SC is
different from the base model. The proxy to calculate
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SC is through R&D expenditure [7]. According to
the VAIC model, SC is the difference between value
added and employee cost. This means that SC is the
total operating profit, depreciation, and amortization,
which is incorrect as per the organization’s learning
theory [5]. Because of this issue, different researchers
have tried to overcome this issue by introducing a
modified version of VAIC. J.A. Nazari, I.M. Herremans,
R.G. Issac et al. [33] divided the component into
customer, innovation, and process capital. S. Vishnu,
V.K. Gupta [7] proposed three new models with two
new proxy measures. The new measures were RC
that was calculated using selling and marketing
expenses. Also, the SC measurement was changed to
R&D expenses instead of the difference between VA
and HC. However, the author didn’t change the base
model; instead, it introduced three different models.
In the first model, VA was used in the numerator to
measure the efficiencies of all the components. In
the second model, Net Sales were used instead of VA
to calculate the coefficients of components of IC. In
the third model, intensities were calculated using net
sales in the denominator. The Adjusted VAIC model
has been proposed by M. Nadeem, C. Gan, C. Nguyen
[34], where SC is calculated using R&D expenses
and copyrights investment. Also, M. Nadeem, C. Gan,
C. Nguyen [34] have renamed SC as Innovation
capital (INVC). No study has changed SC’s calculation
without any other change in the MVAIC™ model. This
model is similar to MVAIC™ except the calculation
of SC has changed. The SC has been renamed OC for
ease of understanding.

oce=9¢.
VA
Where OC = R&D expenses and OCE is

Organizational Capital Efficiency. So,
MEVAICTM = HCE + OCE + RCE +CEE

wvarc <[ VL) (0C (VA (1)
HC VA RC CFE

The details about the models can be witnessed
in Fig. I and Fig. 2.

4. FINDINGS AND DISCUSSION
4.1. Regression Equations
Numerous researchers have applied OLS
regression to estimate the impact of IC on
business profitability, which has the problem of
not accounting for variation across time or groups
[35]. The research has used a panel data regression
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Intellectual Capital Efficiency Capital Empl
(ICE) (C

CEE=VAICE
CE= Equity paid up+Toial
Reserves excluding revaluation
reserve+ Total Debt+ Other

Human Capital Efficiency
(HCE)

HCE=VAHC SCE=SCNA
HC= Total of Salaries and Wages

RCE=RC/VA
RC= Adverfising + Marketing+
Selling & Disfribution Expense

B R R

Fig. 1. Model 1: VAIC and Model 2: MVAIC

Source: compiled by the author.

Intellectual Capital Efficiency
(ICE)

Same as Model 14 2

Human Capital Efficiency Relational Capital Efficiency
E)

Same as Model 152 Same as Model 182

Fig. 2.Model 3 — MEVAIC

Source: compiled by the author.
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Descriptive Statistics

Table 1

HCE 12.785 7.928 5.996 80.982 N=1250
SCE 0.907 0.032 0.833 0.988 N=250
OCE 0.052 0.044 0.000 0.243 N=1250
RCE 0.054 0.033 0.001 0.171 N=250
CEE 0.950 0.349 0.085 2.047 N=1250
VAICTM 14.642 8.033 7.570 83.229 N=250
MVAICTM 14.695 8.027 7.574 83.261 N=1250
MEVAICTM 13.840 7.993 6.740 82.274 N=1250
ROA 0.821 0.314 0.068 1.742 N=1250
MB 4.604 4.752 0.000 40.554 N=250
Source: compiled by the author.
Table 2

Correlation Matrix

HCE 1.000

SCE 0.7597** 1.000

OCE -0.2214* -0.1201 1.000

RCE -0.1698** -0.2445* 0.0532 1.000

CEE 0.2102* 0.1529* -0.2065** 0.185* 1.000

Source: compiled by the author.

model to overcome this problem. Nine regression
equations across three models have been tested
to assess the impact of IC on financial health. The
equations are as follows:

Model 1: VAIC™

Y, =o0+B, (HCE, )+B, (SCE, )+B, (CEE, ) +¢,.
Model 2: MVAIC™
Y, =o0+B, (HCE, )+B, (SCE, )+

+B,(RCE, )+B, (CEE, )+¢,

Model 3: MEVAIC™
Y, =o+B, (HCE, )+B, (OCE, )+
+B(RCE,)+B, (CEE, ) +¢,.

Where Y is the predicted variable, «a is the
constant, f is the regressor’s coefficient, and ¢ is the
error term for cross-section i at time ¢, respectively.

The panel data regression can either be Fixed
Effect (FE) or Random Effect (RE). To determine the
suitable regression model, the Hausman specification
test by M. Arellano [36] is applied [37].

4.2. Results

4.2.1. Descriptive Statistics

The summary of the variables for all three models
has been presented in Table 1. It can be observed
from Table 1 the mean value of HCE is the maximum
(80.982) of Bliss GVS Pharma, and the minimum value
of HCE (5.996) is Syngene International Limited. This
represents that Bliss GVS Pharma spends less on its
employee in comparison to Sygene International
Limited. Also, the mean value of HCE is maximum
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than SCE, RCE, and OCE. Therefore, the study is
in line with [38, 39]. The total of intangible assets
(HCE, RCE, SCE, OCE) is more than CEE, which means
that companies concentrate more on intangibles
than tangibles. Of the three models used in this
study, the standard deviation of MEVAIC™ (7.993)
is less in comparison to VAIC™ (8.033) and MVAIC™
(8.027). This means that the data for MEVAIC™ is
more clustered in contrast to the other two models.

4.2.2. Correlation

The correlation graph is displayed in Table 2
between the explanatory variables of all three models.
It can be observed that no explanatory variable is
strongly correlated with other variables. Therefore,
there is no multicollinearity problem as no variable in
the correlation matrix has a coefficient more than 0.8
[40]. Apart from this Variance Inflation Factor (VIF)
is calculated to test the issue of multicollinearity.
Table 3 shows the values of VIF. The highest value
of VIF is 2.5, which suggests that multicollinearity
is not present in the data as VIF values are less than
10 and the tolerance level is above 0.10 [41, 42].

4.2.3. Diagnostic Test

Before applying the panel regression, the
following diagnostic tests were used:

1. Stationarity — The Levin, Lin, and Chu unit
root test was used to determine stationarity. As the
p-value is less than 0.05, the alternate hypothesis
is accepted. This means there is no unit root or
stationary in the data.

2. Multicollinearity — From Table 3, it can be
witnessed that VIF is 2.5, which is less than 10, and
tolerance level above 0.10 [41].

3. Heteroscedasticity — Breusch-Pagan test
was applied to test the heteroscedasticity, and the
results depicted that the p-value is less than 0.5%,
thus rejecting the null hypothesis. Hence, there is
the problem of Heteroskedasticity.

4. Serial Autocorrelation — The Wooldridge
serial correlation diagnostic test was applied, and
the results did not accept the null hypothesis. Thus,
there was the problem of autocorrelation in the
data.

Therefore, there was the problem of
heteroscedasticity and autocorrelation in the data.
For this, robust regression results are shown.

4.2.4. Panel Regression Analysis

The effect of IC on FP was examined using panel
data regression analysis. Panel data regression can
control companies’ factors and report individual
heterogeneity [15].

From Tables 4-6 the results could be inferred
for panel data. When all the three models using a

Table 3
VIF and Tolerance Results to check
Multicollinearity

Variable VIF 1/VIF
HCE 2.5 0.40054
SCE 2.47 0.40557
CEE 1.14 0.87562
RCE 1.13 0.8849
OCE 1.09 0.91417
Mean VIF 1.67

Source: compiled by the author.

regression for ROA are considered, R?in all the three
models is very high, and there is not much difference
between the values of R2. All the components IC,
HCE, SCE, CEE, RCE, and OCE impact the traditional
measure of Firm Performance. The newly introduced
component, OCE, also has a negative and significant
effect on ROA. Of all the three models, Model 3,
MEVAIC, has the highest F value of 23.96, which is
substantial at a confidence interval of 95 percent.
Our findings confirm that HCE impacts a company’s
performance; investing in employees should be
considered an investment rather than a cost.

The last explained variable which has been used
to study the market performance is MB. HCE and RCE
are negative and significant efficiencies in the case
of market performance. However, CEE is positively
significant with MB. SCE and OCE have no impact
on the market performance of an organization.
When all the three models are considered, the
best model to measure the Market Performance is
Model 2: MVAIC™. It has the highest coefficient of
determination and F Statistics value, 10.2 percent
and 7.73, respectively. The panel data results reveal
that the traditional VAIC model didn’t give the best
results amongst all three models. As under VAIC
model, HCE and SCE do not affect the MB, however,
MB is positively impacted by CEE.

It means that businesses should concentrate on
improving staff abilities and sustaining relationships
with stakeholders. Expenditures on information and
networking, policies, and frameworks should also be
managed effectively to reap the maximum benefits.
In addition, the usual care should be devoted to
financial capital at the same time. If these assets are
appropriately used and managed consistently, they
can produce more profitable results. As a result, the
conclusion is that entire intellectual capital should
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Model 1 — VAIC™

Table 4

Fixed Effect

Random Effect

Fixed Effect Coefficient

Random Effect

Variables Coefficient (t-value) Coefficient (z-value) (t-value) Coefficient (z-value)
Constant -0.75 (-13.22)" -0.841 (-15.58)" 2.77 (0.32) 0.181 (0.02)
HCE 0.001 (4.11) 0.001 (4.17) -0.064 (-1.88) -0.062 (-1.88)
SCE 0.799 (12.2) 0.903 (14.56)" -0.408 (-0.04) 2.993 (0.34)
CEE 0.879 (186.32)" 0.875 (200.81) 2.543 (3.59)" 1.989 (3.22)*

R square (Within) 0.996 0.9954 0.0613 0.0605

Rho 0.647 0.479 0.443 0.403

Hausman Test

x? =193.73, Prob > x* = 0.0000

x*=143.82, Prob > x* = 0.0000

Model Fixed Effect Model Fixed Effect Model

appropriate

F- Statistics/ _ A

Wald 11.66 x2 =52958.6 716 x> =12.22
Chi-square Prob > F = 0.0000 Prob > x? = 0.000 Prob > F = 0.0000 Prob > x? = 0.0067

Source: compiled by the author.

Model 2 — MVAIC™

Table 5

Variables Fixed Effect Random Effect Fixed Effect Random Effect
Coefficient (t-value) Coefficient (z-value) Coefficient (t-value) Coefficient (z-value)
. -0.877 2931 2128
Constant -0.751 (-13.35) (-16.36)* (0.35) 0.28)
HCE 0.001 0.001 -0.070 -0.066
(4.28) " 4.27) (-2.12)" (-2.06)
SCE 0.794 0.939 0.631 1.636
(12.23) " (15.28) " (0.07) (0.19)
RCE 0.131 0.125 -28.188 -20.587
(2.19) (242) " (-3.16) " (-2.76) "
CEE 0.876 0.870 3.060 2.463
(182.4) " (197.32) * (4.29) " (3.89) "
R square (Within) 0.996 0.996 0.102 0.101
Rho 0.651 0.392 0.485 0.427
x:=128.1, x> =150.15
Hausman Test Prob >y = 0.0000 Prob >y = 0.0000
Model appropriate Fixed Effect Model Fixed Effect Model
F- Statistics/ Wald 10.28 x> =53887.66 7.73 x*=20.40
Chi-square Prob > F = 0.0000 Prob > x? = 0.000 Prob > F = 0.000 Prob > x? = 0.0004

Source: compiled by the author.
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Table 6
Model 3 — MEVAIC™

Variables Fixed Effect Random Effect Fixed Effect Random Effect
Coefficient (t-value) Coefficient (z-value) Coefficient (t-value) Coefficient (z-value)

Constant -0.054 -0.053 3.161 2.787
(-7.59) (-6.2)" (3.81)" (3.48)

HCE 0.002 0.003 -0.068 -0.056

(9.65)" (10.8)" (-2.4)" (-2.18)"

OCE -0.146 -0.127 4.045 10.238
(-2.91) (-2.59) (0.69) (2.03)

RCE 0.147 0.115 -27.897 -19.152

(1.92)* (1.59) (-3.13)" (-2.67)

CEE 0.889 0.886 3.153 2.551
(148.71)" (150.69)" (4.52)" (4.14)"

R square (Within) 0.993 0.993 0.098 0.095

Rho 0.780 0.670 0.468 0.350

x*=356.18, x*=94.69

Hausman Test Prob > x2 = 0.0000 Prob > x2 = 0.0000

Model appropriate Fixed Effect Model Fixed Effect Model

F- Statistics/ - -

Wald 23.96 x> =31137.94 6.28 xt=123.16

Chi-square Prob > F = 0.0000 Prob > x? = 0.000 Prob > F = 0.000 Prob > x> = 0.0001

Source: compiled by the author.

be considered to acquire a competitive edge and
improve business financial performance.

5. CONCLUSIONS

Due to globalization and open competition, India’s
business environment has changed significantly,
creating an array of new prospects. Businesses
must focus on intangible asset productivity and
efficiency and the growth of tangible asset value
to thrive in a competitive climate. Because of
this, IC is seen as a vital part of creating value
for companies in a knowledge-based economy. In
addition, IC elements can be shown to influence
the organization’s health.

From Fig. 2 change in the model could be seen,
and panel data analysis of the same using the three
models VAIC™[11], MVAIC™[23], and MEVAIC™
proposed in the current study can be observed from

Tables 4-6. It can be witnessed that MEVAIC™ is the
best model for measuring ROA using panel data as the
value of F-statistics is higher in Model 3. Investors,
policymakers, shareholders, and regulators will
benefit from the conclusions of this study. With this
tool, executives can better understand regulating and
enhancing their organization’s IC while increasing
their outlay on tangible resources. As a result of
the findings, both investors and shareholders will
be able to make better investment decisions and
analyze the IC of companies to optimize financial
rewards. In addition, the study provides valuable
information for policymakers and regulators who
want to examine a firm’s IC efficiency and compare
different industries to develop adequate rules for
reporting intellectual capital. Businesses should
effectively manage and invest in IC to maximize
their profitability, according to the research findings.
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Despite the growing relevance of IC, only a few which can be a future scope. The analysis can be
companies report on it or acknowledge it in their  applied to other industries, and the new proposed
annual reports, and IC is still a relatively new concept model can be verified for different sectors. Cross-
in India. country comparisons can be prepared. Productivity

The study suffers from its limitations. It has can also be calculated, and other proxies to measure
limited its research only to the pharmaceutical sector, profitability can be employed.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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