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Abstract

The aim of this paper is to investigate the impact of Intellectual Capital (IC) on the financial
performance of the organization. IC relationship is measured with the firm performance by using
Pulic's method known as value added intellectua coefficient (VAIC™) and its mechanisms i.e.,
human, structural and capital employed efficiencies (HCE, SCE, CEE). The outcome provides an
additional empirical confirmation for the contribution of 1C on the company’s financial perform-
ance. The financial indicators of this study are Karachi stock exchange (KSE)-30 index companies.
In this regard, quantitative datais collected by the companies of Pakistan from the period of 2010 to
2014. In the era of competition, every company is seeking for the efficient way to increase their fi-
nancia performance, the IC plays a significant role in the economy as found evidence in developed
countries, this study will help the organizations to make modern operations by using different
sources in order to increase their financial performance. The study of 1C has endured on various
stages, from initial conscious awareness efforts to the sorting of 1C, and to the search for suitable
measures of |C. This article presents the first study that explores IC impact on financial performance
of KSE-30 index companiesin Pakistan.
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Introduction

Globally, industrial and trade economies are going to be change through an information-
based system rapid fluctuation, and intensive technology concentration in the economy (Clarke et
al., 2011). The growth of the “novel economy” is mainly driven by information and data, which
directed to an increased interest in IC (Tan et al., 2002). The research of IC has experienced a
number of stages in early extensive efforts to sort out and the exploration of suitable procedures
for IC (Tan et al., 2002). Highly qualified employees are the symbol of IC, worth in any organiza-
tion. Their role is significant in the company’s positive growth. They also have a mgor effect on
the size of the market and their financial goals (Brennan, 2001; Petty and Guthrie, 2000; Tunc
Bozbura, 2004). Staff ability, proficiency, skills and buyer association considered as novel
intangibles and information technology (1T) departments have not obtained any appreciation in the
old style financial and organizationa reporting system (Stewart, 1997).

The I1C acknowledgment is very important to improve consecutive financial or monetary
growth in globalized rivalry challenges (Huang, 2005; Jen Huang and Ju Liu, 2005). The Pharma-
ceutical sector highly recognized |1C on the basis of knowledge, skills, and competencies (Daum,
2005). An opinion that represented as the word of ‘“’intellectual’” essentially denotes the compa-
ny’s human resource who summarize the data and information. The basic idea of 1C might be ex-
pended to comprise all worth making the task that is accomplished by employees. The organiza-
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tion’s intellectual human resource, shareholder and management are considered as breathing or-
ganism (Seng et a., 2009). IC refers as amain driving force of any organization. The competitive
benefits are connected to IC, it depends on the firm’s capability to utilize and manage (Marr,
2004).

(Rastogi, 2003) considered IC as an excellent nexus of a firm with the human resource, and
societal capital. Nowadays, IC is broadly familiar as the main and real source of maintainable and
worthwhile benefit (Marr, 2004). Mgjority of the developed nations thought that the IC effects on
the performance of various sectors, for instance, Germany, Australia, and Japan. The utilization of
modern accounting system has expanded in majority sectors that verified the significance of IC in
the trade market (Poh et al., 2018). The progress and deviation in the field of business, the compa-
nies are confident that the IC become a significant element to analyze and calculate the perfor-
mance of the business (Poh et al., 2018).

(Wiig, 1997) considered the IC, assets are an important source in the business. Likewise,
generally good marketplaces are expanding to create excellent output in the county. That is based
upon the outcomes of several idealistic who recognized the basic 1C Philosophies, their notions
simplified the overview and application of IC in the 1990s. Primarily, the IC was frequently de-
termined by experts who had been experienced IC by launching many projects in the various
countries. However, their input for the development of IC isimportant which based on knowledge,
book publications, writing articles, and theories. Similarly, as speaker, presented IC in academic
seminars, conferences, and events. In the commencement of the 21st century, the IC was formally
identified as a scientific discipline in the field of management (Serenko and Bontis, 2013).

In the era of competition many companies are suffering due to lack of competitive advan-
tages, and because of survival difficulties merging or acquiring to expand their businesses. This
research plays a pivotal role for the companies working in Pakistan whereas, the IC might be con-
sidered as the competitive advantage for those firms to maintain their performance at the highest
level. For this purpose, this study finds the relationship between I1C and financial performance of
the KSE-30 index listed companies Pakistan. It is aso helpful to the organizations that could not
recognize their IC ability to accomplish the goals effectively and efficiently.

In order to measure the impact of 1C on the financial performance of the organization, two
indicators are determined, (1) How VAIC effects the return on equity (ROE), return on asset
(ROA), and growth revenue (GR). (2) Is there any positive relationship between companies VAIC
and their financial performance?

Literaturereview

Although, the economic changes are increasing in the alarming condition all over the world
which based on IC, the IC of any firms denotes the financial growth, plans, capability, and compe-
tency to invent and execute that reflect the upcoming days of the company (Sharabati et al., 2010).
(Bassi and McMurrer, 1999), Discusses when human resource investments are familiar in the mon-
etary accounts, generaly, it becomes a column of expenses instead of an asset on the financial
statement. The |C because of its worth has converted into a private business. This era perhaps con-
fidential as non-science by the reason of 1C exists not as a separate field of science so far. Mean-
while, in 1980s IC begun demonstrating symbol of an academic discipline and step ahead into the
pre-science period of its historical development (Serenko et a., 2010). But, throughout this phase
many |C publications still required a strong theoretical evidence, Human capital varying methodol-
ogy, figure out problems at the significant abstract point and needs the dominance of the school of
thought (Kaufmann and Schneider, 2004).
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Another research was led by Nick Bontis (2000), the basic objective of that study was to
examine three mechanisms of IC, i.e., Customer Capital (CC), Human Capital (HC), and Structural
Capital (SC) of Malaysia's service and non-service sector business. The output of the research re-
vealsthat SC has a significant effect on the positive growth of both sectors. Although, HC role was
also significant in both sectors and had a better impact on the construction of atangible than intang-
ible oriented organizations. At this point, it is necessary to simplify the meaning of IC and connec-
tion between a firm’s growth and IC. In the study by (Carlucci et a., 2004), IC is explained as the
cluster of information resources that are characteristics of a firm and most important contribution to
enhance the competitive image of the firm by additional values to explain magjor investors. Moreo-
ver, (Edvinsson and Sullivan, 1996) defined that human resource SC is an asset that helps as a tool
to improve their innovative knowledge and information. (Bontis, 1998) points out that the role of
SC within the organization to the utilization of accessible knowledge for the company, in other
words, the company’ s rules and regulation. The competency of employees in the various firms may
be well-defined as the combined efforts and capabilities of human resource to resolve the issues of
the customer. The organization-wide knowledge of human resource and records data, information
about the subject is significant for the organization. 1C is an asset for the reason it can make a repu-
tation for the organization so far, it would be problematic for the organization to convey its value
without the human resource (Edvinsson and Sullivan, 1996).

(Stewart, 1997) describes IC as the intelligent substantial which has been dignified, cap-
tured, and beneficia to increase weath by generating highly valuable assets. This working area
generaly looks at the company’s IC as a fixed resource in the firm (Sharabati et al., 2010). It is
significant to understand that IC is a readlity and deserve for appreciating value (Andreou and
Bontis, 2007). The aim of human resource accounting (HRA) is to compute the financial value of
employees in the firm, contribute to the financial and administrative decisions. Following are the
three types of HRA analytical models proposed by researchers. Monetary, cost, and HR models
(Jineta., 2004). It is recognized that a significant input is given by HRA in the 1970s, and hence it
has been regarded as an imperative outlet of 1C analyzer. Service offering firms widely utilize HRA
models for analysis of HC in terms of finance, where human resource contained an important share
of firmvalue (Jin et a., 2004).

(Nonaka, 1995) isinduced that global competences are extremely important for a short time
process. (Maditinos, 2011) extended to create a general explanation by describing IC as the intel-
lectual material that could be systemized and take benefits to produce an advance value resource or
asset. (Stewart, 1997) explored that intellectual capital assets are the main helping resource for the
improvement of wealth and explained I1C as the novel capital of afirm. Further, (Bornemann, 1999)
precisely explained that 1C could be evaluated by gathering three following highlighted compo-
nents; Human resource (skilled, competent), structural resource (firm structure, database), and cus-
tomer resource (relationship with supplier and purchaser). Furthermore, (Maditinos, 2011) ac-
knowledged that many complications that integral to the straight evaluation of 1C could be deter-
mined through the utilization of distinct indicators.

(Pulic, 2000) established an appropriate method for evaluation of IC. As he reasoned that
the marketplace was a goodwill of firm which formed by HC and IC, later comprised of SC & HC.
The recommended method by (Pulic, 2000) isto deliver knowledge about the value making compe-
tency of following two assets of a firm: Capital employed (Tangible), Human & structural Capital
(Intangible). This method is known as VAIC which is unique for the reason it is indirectly eva-
luated 1C by the analysis of capital employed efficiency (VACA) Human capital efficiency (VA-
HU) and structural capital efficiency (STVA). Thefirm’s goodwill reflects the best usage of VAIC.
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Human capital -< *Emloyees knowledge,skills and experience

¢Codified knowledge that do not exist in
Structural capital ethe minds of employees (databases,
eorganisational procedures)

eRelationships with customers,
Relational capital esuppliers and other external
eentities

Figure 1. 1C relation with Firm performance

As stated by (Andriessen, 2004), the utilization of VAIC isto point out the 1C for justifying
the appropriate obtained financial information which models can apply as input. (Ahangar, 2011)
showed in the study of employee and VAIC to analyze IC progress as well as its effect on monetary
outputs of Iranian firms, also determined that human capital efficiency (HCE) is an important and
growing impression on economic output of the firms. However, the association of physical and
structural was not powerful with financial outcomes of firms. There are two types of investigators
that are actively started working on IC, (1) Business (2) Academics. Both have a core objective to
know the details which linked the idea of 1C. The supporting for 1C argues, trust at once effort to
determine the ‘ TRUE’ worth of afirm. These intangible resources seem in the product equity, data,
information, well-informed employees, organizationa environment, stakeholder association, entrée
in the market, a strong position, and a multitude of additional off-balance worksheet resources
(Harvey and Lusch, 1999). In another study, to analyze the empirical association of 1C with the
monetary performance of top most 25 pharmaceutical companies utilize VAIC and determine that
HCE significance level is higher than structural capital efficiency (SCE) and capital efficiency of
employees (CEE) to increase the profitability and efficiency of pharma sector (Kamath, 2007).
Another study by (Yalama, 2007) has utilized VAIC methodology conducted from 1995 to 2005,
concluded that IC has an optimistic impact on the firm’s profitability.

(Tan et a., 2007) studied the empirical affiliation of 150 Singapore’s stock exchange listed
companies and concluded, IC has an important and positive association with current and upcoming
financia progress of those companies. (Mavridis, 2004) analyzed the I1C effectiveness by implica-
tion of VAIC model on banking sector of Japan from 2000 to 2001 and revealed that in Japanese
banks have momentous variation than other European banks. As well as more determined that the
adverse association with Value Added (VA) and HC that means mismanagement of human profi-
ciency. While an alternative study that based on Greek banking sector on the duration of 1996 to
1999 concluded the empirical association with the human resource is more significant than a physi-
cal resource (Mavridis, D. & Kyrmizoglou, 2005). (Kamath, 2007) examined empirical kinship of
Indian banks to evaluate 1C by using the VAIC model, the conclusion of that study was foreign
banks have important HCE although, Public banks also have physical capital efficiency. A study
conducted by (Zahid, 2011) examined the IC outcomes of 53 banks of Portuguese to apply struc-
tural acquisition method (SEM) with partial least square (PLS) and inspected the positive impact of
human, structural and relational resource/capital that eventually consolidate the bank's efficiency.
(Tan et a., 2007) conducted a study to evaluate an empirical liaison with Singapore's stock ex-
change 150 listed companies in this study founded IC has an important and positive liaison with
current and upcoming financial progress of these companies.
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(Firer and Mitchell Williams, 2003) examined the relationship of IC, and evaluate by apply-
ing VAIC on firm’s performance. The area of study was 75 South African business firms, the result
shows that there is no any positive relation found among three components called value added effi-
ciency mechanism besides these are dependent variables. profitability, output, and market. Their
conclusion exposed that South African firms are dependent on physical assets, and pay the dightest
value of SC, whereas market output seems negative to companies that focused on the improvement
of humanoid assets. Generally, the study of (Firer and Mitchell Williams, 2003) recommends that
tangible assets remain most valuable in South African firms that based on resources of firm’s per-
formance, even with strive to improve the IC in the state.

M ethodology

It is a quantitative research study that based on empirical work which investigates the im-
pact of IC, as measured by VAIC on the financial performance of the KSE-30 index listed organi-
zations. The sample data collected by annual financial reports
http://www.ksestocks.com/Marketlndexes/KSE-30 i.e. income and loss accounts, balance sheets
and monetary condition of the organizations available at their official websites. Sample design re-
fers to a specific arrangement to get the case among a huge number of available populations. The
data is gathered from Pakistan’s KSE-30 index companies belonging to different sectors covering
(05) years period from 2010 to 2014. In this research study all the thirty companies are selected
from KSE-30 index which include Oil and Gas Development Company Limited (OGDC), Pakistan
Petroleum Limited (PPL), Pakistan Qilfields Limited (POL), Mari Petroleum Company Limited
(MARI), Pakistan Telecommunication Company Limited (PTC), TRG Pakistan Limited (TRG), K-
Electric Limited (KEL), Hub Power Company Limited (HUBC), Kot Addu Power Company Li-
mited (KAPCO), National Bank Of Pakistan (NBP), Habib Bank Limited (HBL), United Bank Li-
mited (UBL), MCB Bank Limited (MCB), Fauji Cement Company Limited (FCCL), Maple L eaf
Cement Factory Limited (MLCF), D.G. Khan Cement Company Limited (DGKC), Lucky Cement
Limited (LUCK), Pioneer Cement Limited (PIOC), Engro Fertilizers Limited (EFERT), Fauji Fer-
tilizer Company Limited (FFC), Fauji Fertilizer Bin Qasim Limited (FFBL), Engro Corporation
Limited (ENGRO), Engro Foods Limited (EFOODS), Jahangir Siddiqui Company Limited (JSCL),
Pak Elektron Limited (PAEL), Nishat Mills Limited (NML), Pakistan State Oil Company Limited
(PSO), Hascol Petroleum Limited (HASCOL) and Honda Atlas Cars (Pakistan) Limited (HCAR).

In previous revisions, the performance analysis conducted by the following ways. Return on
assets (ROA), Return on equity (ROE), Revenue growth(RG), and employee productivity (EP)
(Chen Goh, 2005; Firer and Mitchell Williams, 2003; Seng et al., 2009). This study focused on the
following variables:

Q) Return on assets (ROA)

2 Return on equity (ROE)

Profit before tax/Average total assets.
Profit before tax/Average common stock equi-

ty.

3 Revenue growth (RG) Current year revenue/Prior year revenue) — 1.

4) Employee productivity (EP) Profit before tax/Number of employees.

There has been an effort (Chen Goh, 2005), VAIC and its three components, HCE, SCE,
and CEE signify the independent variables. As described earlier, VAIC evaluates the level of IC of
companies and delivers info about the value making efficacy of physical and intangible resources
inside a company.
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Figure 2. A conceptual model of 1C

The paper practices (Pulic, 2000) outlines have a focus on Pakistan’s KSE-30 index listed
companies. It is an empirical examination using VAIC method for the statistics measure. There is
no generally recognized I1C evaluation technique existing among the 34 established approaches in
suitable works (Andriessen, 2004). As examined by (Sveiby, 2001) to classify these changes of
procedures into four methods, those are the Market capitalization method, Direct |C measurement
method, Scorecard tactic, and Economic value-added slant. Nevertheless, this classification did not
include into one model, such as identified by Austrian approach VAIC methodology which had
been developed by the Austrian Research Centre (AICRS) under the supervision of (Pulic, 2000).
As distinct, the company IC is characterized by the VAIC as the summation of Structural Capital
Efficiency (SCE), Human Capital Efficiency (HCE), and Capital Employed Efficiency (CEE). For
the measurement equation as follow:

VAIC = HCE + SCE + CEE

The calculation of VAIC further involves the following ladders (Pulic, 2000). Initially, it is
essential to calculate afirm’s VA which isthe major sign of VAIC. Its simplified statistical appear-
anceis represented as follows:

VA = Output — Input =0P+EC+D+ A

Wherever, VA represents Value Added, Output represents entire Revenue, Input represents
the price of bought in material, mechanisms, and services, OP denotes Operating Profits, EC
represents total worker expenses observed as an investment, D denotes depreciation, and A signi-
fies amortization.

Furthermore, HCE got by giving total expenses to the workforce as an investment that ap-
prehensions the entire human determination in the firm for value formation. This is a main hypo-
thesis of the VAIC methodology. (Pulic, 2000), HC may be considered as “payroll costs’. Hence,
HCE may be uttered as the quantity of value-added produced per money unit invested in workers:

HCE = 4
HC

SC may be regarded as the input to the value of making the process for a given period,
which may be gained by deducting the human assets from the amount of value added as mentioned
below:
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SC=VA—-HC
SCE isreplicated by the portion of SC in the total value created, that is equated as follows:

VA
The final step in calculating VAIC includes manipulative the CEE. According to the me-

thod, 1C may not function autonomously and want to function the best performance along with fi-

nancial and physical capital in adirective to make avalue for afirm. CEE can be gained by:

CEE = va
"~ CE

The VAIC is calculated as the summation of higher than three mechanisms and generally
represents the value creation efficiency:
VAIC = HCE + SCE + CEE
Moreover, the organization growth develops apparently when the managers are skilled, in-
telligent to utilize the resources proficiently and effectively against assets to earn more profits.
Hence, it is analyzed that the performance gives the expressions of IC and the financial perfor-
mance was measured by the following variables:

ROE = Net Income
~ Shareholder's Equity
Net Income
ROA

- Total Assets

Current Year Revenue — Last Year revenue

Growth Revenue =
Current Year revenue

Each ratio relating to |C and financial performance has utilized for the validation against the
research question generated for this study. Subsequent analytical procedures are applied to achieve
the objectives of the study.

Cluster analysis

Cluster examination is divided data into clusters that are expressive useful for both. If the
evocative sets are objective than the cluster should capture the usual structure of the statistics. In
some cases, cluster investigation is a valuable opening point for an additional purpose for the data
summarization.

K-Mean Algorithm:

- K point asinitial centroids

- Repesat

- From k cluster by assigning each point to its closest centroid

- Recomputed the centroid of each cluster

Correlation analysis

Pearson’s coefficient of correlation denoted by “r” was utilized to primarily uncover the re-
lationship among profitability as well as liquidity. It enlightens the connection (if any) relating to
the profitability indicators with that of the Liquidity. The coefficient of correlation introduced by
the Karl Pearson seems to be the commonly utilized instrument that helps in calculating the rela-
tionship among any 2 variables. It demonstrates the level of dependency of linear nature linking the
two series. It provides a number starting from —1 to +1 (both included), where a number of equals
to exactly —1 represents a perfectly negative relationship, which means one series is a scalar mul-
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tiple of the other with a proportional decrease. Whereas, a number of equals to exactly +1
represents a strong positive correlation, which means the linear equation depicts the linking be-
tween the two series perfectly in the same direction. A number of O represents that there is no linear
relationship between the variables. The other values nearest to 0 show the weakest relationship;
whereas, the values nearest to £1 show the strongest relationship between the variables.

F-test for fixed effect model verses between effects model

As we have multiple entities (i.e. 20 firms) which are measured at multiple periods of time
(i.e. 2010-2014) s, as a panel data model was anticipated in order to dea with the secondary ob-
jective. It suggests focussing on two techniques used to analyze panel data that are fixed effects and
between effect. The equation for the Fixed Effects Model (FEM) became:

Yio=oa;+ e+ XXyy + €  fori=1,23,.......,30and t = 1,2,3,4,5
Whereas, the equation representing the Between Effects Model (BEM) became:
Yi=fo+ BiXi+ € fori=1273,.......,30

F-test for the combined significance of the fixed effects dummies was employed to decide
either FEM or BEM may be utilized as the best panel dataregression. Initially, a fixed effect model
was estimated with time dummies for each of the years. By jointly testing the significance of coef-
ficient of time dummies using F-test, the null hypothesis formulated here is that al the fixed effect
intercepts are equal to zero:

Hy: Bpr= Bo=Pz3=P,=0

Similarly, the alternative hypothesis will be considered minimum one coefficient of time
dummy is not equivalent to zero.

Hy: Br= o= Pz =P, #0

If the null hypothesis will be accepted then utilizing a BEM will be appropriately the effi-
cient estimator otherwise in case of acceptance of the aternative assumption, the FEM will be ap-
propriate. Thus, the more proficient estimator of beta () will be obtained in this manner.

Regression analysis

In statistical modeling regression investigation is a numerical procedure for evaluating the
associations among variables. It contains different procedures for demonstrating and analyzing nu-
merous variables when the concentration on the association between a dependent variable and in-
dependent variables. Moreover, financial performance is considered as the function of IC (VAIC)
here and its representation is as follows:

Financial Performance =f (VAIC)

In continuation of the above representation, regression equations to analyse the effect of 1C
on the monetary performance measures been run as follows:

ROE = By + BVAIC; + €; (1)
ROA = By + BVAIC, + €; 2)

Where, S, is constant / intercept of the dependent variable (the value of the dependent vari-
able, when the independent variable is equal to zero), the S, is the regression coefficient (slope),
represents the rate of change in financia performance indicators with respect to VAIC and ¢ is Er-
ror term of the model.

Homoscedasticity test

Finally, homoscedasticity test conducted to evaluate the unstable variances in residuals of
the model used, as (F.hair et al., 2010) mentioned that the homoscedasticity was required for the
reason that the change of the dependent variable being describes in the dependence association
ought not to be focused in a variety of the autonomous values. They explained homoscedasticity as
the assumption, states that the dependent variable (s) display equal stages of modification across
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the series of the independent variable. The normal errors of the estimators will be inflated if hete-
roscedasticity exists.

Heteroscedasticity confuses analysis for the reason that many procedures in regression
analysis assume of equal variance. Heteroscedasticity does not reason ordinary least squares coeffi-
cients estimates to be biased, while ordinary least square estimates can cause a variance of the coef-
ficients “SE(B)” to be biased. Therefore, regression analysis using heteroscedasticity information
will give an impartial estimation of the affiliation between the forecaster variable and the conse-
guence. Nonetheless, the standard errors will be partialy leading to the unfair inference which re-
fers to the unreliable hypothesis testing. In order to test against heteroscedasticity, Breusch-Pagan
test is one of the most common tests for heteroscedasticity was utilized to examine the existence of
any linear form of heteroscedasticity. It starts by letting the heteroscedasticity procedure to be a
purpose of one or more independent variables, and it’s generally applied by presumptuous that he-
teroscedasticity might be a linear function for rest of independent variables in the model. It is;
therefore, Breusch-Pagan test was applied with the help of regression equation as shown below:

Y= Bo+BiXs+BXo+ 4+ BiXi +€

Then, a regression equation was estimated by least squares and obtained the least squares

residuals (é) and run aregression as.

éZ = Oy + a1Z1 + 0(222 + -+ Olka + v

When a; = a, = ... = a; = 0 the equation errors are Homoscedastic and the test of interest

was:
Hya;=a,==a,=0 (Homoscedasticity)
H,: At least one a; # 0 (Heteroscedasticity)

This statistic followed chi-square (X 2) distribution with k — 1 degrees of freedom that is:
nR? ~ X2_,

Where, nR? is asymptotically distributed as X?_, under the null hypothesis of homoscedas-
ticity.

Wilcoxon signed-rank test

The Wilcoxon signed rank test involves the variances are roughly symmetric and the statis-
tics are calculating on an ordinal, interval, or ratio scale. When the hypothesis for the Wilcoxon
signed rank, the test is met nonethel ess the assumptions of the t-test are dishonored, the Wilcoxon
signed rank test is generally extra powerful in detecting change between the dual populations. In
this study, we have used the Wilcoxon signed-ranked test, because thistest is very helpful to under-
stand the relationship between two variables. This is a non-parametric test, in which two indepen-
dent variables are used from a population with a random distribution.

Results and discussion

Cluster analysis

Cluster analysistechnique used in this research to make useful information with good un-
derstanding and sort out the complexity of data. Table 1 shows the clusters arrangement of the data:

Correlation analysis

Table 2 holds the Karl Pearson’s correlation coefficient between the variables for firms stu-
died in the sample.
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Group-| Group-lI
DG Khan Cement Factory Engro Foods
Lucky Cement Honda Atlas Cars
Maple leaf Cement Factory limited JS company Ltd
Pioneer Cement Limited Nishat Mills
HBL Pakistan Mari Petroleum Itd
MCB Pakistan Ogdcdl
NBP Pakistan Qilfields Limited
UBL Pakistan Petroleum Limited
Engro Corporation PSO
Engro Fertilizer Pak Elektron Limited
Fouji Fertilizer Bin Qasim Ltd Hub Power Company Limited
Fouji fertilizer Company Ltd Karachi Electric Supply Company Ltd

Table 2. Correlation analysis

CEE HCE SCE VAIC GR ROA ROE
CEE 1.0000
HCE 0.9851 1.0000
0.0000
SCE -0.4484 | -0.3739 1.0000
0.0280 0.0719
VAIC -0.0275 | -0.0525 0.2641 1.0000
0.8984 0.8077 0.2123
GR -0.1446 | -0.0754 0.3020 -0.5270 1.0000
0.5001 0.7262 0.1515 0.0081
ROA -0.1289 | -0.1403 | -0.0391 0.1865 -0.3720 1.0000
0.5484 0.5132 0.8560 0.3830 0.0735
ROE -0.0567 | -0.1011 0.3116 0.1937 -0.1891 0.4057 1.0000
0.7923 0.6384 0.1383 0.3645 0.3761 0.0492

The above table shows the potential as well as direction relating to the linear correlation
among all independent and dependent variables that have been utilized to conclude the results of
this study. Its according to the observation that affixed above; the values representing the
correlation coefficient found negative and positive among all the indicators. The CEE and HCE
have a negative correlation with GR, ROA, and ROE. Whereas, the SCE and VAIC are negatively
correlated only with ROA, and GR respectively. On the other hand, all the indicators of financial
performance are receipt of insignificant correlation with the CEE, HCE, SCE, and VAIC except the
GR, which issignificant with VAIC at all levels of significance.

F-test for fixed effect model versus between effects model

It is a standard test uses for the panel data; wherein FEM, it is assumed firm-specific inter-
cepts and capture effects of those variables which are specific to each firm and constant over time.
In BEM, there is a single common intercept average over time for each firm. Regression coeffi-
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cients had estimated by both fixed and between effects to determine either these two models are

appropriate.
Table 3. F-test for growth revenue
No. of R’ Adjusted RMSE F (4,107) Prob>F
Obs. R?
112 0.0255 -0.0109 0.6567 0.70 0.82261
Source SS Df MS
Model 1.2080216 4 0.302005364
Residual | 46.143594 107 0.431248542
Tota 47.3516155 111 0.42659113
GR Coefficient Std. Err. t-value p>[t| |95% Conf. Interval|
VAIC -0.0021208 | 0.0083085 -0.26 0.799 -0.018591 —0.143498
t1 0 (Omitted)
t2 0.1735684 | 0.1775991 0.98 0.331 -0.178501 — 0.525638
t3 0.1695482 | 0.175641 0.97 0.337 -0.178640 — 0.5177361
t4 -0.0539532 | 0.1756865 -0.31 0.759 -0.402231 — 0.2943248
_cons 0.1826356 | 0.1242875 1.47 0.145 -0.063750 — 0.4290212
Test b[tl] = b[t2] = b[t3] =0 Constraint 3 dropped
0t1-t2=0 F (2, 107) =0.63
0t1-t3=0 Prob > F =0.5350
0t1=0
Table 4. F-test for return on asset
No. of R® Adjusted R RMSE F Prob>F
Obs. (4,107)
112 0.0106 0.0264 37469 0.29 0.8865
Source SS Df MS
Model | 0.014912937 4 0.003728234
Residual | 1.39504104 107 0.013037767
Tota 1.40995398 111 0.012702288
GR Coefficient Std. Err. t-value p>[t| |95% Conf. Interval|
VAIC 0.0012993 | 0.0014446 0.9 0.370 -.0015645 — 0.0041631
tl 0 (omitted)
t2 -0.0051446 | 0.0308801 -0.17 0.868 -.0663608 — 0.0560716
t3 0.0067427 | 0.0305396 0.22 0.826 -0.537986 — 0.0672839
t4 0.0073055 | 0.0305475 0.24 0.811 | -0.0532515-0.0678624
_cons 0.1078719 | 0.0216105 4.99 0.000 0.0650316 — 0.1507123
Test b[tl] = b[t2] = b[t3] =0 Constraint 3 dropped
0tl-t2=0 F (2,107) =0.08
0t1-t3=0 Prob>F =0.9274
0t1=0
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Tableb. F-test for return on equity

No. of R® Adjusted R RMSE F Prob>F
Obs. (4,107)
112 0.0188 -0.0179 0.11418 0.51 0.7262
Source SS Df MS
Model 0.288188693 4 0.072047173
Residua | 15.0223566 107 0.140395856
Tota 15.3105453 111 0.137932841
GR Coefficient Std. Err. t-value p>t| [95% Conf. Interval|
VAIC 0.0034142 0.0047406 0.72 0.473 | -0.0059835—0.0128119
tl 0 (omitted)
t2 -0.0816939 | 0.1013338 -0.81 0.422 | -0.2825762 —0.1191885
t3 -0.1027395 | 0.1002165 -1.03 0.308 | -0.3014071 —0.095928
t4 -0.1003288 | 0.1002424 -1.00 0.319 | -0.2990477 — 0.0983902
_cons 0.3649377 0.0709154 5.15 0.000 | 0.2243561 —0.5055193
Test b[tl] = b[t2] = b[t3] =0 Constraint 3 dropped
0t1-t2=0 F (2,107) =0.58
0t1-t3=0 Prob>F =0.5599
0t1=0

The results of F-test conducted against GR, ROA, and ROE exhibit the F-value 0.63, 0.08
and 0.58 along with its probability i.e. 0.5350, 0.9274 and 0.5599 respectively which are greater
than the level of significancei.e. 5%. It meansthere is no evidence found to reject the null hypothe-
sis; it is, therefore, concluded that the between effect model is appropriate for this study to test the
relationship between the VAIC and the indicators of financial performance of the organizations.

Between effect model

In this regression analysis, the VAIC is regressed against the GR, ROA, and ROE. The
overall three regressions were run for examining the indicators of financial performance. The out-
comes against all regression equation analyses are mentioned in the forthcoming tables and inter-
preted in the next lines.

Table 6. Between effect model growth revenue

No. of Obs. R® RMSE F (1,22) Prob>F
24 0.2777 .0801 72.46 0.0000
GR Coefficient Std. Err. t-value p>[t| [95% Conf. Interval|
VAIC -0.0115771 0.00136 -8.51 0.000 | -0.0143976 - -0.0087566
_cons 0.1663217 | 0.0166411 9.99 0.000 0.1318101 — 0.2008332

*xx k% gignificant at the 1%, 5% and 10% levels respectively.

As shown in above table, the R-Squared (R?) was calculated; which is the coefficient of de-
termination that tells us about the variation of independent variable has explained by dependent va-
riable and measures goodness of fit for the model. The R-Squared value suggests that 27.77% of
the observed variability was explained by the independent variable. The R-Squared value shows
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that there may be a number of other variables which are not taken into consideration in this study
and may comprise any relationship with the profitability. It requires further study as this areais an
indication of having a capacity for further studies.

Furthermore, the negative sign of beta () coefficient for regression (valued -0.0115771) in-
dicates a negative relationship between VAIC and GR, which means if VAIC increases by one unit
than GR decreases by 0.0115771.

Whereas, the relationship between both variables as per the regression model shows a
statistically significant association with a p-value of 0.000 at all the levels of significance, the p-
value < 0.01, exhibits that the concerned variable is having a significant impact on the dependent
variable and it rejects the null hypothesis that the slope associated with VAIC is equal to zero (f =

0).
Table 7. Between effect model return on asset
No. of Obs. R? RMSE F(1,22) Prob>F
24 0.0348 .11386 10.80 0.0034
ROA Coefficient Std. Err. t-value p>[t| |95% Conf. Interval|
VAIC 0.0050374 | 0.0015329 3.29 0.003 | 0.0018584 - 0.0082165
_cons 0.1205509 | 0.0237521 5.08 0.000 | 0.0712921 — 0.1698096

*xx kk % ggnificant at the 1%, 5% and 10% levels respectively.

As shown in the table above, the R-Squared value suggests that 3.48% of the observed va-
riability was explained by the independent variables.

Furthermore, the positive sign of beta (B) coefficient for regression (valued 0.0050374) in-
dicates a positive relationship between VAIC and ROA, which aso refers to the increase of VAIC
by one unit will increase the ROA by 0.0050374. Whereas, the relationship among both the va-
riables as per the regression model shows a statistically significant association with a p-value of
0.003 at al level of significance. It means, the concerned variable is having a significant impact on
the dependent variable and it rgjects the null hypothesis that the slope associated with VAIC is
equal to zero (B = 0).

Table 8. Between effect model return on equity

No. of Obs. R’ RMSE F (1,22) Prob>F
24 0.0307 .2589 5.33 0.0307
ROE Coefficient Std. Err. t-value p>[t| |95% Conf. Interval|
VAIC 0.0119139 0.00516 2.31 0.031 | 0.0012128 - 0.022615
_cons 0.3163003 0.054732 5.78 0.000 | 0.2027931 —0.4298075

*xk kx* ggnificant at the 1%, 5% and 10% levels respectively.

As shown in the table above, the R-Squared value suggests that 3.75% of the observed va-
riability was explained by the independent variables.

Furthermore, the positive sign of beta (B) coefficient for regression (valued 0.0119139) in-
dicates a positive relationship between VAIC and ROE, which also refers to the increase of VAIC
by one unit will increase the ROE by 0.0119139.
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Whereas, the relationship between both variables, as per the regression model shows a
statistically significant association with a p-value of 0.031 at a significant level of 5%. It means, the
concerned variable is having a significant impact on the dependent variable and it rejects the null

hypothesis that the slope associated with VAIC is equal to zero (B = 0).

Homoscedasticity Test
A test against homoscedasticity was conducted to test the unstable variances in residualsin
the model with a null hypothesis for this test indicating the presence of homoscedasticity (i.e. con-
stant error variance) or heteroscedasticity not present.

Table9. Homoscedastlcny test against growth revenue (GR. Il VAIC)

No.of Obs. |R? Adjusted R | RMSE F(1,22) Prob>F
24 0.0065 -0.0387 .00961 0.14 0.7083
Source SS Df MS
Model 0.000013271 1 0.000013271
Residual 0.002033047 22 0.000092411
Total 0.002046318 23 0.00008897
GR-11 Coefficient Std. Err. t-value p>[t] | |95% Conf. Interval|
VAIC 0.0001811 0.0004778 | 0.38 0.708 | -.0008098 - 0.0011719
_cons 0.0059806 0.0019798 | 3.02 0.006 | 0.0018748 —0.0100863
Table 10. Homoscedasticity test against return on asset (ROA.II VAIC)
No. of Obs. R® Adjusted R RMSE F(1,22) Prob>F
24 0.0106 -0.0391 .02551 0.13 0.7171
Source SS Df MS
Model 0.000087699 1 0.000087699
Residual 0.014319185 22 0.000650872
Total 0.014406884 23 0.000626386
ROA-II Coefficient Std. Err. t-value p>[t| [95% Conf. Interval|
VAIC 0.0004654 | 0.0012679 0.37 0.717 -.0021641 - 0.003095
_cons 0.01214 0.0052541 2.31 0.031 0.0012437 — 0.0230364
Table 11: Homoscedasticity test against return on equity (ROE.II VAIC)
No. of Obs. R® Adjusted R RMSE F(1,22) Prob>F
24 0.0237 -0.0207 10717 0.53 0.4726
Source SS Df MS
Model 0.006134526 1 0.006134526
Residua 0.252660996 22 0.011484591
Tota 0.258795522 23 0.011251979
ROE-I| Coefficient Std. Err. t-value p>|t| [95% Conf. Interval|
VAIC 0.0038926 | 0.0053261 0.73 0.473 | -0.007153 - 0.0149383
_cons 0.0635857 | 0.0220703 2.88 0.009 | 0.0178146 —0.1093568
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For the purpose, Breusch-Pagan test was applied and the results revealed a p-vaue consi-
derably less than 0.05 for al the three dependent variables, it reveals that there is evidence for the
possible presence of heteroscedasticity in all the models. The issue was resolved by applying hete-
roscedasticity—corrected standard error (also known as a robust standard error) to adjust the estima-
tion of SE (B) for heteroscedasticity. The logic behind that to use an improved estimation of SE ()
based on the fact that heteroscedasticity does not affect (B)s. Consequently, the results were regene-
rated with the p-value of 0.708, 0.717 and 0.473 for GR, ROA and ROE respectively, which is
greater than the level of significance stated above, so it fails to reject the null hypothesis and con-
clude that the homoscedasticity assumption is satisfied which was also cross verified with the help
of nR? calculated value for GR (24 x 0.0065 = 0.156), for ROA (24 x 0.0061 = 0.1464) and for
ROE (24 x 0.0065 = 0.5688), which are also less than the critical value (5.91).

Wilcoxon signed-rank test

The Wilcoxon signed-rank test is a nonparametric statistical assumption test which is used
when comparing two related samples, matched samples or repeated measurements on a single sam-
ple to assess whether their population mean ranks differ (i.e. it is apaired difference test). It can be
used as an alternative to the paired Student's t-test, t-test for matched pairs, or the t-test for depen-
dent samples when the popul ation cannot be assumed to be normally distributed.

Table 12. Wilcoxon rank-sum Growth revenuecluster. 111
Two-sample Wilcoxon rank-sum (Mann-Whitney) test

_clus 3 Obs. Rank-Sum Expected
1 20 276 250

2 4 24 50
Tota 24 300 300
Unadjusted variance: 166.67 z=1.627

Adjusted for ties: 0 Prob >[z] =0.10

Ho: Gr (_clus 3==1) = gr (_clus 3==2)

In above table, the p-vaue is 0.10 which is significant at a 10% level of significance and it
rejects the Hp and concluded that the average of GR for both the companies (having low and high
VIAC) isnot equal.

Table 13. Wilcoxon rank-sum return on asset cluster. 111
Two-sample Wilcoxon rank-sum (Mann-Whitney) test

_clus 3 Obs. Rank-Sum Expected
1 20 276 250
2 4 24 50
Total 24 300 300
Unadjusted variance: 166.67 z=1.782
Adjusted for ties: 0 Prob > [z] = 0.0748
Ho: Roa (_clus 3==1) =roa(_clus 3==2)

In above table, the p-value is 0.0748 which is significant at a 10% level of significance and
it rejects the Hp and concluded that the average of ROA for both the companies (having low and
high VIAC) isnot equal.
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Table 14. Wilcoxon rank-sum Return on equity cluster. 111

Two-sample Wilcoxon rank-sum (Mann-Whitney) test

_clus 3 Obs. Rank-Sum Expected
1 20 276 250

2 4 24 50
Tota 24 300 300
Unadjusted variance: 166.67 z=2.014

Adjusted for ties: 0 Prob > [z] = 0.0440

Ho: Roe (_clus 3==1) =roe (_clus 3==2)

In above table, the p-value is 0.0440 which is significant at a 5% level of significance and it
rejects the Hp and concluded that the average of ROE for both the companies (having low and high
VIAC) isnot equal.

Conclusion

The economists show the idea of IC as the important building block in the organization's
development. I1C is areasonably recent theory that is rapidly adopted for the reason that the organi-
zations progressively more tend to build up models based on knowledge and information, where the
human factor plays an important role. The worth of any corporation or organization's employee in-
formation, business training, and any proprietary are in order to provide the company with a com-
petitive advantage. 1C is measured as an asset and can generally be distinguished as the collection
of every informational asset. A business has at its clearance that can be used to take profits, in-
Creases new consumers, create new goods, or if not to improve the business. Taking into mind, the
theories of different authors about the IC, the objective of this research was set to empirically ex-
amine the impact of 1C on the financial performance of the organization based on the data retrieved
from the KSE-30 index registered companies for the period from 2010 to 2014 (05 years). In this
research study, 1C is measured with the help of VAIC, whereas the firm performance is measured
with Return on Asset (ROA), Return on Equity (ROE) and Revenue Growth (RG) to find out the
relationship between both variables i.e. Intellectual capital and financia performance. The VAIC
was further measured by the sum of CEE, HCE, and SCE.

The study measured the financial performance by taking into consideration the ROE,
ROA, and GR to investigate the behavior of independent variable that is VAIC and is calculated by
its three proportions i.e. CEE, HCE and SCE. F-test was conducted to decide either the Fixed Ef-
fects Model or Between Effects Model is appropriate for this study to run a regression as well as
other statistical tests. The significant results were found in favor of Between Effects Model to pro-
ceed in the matter. Three models were designed to run the regression between dependent and inde-
pendent variables. The coefficient of determination (R?) revealed the values 0.2777, 0.0348, and
0.0375 for each model. It means GR is explained by 27.77%, ROA is explained 3.48%, and ROE is
explained 3.75% by the VAIC.

Consequently, based on these figures, it was justified that the implemented models were in
receipt of predicting power for determining the impacts of VAIC on financial performance. It is,
therefore, all the models stood fit for this study. Furthermore, the beta (B) coefficient for all three
regression models was also calculated to determine the magnitude and direction of the relationship.
It exhibited the values of -0.0115771, 0.0050374, and 0.01191390 for GR, ROA, and ROE respec-
tively. It indicates the negative relationship between the GR and VAIC, whereas, the ROA and
ROE revealed the positive relationship with the predictor variable (VAIC). Subsequently, the t-test
was also used to determine the significance of the predictor variable and found the significant p-
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value of t-test for GR (0.000), ROA (0.003), and ROE (0.031) at 1%, 1%, and 5% respectively.
Hence, statistical significance could be interpreted from the predictor variable. Also, the results of
the Breusch-Pagan test show that there is homoscedasticity in all models.

These results provide an additional empirical confirmation of the contribution of 1C to com-
panies financial performance. Thus, how well companies can use, acquire the knowledge and ap-
ply for creating a competitive environment. Especially managers those are working in knowledge-
intense companies must know the importance of 1C and that information is a critical factor affect-
ing acompany’s ability to remain competitive in the new worldwide marketplace.
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