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Abstract 
The objective of this study is to discover the impact of intellectual 
capital (IC) on financial performance of pharmaceutical firms in 
Pakistan. Quantitative data of listed pharmaceutical firms has been 
collected from the audited annual reports for the period 2009 to 2013. 
Public (2004) IC model is used to measure the intellectual capital. To 
measure the financial performance, return on assets, return on equity, 
earnings per share have used. Structural and measurement model of 
the study is assessed by using partial least square (PLS); a structural 
equation modeling technique. Results show significant positive impact 
of IC on financial performance. The study is useful for corporate 
directors and regulators to invest in IC thus leading to higher financial 
performance. This is one of the pioneering attempts to measure the 
relationship between IC and corporate financial performance in 
Pakistan’s listed pharmaceutical sector. 

 
Keywords:  Intellectual Capital; Financial Performance; Structural Equation Modeling; 

Partial Least Square; Pharmaceutical Sector. 
 
I.  Introduction 

In the twenty first century the era of production economy has shifted to the 
knowledge base economy. The knowledge economy as the production and services based 
on knowledge intensive activities that contribute to the technical and scientific advance 
(Powell & Snellman, 2004). The main feature of knowledge economy is a greater 
reliance on intellectual capabilities rather than physical or natural resources. The focus of 
the knowledge economy is on production, distribution and application of the knowledge 
for generating the economic activities (Mousavi, Moeinfar, & Amouzesh, 2013). 
Knowledge, information, experience, skill, process, procedures, relations and etc. which 
are jointly termed as intellectual capital (IC) considered as the base for success in the 
twenty-first century (Ghosh & Mondal, 2009). This knowledge, information, experience 
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etc. is also called intangible asset and used for obtaining the competitive advantage 
(Wiig, 1997). The tangible assets are easily imitable, substitutable and can be traded in 
the market.  According to the resource-based view intangible assets are hard to imitate, 
rare and not easily substitutable.  This is why they are considered as strategic assets for 
achieving and sustaining competitive advantage (Cañibano, Garcia-Ayuso, & Sánchez, 
2000; David, 2011).  
 

Intellectual capital is the concept of knowledge economy. It refers to as valuable, 
intangible and inimitable resources for value creation of a firm (Bontis, 1998; 
Johannessen, Olsen, & Olaisen, 2005; Goran Roos, Roos, Pike, & Fernstrom, 2007). It is 
also observed IC is the combination of human capital, structural and relational capital 
(Customer Capital) (Komnenic & Pokrajcic, 2012; O'Donnell et al., 2006; Riahi-
Belkaoui, 2003; Sällebrant, Hansen, Bontis, & Hofman-Bang, 2007).  Human capital 
includes tacit and explicit knowledge, competencies and capabilities of the employees 
(Stewart, 1997). Structural capital consists on non-human assets. Its includes 
organizational capabilities to full fill market requirements such as systems, procedures, 
policies, copy rights, manuals (Bontis, Keow, & Richardson, 2000). Relational capital or 
customer capital related to the relationship building with external stakeholders, investors, 
customers, suppliers, state and general society (Komnenic & Pokrajcic, 2012). Therefore, 
knowledge-base theory of firm the concept IC is the explanation of the concept of key 
capabilities and strategic resources. It provides information for making strategic and 
operation decision related to a firm's key capabilities.  

 
The increasing differences seen between intrinsic value and book value of many 

companies have drawn interest towards examine the value missing firms' financial 
statements. The previous studies indicates that IC is reflected to be the conceal value in 
financial statements and leads companies to achieve competitive advantage (Chen, 
Cheng, & Hwang, 2005; Edvinsson & Malone, 1997; Yang & Lin, 2009). A possible 
cause for this overvaluation is occurrence of different class of assets, IC (Brennan & 
Connell, 2000) in firms which is not shown in their financial reporting. Therefore, it is 
crystal clear that tangible assets do not present real value of the firms and give attention 
to intangible assets (Cordazzo, 2007). In the current environment, majority of companies 
are needed to seek and maintain IC. IC is one of the important component for successful 
organization (Azad & Mohajeri, 2002).  

 
Major research on IC has concentrated on the developed nations, rather than 

developing countries like Pakistan. However, at present the developed nations explore 
logic in measuring, valuing and reporting its intangibles as they know IC has become 
most important financial performance indicator and tool to obtain competitive advantage.  
A few researchers have carried out such studies and make available evidence for 
developing and emerging economies that IC research reporting, measurement, valuation; 
disclosure is all at their maturing stages in these economies (Kamath, 2008). The present 
study is a stab to fill the space to a little extent by studying the relationship between the 
conventional measures of corporate performance and IC in the Pakistan pharmaceutical 
industry.  

 
Pharmaceutical industries are capital intensive because a large amount of 

investment is required for the inventions and production of new drugs. No doubt the 
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pharmaceutical industry is not only capital intensive but also have features of knowledge 
base industry because skilled workers, unique procedures, scientific investigations are 
required for production and selling. Having highly regulatory environment for 
pharmaceutical companies due to lengthy development cycle, higher level of risk and 
cost are required from discovery to marketing of new pharmaceutical products 
(Mehralian et al., 2012) . Considering all these factors, the Pakistani pharmaceutical 
industry is ideal for examining the IC.   

 
At the time of independence in 1947 there was scarcely any pharmaceutical firm in 

Pakistan. Today Pakistan has nine listed manufacturing firms.  The Pakistani 
Pharmaceutical firms fulfill almost 70% of the country demand of finished medicine. The 
Pakistani pharmaceutical industry has shown progressive growth from several years, 
mainly in last five years (2009 to 2013). Due to increase in population, the Pakistani 
pharmaceutical also show rapid growth with new and existing drugs. The overall assets of 
listed pharmaceutical companies show increase almost 76% from 2009 to 2013. Total 
sales increase 67% from 2009 to 2013. Pakistani Pharmaceuticals industry boasts the 
quality of manufacturing units and procedures these are approved by all over the world. 
Export vision of US $ 500 million by 2013 has focusing in pharmaceutical industry. Like 
domestic market, the sale from export has gone 132% increase from 2009 to 2013. 

 
The objective of this study is to measure IC of pharmaceutical firms in Pakistan 

and its impact on financial performance. In Pakistan a few researchers studied the role of 
IC on the financial performance but no one focused on pharmaceuticals using VAIC and 
data from annual reports. VAIC methodology is used for measuring IC (Maditinos, 
Chatzoudes, Tsairidis, & Theriou, 2011; Vishnu & Gupta, 2013; Xinyu, 2014). Based on 
the VAIC the study examines the effects of capital employed efficiency, human capital 
efficiency and structural capital efficiency independently on financial performance of 
Pakistani Pharmaceutical. The empirical investigation is conducted using pooled data of 
Pakistani pharmaceuticals listed in Karachi Stock Exchange (KSE) for the five year 
period (2009 to 2013).  
 
II.  Literature Review 

Intellectual Capital is an emergent area of research and still remains vague and no 
popular definition has been defined. Many research scholars, practitioners and 
academicians try to define IC but no standardized definition of IC available in the 
literature (Bontis et al., 2000; Khalique, Shaari, Abdul, & Isa, 2011). Many researchers 
define IC in different ways. IC is the addition of the concealed assets of the firm not fully 
detained in balance sheet, and therefore consists of both what is in the heads of firm 
members and what is left in the company when they depart (Göram Roos & Roos, 1997). 
Many researchers and scholars identified three basic components of the IC: Human 
Capital, Structural Capital and Relational (Customer) Capital (Bontis, 1998; Edvinsson & 
Malone, 1997; Walsh, Enz, & Canina, 2008; Yang & Lin, 2009). Human Capital (HC) is 
the core component of IC (Khalique, Shaari, Abdul, & Isa, 2011). It consist of employee's 
knowledge, skills and capabilities (Bontis, 1998; Shaari, Abdul, Khalique, & Isa, 2011). 
Structural Capital (SC) includes non human knowledge such as organizational 
procedures, manuals, processes, policies and strategies, etc. (Bontis et al., 2000; 
Khalique, Shaari, Abdul, & Isa, 2011; Goran Roos et al., 2007). Whereas, Relational 
Capital (RC) includes relations with customers and suppliers (Bontis et al., 2000; 
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Khalique, Shaari, Abdul, & Isa, 2011; Goran Roos et al., 2007). In short intellectual 
capital is the combination of human, structural and relational capital of a company and a 
firm creates value by making right connectivity among these components with intangible 
activities (Mondal & Ghosh, 2012).  

 
Different studies have been carried out in many industries across the geographical 

area to check the impact of IC on firm performance. Majorly focused industries are 
banking and finance (Gigante, 2013; Huang, Hsu, & Cheng, 2010; Mondal & Ghosh, 
2012; Murthy & Mouritsen, 2011; Paslaria & Bagheri, 2014; Shaari et al., 2011; W.-K. 
Wang, Lu, & Wang, 2013), information technology (Capatina, Olaru, & Balan, 2012; Pal 
& Soriya, 2011; W.-Y. Wang & Chang, 2005) and pharmaceuticals (Boekestein, 2006; 
Kamath, 2008; Khalique, Shaari, Abdul, Isa, & Ageel, 2011; Mehralian, Rajabzadeh, 
Sadeh, & Rasekh, 2012; Mehralian, Rasekh, et al., 2012; Sharabati, Jawad, & Bontis, 
2010; Vishnu & Gupta, 2013; Xinyu, 2014). The studies related to intellectual capital and 
firm performance covers different areas such as Pakistan, Indian, China, Iran, Taiwan, 
Australia, Jordan Malaysia, UK and USA.  

 
Intellectual Capital is accepted to create a superior value of assets and improve the 

firm performance (Wang, 2011). According to Khalique et al (2011) IC is playing vital 
role to increase the firm performance. It is consider as core competency for innovation 
and enhancement of profit (Sharabati et al., 2010). On the basis of literature, IC and firm 
performance studies shows mixed trend.  Several research studies have ascertained 
positive association between IC and firm performance (Bramhandkar, Erickson, & 
Applebee, 2007; Chen et al., 2005; Clarke, Seng, & Whiting, 2011; Ghosh & Mondal, 
2009; Maditinos et al., 2011; Pal & Soriya, 2011; Sharabati et al., 2010; Ting & Lean, 
2009). On the other hand, some other researchers reported negative or non significant 
relationships between IC and performance (Alinaghian, 2013; Gruian, 2011; Jasor & 
Rezazadeh, 2013; Zéghal & Maaloul, 2010).   

 
The components of IC such as human capital, structural capital and relational 

capital also shows mixed trend with performance. A number of researcher conclude that 
human capital shows significant effect on performance and it is consider as leading factor 
in IC (Ahangar, 2011; Mention & Bontis, 2013; Peng, Pike, & Roos, 2007; W.-Y. Wang 
& Chang, 2005; Young, Su, Fang, & Fang, 2009). Maditinos et al. (2011) proved that 
only human capital efficiency shows significant effect on financial performance. Young 
et al. (2009) also found that human capital and physical capital are the key factors for 
value creation. On the other hand, Mahralian et al. (2012) conclude that no significant 
relationship exist between human capital and firm performance. Physical capital also has 
strong impact on performance (Mehralian, Rajabzadeh, et al., 2012; Zéghal & Maaloul, 
2010). In contrast, it is also found that physical capital not a better predictor of 
performance in comparison of human capital (Kamath, 2008; Khalique, Shaari, Abdul, & 
Isa, 2011; Peng et al., 2007). According to Mention & Bontis (2013) structural and 
relational capital also depicts positive impact on financial performance and firms use it 
realize the value of customers. Sharabati et al. (2010) also confirmed the same results.  

 
The measurement of intellectual capital is very important for understanding the 

financial performance of the firms. A number of techniques have been established to 
quantify the IC. Some of these are depict below. 
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 Tobin's Q (Tobin 1969). 
 EVA and MVA (Stewart 1991). 
 Skandia Navigator (Skandia 1994). 
 Calculated Intangible Value (Stewart 1995). 
 Balance Scorecard (Kaplan and Norton 1996).  
 The Intangible Assets Score Sheet (Sveiby 1997) 
 Value Added Intellectual Coefficient (VAIC) (Pulic 1998, 2000, 2004) 

 
Several problems take place in the measurement of IC in different techniques 

except VAIC. Like unavailability of financial data for external stakeholders, often 
required information based on qualitative data or based on intuition and difficult to 
transform available information into numerical values (Clarke et al., 2011). VAIC 
technique is distinctive due to easily availability of audited financial data and it is also 
less criticized model. Whereas VAIC has been adopted in several studies to investigate 
the relationship between IC and firm performance (Clarke et al., 2011; Maditinos et al., 
2011; Mehralian, Rajabzadeh, et al., 2012; Mention & Bontis, 2013; Vishnu & Gupta, 
2013). 
 
III.  Theoretical Framework and Hypothesis Development 

Intangible assets are perceived as discriminating variables in creating sustainable 
competitive advantage, because it is important for the creation of superior business value.  
Bontis (2001) argues that leveraging knowledge assets is the way to maximize firm's 
wealth.  The key role of IC identify by Bontis in the matter of worth creation needs to be 
assessed by resources of estimating the degree to which corporate conventional financial 
performance measures basically capture the input of IC resources such as human capital, 
customer capital, innovations and procedures. According to human capital theory, 
increase in the learning and capabilities of the employees permit to a firm to introduce 
new business ideas and procedures that can be applied to creation process and increased 
the business performance (Becker, 1962). In this matter, the victory of a business is the 
function of quality of knowledge of employees.  

 
The objective of this study is to explore empirically the impact of IC on financial 

performance of pharmaceutical firms in Pakistan. Many researchers found positive 
impact of IC on financial performance of the firm, on the other hand many shows no 
significant impact. However, it is hypothesized that impact of IC on firm financial 
performance.  
 
H0: Intellectual Capital has no impact on Financial Performance 
H1: Intellectual Capital has significant impact on Financial Performance 

 
IV.  Methodology  

There are nine pharmaceutical firms that are registered in Karachi Stock Exchange 
(KSE) in 2014. The whole population is selected to investigate the topic of intellectual 
capital, therefore opposing any requirement for sampling. The data has been collected by 
using secondary sources. The major data is collected form published audited annual 
reports of listed pharmaceutical firms. The study is taken for the five year period from 
2009 to 2013, the reason is that required data for the study available only for these years.  
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The annual reports for that period is collected from the websites of the companies, direct 
contract in the head office of the companies, annual reports data base of Karachi Stock 
Exchange and different other electronic data bases.  

 
PLS graph v.3.00 was applied to investigate the conceptual model and relationship 

among dependent and independent variables. Normally PLS is a technique of Structural 
Equation Modeling (SEM) technique used for managing small data sets (Sharabati et al., 
2010). LISREL and Statistica, does not provide goodness to fit but having good weights 
for each indicator, path values and R2 consider overall more explanatory powerful model. 
Smartness of PLS is that it is less responsive to misspecification of the models and 
incomplete variables.  

 
Measuring VAIC (Independent Variables) 

Value Added Intellectual Coefficient was developed by Ante Pulic (1998, 2000, 
and 2004) to measure the efficiency of intellectual capital. It is deemed as a better model 
in contrast to other models for the reason that it is simple to measure and the results are 
based on audited financial reports of the firms that are easily available on companies' web 
sites (Pal & Soriya, 2012). VAIC is an analytical procedure designed to allow 
shareholders, management and other stakeholders to effectively monitor  and evaluate the 
efficiency of value added (VA) by a company's total resources and each major resource 
component (Firer & Williams, 2003; Ghosh & Mondal, 2009). VAIC is the composition 
of three components (Pulic, 1998, 2000, 2004). These are: 
 
Capital Employed Efficiency (CEE) the indicator of VA efficiency of capital employed. 
Human Capital Efficiency (HCE) the indicator of VA efficiency of human capital.  

 
Structural Capital Efficiency (SCE) the indicator of VA efficiency of structural capital. 
Following equation formalizes the VAIC relationship algebraically: 

 
 
Where:  
VAIC = Value added intellectual coefficient for firm i 
CEEi = VAi/CEi; VA capital employed coefficient for firm i 
HCEi = VAi/HCi; human capital coefficient for firm i and  
SCEi = SCi/ VAi; structural capital VA for firm i 
VAi = OP + EC + D + A 
VA = Value Added; OP = Operating Profit; EC = Employee Cost; D = Depreciation; A = 
Amortization 
CEi =Book value of net assets of firm i 

HCi = Total salaries and wages of employees of firm i 
SCi = VAi - HCi; structural capital for firm i. 
 

These summative indicators permit us to comprehend the overall efficiency of firm 
and designate its intellectual ability. In short VAIC estimates how much new value has 
been produced per invested monetary unit in each resource (Pulic, 2004). Higher the 
VAIC coefficient, it will predict better efficiency of VA by a firm's total resources (Pulic, 
1998, 2000, 2004).  
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Dependent Variables 
For examining the impact of IC on financial performance, financial performance is 

measured by three conventional accounting performance measures: return on assets 
(ROA), return on equity (ROE) and earnings per share (EPS).  
ROA is the ratio of net income divided by total assets. 
ROA= (Net profit after tax - Preferred Dividend) / Total Assets 
ROE represents the ratio of net income divided by total shareholder's equity 
ROE = (Net profit after tax - Preferred Dividend)/Shareholder's Equity 
EPS is the ratio of net income divided by average number of common shares 
EPS = (Net profit after tax - Preferred Dividend)/Average Number of Common Shares 
 
Developing the Structural Equations 
Research model of this study is to be developed through spawning structural equations 
that link IC efficiency and Financial Performance.  
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Structural Connections between Intellectual Capital and Financial Performance 

 
In Figure 1 all indicators build and influence their respective latent constructs. 

These constructs can be calculated in mathematical terms as: 
ξ =  γx1X1 + γx2X2 + γx3X3 + ζ 
η0  = γy1Y1 + γy2Y2 + γy3Y3 + ζ 
 
The hypothesis (H1), impact of latent exogenous variable, IC measures (ξ) on latent 
endogenous variables, financial performance (η0) would be measured through: 
 
η0 = β1ξ1 + ζ 
 
Proxy measures for exogenous and endogenous variables are given in the Table 1:  
 
Table I: Descriptions of Exogenous and Endogenous Variables and Symbols 
No. Symbol Abbreviation Description  

1.  ξ IC 
Latent Exogenous Variable, Intellectual Capital 
Measures 

2.  η0 FP Latent endogenous  
3.  ζ e Random disturbance term 
4.  γ x1 CEE Path Coefficient of X1, Capital Employed Efficiency 
5.  γ x2 HCE Path Coefficient of X2, Human Capital Efficiency 
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6.  γ x3 SCE Path Coefficient of X3, Structural Capital Efficiency 
7.  γ x 1 ROA Path Coefficient of Y1, Return on Assets 
8.  γy2 ROE Path Coefficient of Y2, Return on Equity 
9.  γy3 EPS Path Coefficient of Y3, Earning Per Share 

 
 Figure 2 shows final structural model measuring the impact of IC efficiency on 
Financial Performance. IC efficiency of firms measured by VAIC (Pulic, 1998, 2000), 
whereas financial performance is measured by Return on Assets (ROA), Return on 
Equity (ROE) and Earning per Share (EPS) (Azad & Mohajeri, 2002; Ghosh & Mondal, 
2009; Komnenic & Pokrajcic, 2012; Mondal & Ghosh, 2012).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Structural model measuring the impact of IC efficiency and firm Financial 
Performance 
 
V.  Results and Discussions  

The descriptive results of independent and dependent variables are shown in 
Table II. It shows minimum, maximum, means and standard deviation of all exogenous 
and endogenous variables of pooled for the five years (2009 to 2013). Due to very low 
extreme values in the data it was thought appropriate to compute arithmetical mean as a 
measure of central tendency rather than median.  From the independent variables HCE 
mean value 2.098275 is greater from other IC components which shows HCE has greater 
contribution, on the other hand SCE mean value 0.481659 which is very low in 
comparison of HCE. EPS and ROE shows almost same mean, whereas ROA vale is low. 
The standard deviation of HCE 0.6160897 is also greater from other independent 
variables that suggest there is considerable variation in HCE. 
 
Table II: Descriptive Statistics of Dependent and Independent Variables. 
Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 
CEE 45 .0774 1.1818 .693765 .2956686 
HCE 45 1.0166 3.7808 2.098275 .6160897 
SCE 45 .0163 .7355 .481659 .1552656 
EPS 45 -61.09 134.90 15.0124 28.79400 
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ROE 45 -8.8417 31.7109 15.966554 9.4658098 
ROA 45 -5.9801 22.6437 9.055410 6.6010936 
Valid N (listwise) 45     
 
 
 
Partial Least Square Analysis 

A structural equation modeling (SEM) technique called Partial Least Squares (PLS 
graph v 3.0) (Chin, 1997) was used here, and has been used in past IC based research 
studies(Bontis, 1998; Sharabati et al., 2010). PLS results are interpreted in two main 
categories: An assessment of reliability and validity of the measurement model and an 
assessment of the structural model (Barclay, Higgins, & Thompson, 1995; Hulland, 
1999). Interpretation of indicators should be focused on weight of each indicators (Chin, 
1998).   

 
For the assessment of validity in measurement model, bootstrapping technique was 

applied to obtain individual variable's significance. This test proves that all indicators 
remain significant at 1%, 5% and 10% in all years 2009-2013. Weights, t-value and 
significance for each exogenous and endogenous variable shown in Table III to Table 
VIII. 

 
Table III: Indicator Validity Test (2013) 

Construct Name Code Item Weight t-value Significance 

Intellectual Capital 
CEE 0.0006 0.0045 p>0.10 
HCE 0.5067 12.9215*** P<0.01 
SEC 0.5060 11.7503*** P<0.01 

Financial Performance 
ROA 0.5204 7.5316*** P<0.01 
ROE 0.4986 8.5111*** P<0.01 
EPS -0.0010 0.0053 p>0.10 

*Significance at 10% (1.645), **Significance at 5% (1.96),  ***Significance at 1% (2.576) 
 
Table IV: Indicator Validity Test (2012) 

Construct Name Code Item Weight t-value Significance 

Intellectual Capital 
CEE -0.0136 0.0482 p>0.10 
HCE 0.4952 4.5448*** P<0.01 
SEC 0.5043 4.3723*** P<0.01 

Financial Performance 
ROA 0.4773 3.8790*** P<0.01 
ROE 0.5186 3.2723*** P<0.01 
EPS -3045 0.9182 p>0.10 

*Significance at 10% (1.645), **Significance at 5% (1.96), ***Significance at 1% (2.576) 
 
Table V: Indicator Validity Test (2011) 

Construct Name Code Item Weight t-value Significance 

Intellectual Capital 
CEE -0.0446 0.2486 p>0.10 
HCE 0.5107 10.7160*** P<0.01 
SEC 0.4776 11.8217*** P<0.01 

Financial Performance 
ROA 0.5219 5.4389*** P<0.01 
ROE 0.5057 6.1513*** P<0.01 
EPS -0.0533 0.6412 p>0.10 
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*Significance at 10% (1.645), **Significance at 5% (1.96), ***Significance at 1% (2.576) 
 
 
 
 
 
 
 
Table VI: Indicator Validity Test (2010) 

Construct Name Code Item Weight t-value Significance 

Intellectual Capital 
CEE 0.2435 1.0956 p>0.10 
HCE 0.4992 8.1190*** P<0.01 
SEC 0.4908 8.4864*** P<0.01 

Financial Performance 
ROA 0.4875 7.8512*** P<0.01 
ROE 0.5126 7.1188*** P<0.01 
EPS 0.0702 0.8755 p>0.10 

*Significance at 10% (1.645), **Significance at 5% (1.96), ***Significance at 1% (2.576) 
 
 
Table VII: Indicator Validity Test (2009) 

Construct Name Code Item Weight t-value Significance 

Intellectual Capital 
CEE 0.2389 1.0707 p>0.10 
HCE 0.4434 9.9099*** P<0.01 
SEC 0.4816 10.1786*** P<0.01 

Financial Performance 
ROA 0.3849 5.5130*** P<0.01 
ROE 0.3865 6.9303*** P<0.01 
EPS 0.3132 3.3164*** P<0.01 

*Significance at 10% (1.645), **Significance at 5% (1.96),  ***Significance at 1% (2.576) 
 
Table VIII: Indicator Validity Test (Pooled) 

Construct Name Code Item Weight t-value Significance 

Intellectual Capital 
CEE 0.1275 1.3409 p<0.10 
HCE 0.4953 33.3803*** P<0.01 
SEC 0.5297 28.2932*** P<0.01 

Financial Performance 
ROA 0.4968 21.5953*** P<0.01 
ROE 0.5045 21.6020*** P<0.01 
EPS 0.0723 0.8985 p>0.10 

*Significance at 10% (1.645), **Significance at 5% (1.96),  ***Significance at 1% (2.576) 
 

Weights and t-value calculated by using bootstrapping technique through PLS 
Graph (v.3.0) in table III to VIII show that how each indicator contribute to its emergent 
construct. In the IC construct HCE and SCE shows greater contribution to capture the IC 
efficiency in all five year 2009 to 2013 and these indicators are significant at 1%. This 
result also supports to previous studies of IC which shows that HCE and SCE are 
significant variables of IC such as Ting & Lean, 2009; Komnenic & Pokrajcic, 2012; 
Clarke, Seng, & Whiting, 2011. CEE remains insignificant in all years but keeping in the 
view the theoretical perspectives of IC efficiency, literature support and to maintain 
content validity it was not dropped from the construct.  In the financial performance 
construct ROA and ROE is the best predictor of financial performance of the firm 
because both are significant at 1% in all five year 2009 to 2013. Whereas, EPS is not 
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significant in all years but due to content validity it should not dropped from the FP 
construct.   

 
According to the pooled data results, all indicator of IC construct are significant. 

HCE (0.4953, p<0.01) and SCE (0.5297, p<0.01) are significant at 1%, while CEE 
(0.1275, p<0.10) is significant at 5%. HCE is the major component of IC; previous 
researchers also found same result. In the financial performance construct ROA (0.4968, 
p<0.01) and ROE (0.5045, p<0.01) are significant at 1%, while EPS is not significant but 
it should not be removed due to content validity issue.  

 
Andreev et al. (2009) argue that construct reliability of formative indicators should 

be performed by using multicollinearity test. It is thought suitable to examine construct 
reliability of formative indicators through test of multicollinearity (Andreev, Heart, 
Maoz, & Pliskin, 2009; Thongrattana, 2010). The variance inflationary factor (VIF) is a 
general way to identify multicollinearity. For this purpose, collinearity test was run 
through using SPSS on pooled data to calculate VIF after taking each indicator of 
financial performance construct one by one. Output shows that VIF of all independent 
variables remain below 10, which indicates that no independent variable significantly 
explained by any other independent variable. VIF having value lesser than 10 does not 
create a problem of multicollinearity (Kleinbaum, Kupper, & Muller, 1988; Mayer, 
1990). Variables having greater than 10 VIF and greater than 0.9 correlations should be 
dropped for the measurement model but in this study all independent variables remains 
VIF below 10, so none variable should be dropped. VIF valued of all independent 
variables shown in table IX. 
 
Table IX: Indicator Reliability Test (Pooled) 

Construct Name Code Mean Standard Deviation VIF 

Intellectual Capital 
CEE 0.6938 0.2957 1.168 
HCE 2.0983 0.6161 9.499 
SEC 0.4817 0.1553 9.187 

Financial Performance 
ROA 15.2524 9.3623 - 
ROE 0.1597 0.0947 - 
EPS 15.0124 28.7940 - 

 
The excellence of measurement model is evaluated through appropriate tests; the 

excellence of structural model is evaluated on the basis of significance of relations 
between latent constructs (β) and overall goodness of fit (GOF) (R

2). To comprehend the 
dynamic of IC and its impact of financial performance, it appears valuable to apply 
structural equation modeling based on partial least square to assess the impact of 
exogenous variables on endogenous variables.  

 
Following given below figures 3 to 8 show structural modeling results including 

weights, loadings, path coefficients and coefficients of determination by applying PLS 
graph. 
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Figure 3: Structural connections between Intellectual Capital and Financial Performance 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Structural connections between Intellectual Capital and Financial Performance 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Structural connections between Intellectual Capital and Financial Performance 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Structural connections between Intellectual Capital and Financial Performance 
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Figure 7: Structural connections between Intellectual Capital and Financial Performance 
 
 
 
 
 
  
 
 
 
 
 
Figure 8: Structural connections between Intellectual Capital and Financial Performance  
 

SEM strength of hypothesis generated in the study is usually measured by 
examining the path coefficients (β) is based on usage of PLS Graph. Path coefficients (β) 

are calculated bootstrapping technique in PLS graph v.3.0. 
 
Table X: Path Coefficients (2009-2013) 

Path Beta Coefficient t-value Significance 
IC and FP (2013) 0.880 9.4113*** p<0.01 
IC and FP (2012) 0.683 2.3689** p<0.05 
IC and FP (2011) 0.716 9.4740*** p<0.01 
IC and FP (2010) 0.865 19.5467*** p<0.01 
IC and FP (2009) 0.978 14.6752*** p<0.01 
IC and FP (Pooled) 0.856 19.5467*** p<0.01 

*Significance at 10% (1.645), **Significance at 5% (1.96),  ***Significance at 1% (2.576) 
 

Table X shows the value of beta coefficients and t-value with their respective level 
of significance from the year 2009 to 2013. It observed that path coefficients between IC 
and FP (β = 0.880, t-value = 9.4113, p<0.01) are highly significant. These path 
coefficients remain significant at 1% in all five years and pooled data also except in 2012 
it is significant at 5%. By this way it would be concluded that IC has positive influence 
on FP of pharmaceutical firms in Pakistan.   

 
R2 shows the percentage change in endogenous latent construct explained by 

endogenous latent construct. R2 values of IC construct explained by FP measures remain 
high in all five years 2009-2013 and pooled as well (73.3%, 46.7%, 51.3%, 74.8%, 
95.7% and 73.3%). Overall models demonstrate good explanatory power up to 95.7%. 
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According to the criteria of R2 effect size (small= 10, medium= 25% and large=36% 
given by Cohen (1998). All the R2 values in this paper are much greater than the large 
effect size. 

 
This research hypothesis formulated on the basis of strength of path coefficients 

through PLS Graph. The standardized path coefficients (β) shows significant relationship 

between latent constructs and permit the fulfillment of proposed hypothesis to be 
examined. Chin (1998) purposed value of path coefficients should be at least 0.20 and 
may ideally go above 0.30 to examine the hypothesis meaningfully. All year's β values of 

the impact of IC efficiency on financial performance have been significant and fall 0.683 
to 0.978 that is much higher than 0.30. Therefore, we accept our alternative hypothesis on 
the basis of significant results, so we conclude that IC has significant impact on financial 
performance of pharmaceutical firms in Pakistan over the five year period 2009 to 2013. 
 
VI.  Conclusion 

The main research objective of this study was to find out the impact of intellectual 
capital on financial performance of pharmaceutical firms in Pakistan for the period 2009 
to 2013. The path coefficients values (β) reject the null hypothesis; IC has no significant 
impact on financial performance of pharmaceutical firms in Pakistan, thus H1 is 
supported. It also observed that from the components of IC, HCE and CEE are significant 
components of intellectual capital that is consistent with previous studies. The usefulness 
of this research is important for both academic researchers and pharmaceutical decision 
makers.    
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