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Abstract 
Generally, Intellectual capital (IC) is recognized as a strategic asset of a company and 
used for value creation to sustain the competitive advantage. Value can be created by 
intangibles that are not always depicted in annual reports but are helpful to face financial 
shocks.  The purpose of this study is to identify the impact of IC on financial 
vulnerability (FV) of pharmaceutical sector in Pakistan. Quantitative data collected from 
the annual reports of listed pharmaceutical sector in Pakistan to test the study empirically. 
Data is examined by using PLS-Graph version 3. IC efficiency is measured through value 
added intellectual coefficient (VAIC) model developed by Pulic (2000, 2004). FV is 
measured by using the vulnerability model introduced by Tuckman and Chang (1991). 
Results show consistency with expectations moreover, IC efficiency of pharmaceutical 
firms has significant impact on FV. This study extends the literature of FV with the 
combination of IC.   
Keywords: intellectual capital, financial vulnerability, structural equation modeling, 
partial least square, pharmaceutical sector. 
1. Introduction  
Global economy challenges lead to increase the value of knowledge base resources are 
the key indicators in sustaining competitive edge of the firm. The growth of business can 
be measured by efficiency and novelty supported by valuable management of both real 
and invisible assets knowingly as IC (Xinyu, 2014). IC considered as essential corporate 
assets that influence on strategic performance of business.   Prediction of FV is increasing 
which is important to corporate governance (Aziz & Dar, 2006). Moreover, forecasting of 
financial shocks is not only an interesting academic question but also related to investors 
and administration who want to invest their money sensibly to keep their firm flourishing.  
Pharmaceutical industry is well managed in its use of human involvement and technology 
which is mainly dependent on its IC (Sharabati et al., 2010). This industry is important 
for developing countries because it plays significant contribution to GDP by reducing the 
import drugs burden from outside the country. Due to its rapid growth, innovation and 
significant contribution to GDP, it is considered as much focused industry for the 
researchers and academicians. Pakistani pharmaceutical industry meets almost 70% 
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demand of its own country, and shows 67% revenue increase over the last five years. 
Further it is also considered a knowledge intensive industry that contains formulas, 
patents, intellectual property rights, etc.  
Improper assessment techniques may put stakeholders at financial risk when making long 
term planning. Now-a-days most of the organizations estimate their financial position by 
scrutinizing deviation of budgeted expenses which wasted time and effort of management 
(Bukhori et al., 2013). 
Pharmaceutical sector is viewed having different kinds of risks such as business risk and 
economic risk. Early cautions of financial failure are more considerable for top 
management and regulatory body as well.  However, FV is important in pharmaceutical 
due to the rapid growth of pharmaceutical industry in Pakistan over the time. 
Pharmaceutical industry has considerable impact on employment by providing the large 
number of highly skilled people involved; the vulnerability of pharmaceutical has 
extensive effect on both employment and career development of employees and for the 
supply of life saving drugs to the general public.  
Present study explores the impact of IC on FV which indicates how much a firm 
financially strong, while acknowledging the IC. This study is unique because it explores 
first time FV through the googles of IC components in pharmaceutical sector of Pakistan. 
This study is an initial report which intends to make a bridge between IC and traditional 
measures of financial failure.  
2. Literature Review 
No consensus has been developed about IC definition (Bhartesh & Bandyopadhyay, 
2005).  IC is something that can’t be visible but having great contribution towards 
financial value (Edvinsson & Malone, 1997).  As IC defined by above given experts “the 
sum of knowledge a company is able to use in process of conducting business to create 
value – a value added for the company.” The IC given by the Pulic (2000, 2004) has been 
reflected throughout the research, analyzing as incorporating of human capital (HC), 
structural capital (SC) and capital employed (CE). HC is the expertise, education, 
experiences, talent and capabilities of employees and the reality is that firms can’t 
possess or stop those employees as of going back to home at off times; SC refers to the 
knowledge that holds a firm after the employees go home at night and it consists of 
manufacturing processes, relationships with customers, business procedures, copy rights, 
policies etc. (Zéghal & Maaloul, 2010). CE is integral part of IC taking into account 
enhanced usage of real assets is possible with effective use of HC and SC (Makki & 
Lodhi, 2014; Makki & Lodhi, 2009). However, several researchers highlighted that CE is 
not considered as strategic in nature as its comprises common sources (Riahi-Belkaoui, 
2003; Youndt et al., 2004).  
According to resource based theory, internal resources are more important than external 
to achieve the competitive advantage. This particular theory focusing that a firm achieves 
competitive advantage and extra ordinary financial performance by efficient utilization of 
strategic resources (Zéghal & Maaloul, 2010). The HC theory proposes that investment 
on employees will produce maximum financial return. However, in evaluating the 
contribution of HC in financial performance it is important to differentiate between 
general and specific HC with context of pre and post human investment activities(Karimi, 
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2014).  Human capital theory is also associated with resource based theory as the HC 
cannot be imitated, substituted by its competitors.  
FV is likely to decrease products or services by facing financial shocks, if it continues, it 
will consequently affect the strategic existence of the firm (Mwenja & Lewis, 
2009;Trussel, 2002; Tuckman & Chang, 1991). Financial shocks mean the observation of 
going concern as prospect of financial indicator that company has not more ability to 
continue its business due to failure of its operation as consequences of loss. Firms that 
suffering loss from its operations for consecutive three years be considered as financial 
vulnerable (Gilbert et al., 1990), alternatively financial failures exists due to lack of 
information regarding the causes of financial failure (Tuckman & Chang, 1991).    
FV with few sources of revenue leads to incapability to survive in financial shock 
(Tuckman & Chang, 1991).Revenue diversification has become practice in almost all 
organizations because it minimizes business risk. According to portfolio theory multiple 
revenue sources diversify the risk and it supports to a business in financial crises. 
Revenue generation through multiple sources a firm can decrease its financial threats and 
such strategy leads to business stability.  
The prior studies link IC with the financial performance and corporate governance in 
different sectors such as financial sector (Huang, Hsu, & Cheng, 2010; Mondal & Ghosh, 
2012) , textile and information technology (Pal & Soriya, 2011, 2012). On the other hand 
FV is solely assessed in nonprofit organizations but nobody examine FV under the 
conception of IC. Present study assesses the impact of IC on FV by using Pulic (2000, 
2004) model of IC and Tuckman and Chang (1991) FV model. In this regard, following 
hypotheses are developed to assess the relationship:  
 H0: IC has no impact on FV 
 H1: IC has significant impact on FV 

3. Methodology  
The objective of this study is to examine the impact of IC on FV of pharmaceutical sector 
in Pakistan. Pharmaceutical firms listed in Karachi Stock Exchange (KSE) were select to 
explore the topic. The entire population was chosen to examine the study therefore 
contrasting any requirement for sampling. The data have been collected by using 
secondary sources. The major data is collected form published audited annual reports of 
listed pharmaceutical firms. The study used five years data from 2009 to 2013; the reason 
is that the data for the study was accessible only for these years.  The annual reports are 
collected from the companies websites, the head offices of the companies, annual reports 
data base of KSE and different other electronic data bases.  
3.1 Intellectual Capital Measurement  
The VAIC methodology developed by Ante Pulic (2000, 2004) in order to measure the 
IC ability of a firm is being used for measuring the independent variables. Efficiency of 
tangible and intangible assets can be estimated which is based on audited published 
financial data of firms. VAIC is an investigative method intended to permit shareholders, 
administration and different stakeholders to viably screen and assess the efficiency of 
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value addition  by an organization's total resources and each major resource component 
(Firer & Williams, 2003; Ghosh & Mondal, 2009). Value Added (VA) is the most 
suitable indicator for business success which is the difference of output and input. 

VA = OUT − IN 
Where: VA = Value Added, OUT = Total Sales, IN = Cost of purchase materials, 
components and services.  
VA is the sum of operating profit (OP), employees benefit (EC), depreciation (D) and 
amortization (A). 

VA = OP + EC + D + A 
IC has two components, such as HC and SC. Human Capital Efficiency (HCE) is the 
ratio of VA and HC. SC is the second component of IC, which is the difference of VA 
and HC. Structural Capital Efficiency (SCE) is the ratio of SC and VA. 
Intellectual Capital Efficiency (ICE) is the combination of HC efficiency and SC 
efficiency: 

ICE = HCE + SCE 
IC can't create value on its own; therefore, it needs information of the efficiency of CE 
Pulic (2004) which is the ratio of VA and CE. 
For the assessment of overall valued creation efficiency all three efficiency indicators are 
added.  

VAIC = ICE + CEE 
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 
formed per invested monetary unit in each resource (Pulic, 2004). Higher coefficient 
shows higher value creation by utilizing the resources of a firm including IC.  
3.2 Financial Vulnerability Model  
This study adopts the FV model developed by Tuckman and Chang in 1991. Less 
financial elastic firms are tend to experience more financially vulnerable and incompetent 
to withstand financial shocks (Tuckman & Chang, 1991). Financial shocks mean 
unpredicted loss in income. Tuckman and Chang (1991) developed four indicators to 
calculate the FV. These indicators are as follows: 
3.2.1 Equity Ratio 
A firm with higher equity balance may be able to leverage its assets and has a strong 
position to face unpredictable financial shocks. On the other hand, lower equity balance 
means a firm is more financial vulnerable. Equity ratio is calculated by dividing total 
equity to total revenue. 
ER = Total Equity/Total Revenue 
Where: ER = Equity Ratio 
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3.2.2 Revenue Concentration Ratio 
Firms generating revenue from various sources are less vulnerable during financial 
shocks. Revenue concentration ratio can be calculated by using Herfindahl Index by 
adding up the squared percentage of each revenue source. 

RCR = 
୧

∑൬
Revenue Source ݅

Total Revenue
൰
ଶ

 

Where: RCRi= Revenue Concentration Ratio 
3.2.3 Administrative Cost Ratio 
Firms with few admin cost may be more vulnerable in financial shocks in comparison of 
those which have more admin cost. After a financial shock, a firm which has higher 
admin cost may be able to reduce discretionary admin cost. Administrative cost ratio is 
calculated as 

ACR= ୢ୫୧୬୧ୱ୲୰ୟ୲୧୴ୣ ୶୮ୣ୬ୱୣୱ
୭୲ୟ୪ ୖୣ୴ୣ୬୳ୣ

 

Where: ACR = Administrative Cost Ratio 
3.2.4 Low or Negative Operating Margin 
Firms with low operating margin may be more vulnerable to financial shocks as 
compared to those which have high operating margin. On occurrence of financial shock a 
firm which has high operating margin may be able to work with reduced operating 
margin rather than cutting a segment or product.  

OM =
Total Revenue − Total Expenses

Total Revenue  

Where: OM = Operating Margin 
The strength of this model is that it is simple to understand and based on published 
financial data of firms.  
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3.3 Developing the Structural Equations 
Research model is developed by spawning structural equations that link IC efficiency and 
FV.  

 

 

 
 
 
 
 
 
 

Figure 1: Structural Connections between IC and FV 
In Figure 1 all indicators build and influence their respective latent constructs. These 
constructs can be calculated in mathematical terms as 

ξ =  γ β 1X1 + γ β 2X2 + γ β 3X3 + ζ 

η0  = γ β 1Y1 + γ β 2Y2 + γ β 3Y3 +γ β 4Y4 + ζ 

The H1 impact of latent exogenous variable, IC measures (ξ) on latent endogenous 
variables, FV (η0) would be measured through 

η0= β1ξ1 + ζ 

Proxy measures for exogenous and endogenous variables are given in the Table 1.  
Table 1: Descriptions of Exogenous and Endogenous Variables and Symbols 

Sr. No. Symbol Abbreviation Description 

1 ξ IC Latent Exogenous Variable, IC Measures 

2 η0 FP Latent endogenous 

3 ζ E Random disturbance term 

4 γx1 CEE Path Coefficient of X1, Capital Employed 
Efficiency 

5 γx2 HCE Path Coefficient of X2, Human Capital Efficiency 

H1 

e 

e 

Financial 
Vulnerability 

Intellectual 
Capital 

CE

HCE 

SC

RC

OM 

ER 

AC
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6 γx3 SCE Path Coefficient of X3, Structural Capital 
Efficiency 

7 γy1 ER Path Coefficient of Y1, Equity Ratio 

8 γy2 RCR Path Coefficient of Y2,Revenue Concentration 
Ratio 

9 γy3 ACR Path Coefficient of Y3,Administrative Cost Ratio 

10 γy4 OM Path Coefficient of Y4, Operating Margin 

Figure 2 shows final structural model measuring the impact of IC efficiency on FV. IC 
efficiency of firms measured by VAIC (Pulic, 1998, 2000), whereas FV is assessed by 
using Tuckman and Chang vulnerability model that developed in 1991. 

 
 
 
 
 
 
 
 
 
 

 

Figure 2: Impact of IC Efficiency and Firm Financial Performance 

4. Results and Discussions 
PLS graph v.3.00 was applied to examine the conceptual model and relationship among 
endogenous and exogenous variables (Chin, 1998, 2001; Gustafsson & Johnson, 2004). 
Partial Least Square (PLS) is a second generation most powerful structural equation 
modeling (SEM) technique used to measure both structural and measurement model 
simultaneously (Makki & Lodhi, 2013) and normally applied on small data sets. It 
functions admirably with structural equation models that include latent indicators and a 
series of cause and effect relationships (Gustafsson & Johnson, 2004). PLS has some 
advantages over other SEM approaches that make it appropriate for this study. Firstly, 
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PLS constructs can be measured by a single indicator while in other approaches at least 
four indicators are required for a single construct. Secondly, it does not require normal 
distribution of data and handles non normal distributed data in a good way(Gefen et 
al.,2000). Thirdly, PLS represents measurement error and provides more accurate 
estimates (Bontis et al., 2007).  
PLS is a variance based on analytical approach and used frequently in the field of 
management studies including IC(Bontis, 2001; Sällebrant et al., 2007).The output of 
PLS graph is interpreted in two stages: The first stage is to assess the measurement model 
(the relationships between the indicators and constructs), that assess validity and 
reliability of indicators and their respective constructs; the second stage is to evaluate the 
structural model (assess the explanatory power of exogenous variables and investigate the 
significance of path coefficients) (Barclay et al., 1995; Hulland, 1999). 

Table 2: Indicators Validity and Reliability Test 

Construct Name Code VIF Item 
Weight t-value 

Intellectual Capital 

CEE 1.168 -0.2032 1.9347** 

HCE 9.499 0.4775 12.8713*** 

SEC 9.187 0.4903 13.2937*** 

Financial 
Vulnerability 

ER - 0.3691 5.2899*** 

RCR - -0.3049 5.5131*** 

ACR - -0.0879 0.7138 

OM - 0.5422 6.5503*** 

Significance:*10%, **5%, ***1%  
Different statistical tools were adopted to confirm the validity and reliability of 
measurement model. Validity of formative constructs is determined on the basis of 
indicators weight that shows the degree to which each indicator contributes for the 
development of related construct and calculated by using bootstrapping techniques in 
PLS (Chin, 2010; Saad, 2011). The weights coupled with t-values gave the confirmation 
of construct validity (Petter et al.,2007) and degree (significant or not) to which each 
indicator explain the variance in formative construct (Roberts & Thatcher, 2009).   
Table 2 shows weights, t-values and respective significance level of each formative 
constructs (IC and FV). All indicators of IC construct are significant. HCE (0.4775, 
P<0.01) and SCE (0.4903, P<0.01) are significant at 1% level of significance, whereas, 
CEE (-0.2032, P<0.05) significant at 5% level of significance. It indicates HC and SC 
that show greater contribution in the formation of IC construct. Equity ratio (0.3691, 
P<0.01), revenue concentration ratio (-0.3049, P<0.01) and operating margin (0.5422, 
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P<0.01), indicators of FV construct are significant indicators at 1% level of significance. 
Whereas, the administrative cost ratio is not significant at any level. 
There is a contradictory view about retaining or eliminating the non-significant 
indicators. It is better to eliminate all non-significant indicators to achieve all significant 
paths (Diamantopoulos & Winklhofer, 2001), on the other hand some other researchers 
suggested to retain non-significant indicators to protect content validity (Bollen & 
Lennox, 1991; Cohen, et al., 1990; Roberts & Thatcher, 2009). In this study we did not 
eliminate admin cost ratio because it is part of predicting FV model developed by 
Tuckman and Chang (1991). 
The reliability of formative constructs is assessed with multicollinearity status; 
unnecessary mulitcollinearity shows instability of the model (Petter et al., 2007). To 
examine the existence of multicollinearity, variance inflation factor (VIF) test was 
conducted by using SPSS because VIF is a common way to find out multicollinearity.  
Indicators having VIF greater than 10 should be eliminated from the construct because 
VIF less than 10 does not create the problem of multicollinearity (Kleinbaum et al., 1988; 
Mayer, 1990).  Table 2 shows the VIF values of independent variables, all the values 
remains below from threshold level i.e. 10, it indicates that no multicollinearity problem 
exists and it confirms the reliability.  
To test the structural model we calculate path coefficients (β) which are interpreted as 
standardized beta weights, R-Squares (R2) which show the explanatory power of the 
model and Q2 which is the predictive power of the model.  
Path coefficients show the association among the exogenous and endogenous variables. 
To establish meaningful relationship path coefficients should be around 0.2 and ideally 
above 0.3 (Chin, 2010). The significance of path coefficients is examined by calculating 
t-value using bootstrapping technique in PLS Graph v.3.0.  Table 3 shows the beta 
coefficients (β), t-value and significance level. The calculated beta coefficients (0.771, 
15.4301, p<0.01) are highly significant at 1%. The observed value of β (0.771) is higher 
than 0.3 so there is a strong relationship among the IC and FV.  

Table 3: Path Coefficients  

Path Beta Coefficient t-value Significance 

IC and FV 0.7710 15.4301*** p<0.01 

Significance:*10%, **5%, ***1%  
R2 value of the endogenous construct is a measure used to find out predictive power of 
the model. It shows to what extent the exogenous construct explains the endogenous 
construct. It is suggested that the value of R2 for the explanation of endogenous construct 
should be greater than 0.10 (Falk & Miller, 1992) and for managerial decision making it 
should be 0.20 or above (Bontis & Serenko, 2009). In this study the calculated value of 
R2 (0.595) can be considered satisfactory percentage of variance in the endogenous 
construct, explained by the exogenous construct taking into account the rules of Falk and 
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Miller (1992) and Bontis and Serenko (2009).  Therefore, IC construct explained FV 
construct in better way.  

Table 4: R-Square and Q-Square 

Path R2 Q2 

IC and FV  0.595 0.2832 

Besides looking at the magnitude of R2 as a measure for predictive relevance we can 
apply Stone Geisser test of predictive relevance (Q2). This test can be used for additional 
assessment of model fit in PLS analysis (Geisser, 1975; Stone, 1974).Chin (1998) 
suggested that Q2 greater than zero shows that the model has predictive relevance, on the 
other hand Q2 less than zero shows that model not have predictive relevance. It is 
calculated by using blindfolding and jackknife procedure in PLS Graph. The calculated 
value of Q2 (0.2832) is greater than zero which implies that the model has predictive 
relevance.  
Therefore, we accept alternative hypothesis that IC has significant impact on FV of 
pharmaceutical firms in Pakistan. At the end we conclude that if a firm has greater IC 
efficiency, it has greater potential to face financial shocks and sustain its growth and 
market share and less risk to go for bankruptcy.    
5. Conclusion 
IC has been recognized as a priceless resource for the pharmaceutical firms. Financial 
strength of firms depends upon how organization assesses its knowledgeable resources IC 
which leads to obtain and sustain competitive advantage. However, bankruptcy is viewed 
as a strategic financial distress of any organization. Accounting information is used to 
assess the current as well as the future performance of an organization.  It is concluded 
that if the pharmaceutical firms are enriched in IC then it means the firm has greater 
ability to face financial shock and less vulnerable.  
The objective of this study is to explore the impact of IC on FV of pharmaceutical sector 
in Pakistan for the period of 2009 to 2013. PLS graph is used to examine the structural 
and measurement model of the study. IC is measured by using Pulic IC model (2000, 
2004) and FV is assessed by Tuckman and Chang model developed in 1991. The results 
show that IC has significant impact on FV in pharmaceutical sector of Pakistan. 
 This study is useful for the policy makers, managers to realize the value of intangible 
assets, and use these intangibles to create company’s superior value and get the financial 
stability. Present study enhances the knowledge of academicians, investors and managers 
about the importance and usefulness of IC. Now the regulators and decision makers need 
to wake up for effective and efficient utilization of IC to reduce FV.  
This study has some limitations. Firstly, this study only assessed FV on the basis of four 
financial ratios, whereas there are several other ratios and non-financial indicators 
available to measure the FV. Secondly, it covers only pharmaceutical sector of Pakistan 
so it cannot be generalized on all Pakistani industries as well as pharmaceutical sector of 
other countries. Thirdly, it is based on quantitative data that are available on audited 
financial statement, whereas qualitative aspects of IC and FV are ignored. 
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The future research of this study will be the focus on other industries by using large 
sample at national and international level as well. Corporate Governance also considered 
predicting the FV. PLS graph software is used for the data analysis of this paper; other 
advanced software such as STAT may be used for better results. Qualitative aspects of IC 
and FV should be considered for comprehensive results.  
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