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Abstract
The aim of this study is to examine the relationship between
intellectual capital efficiency and the firm's profitability. The importance of
intellectual capital (IC) and the related philosophy of the knowledge
economy have captured the attention of researchers and business
enterprises in the World Trade Organization (WTO) era. IC is widely
recognized as a tool that is critical to running a successful business in a
highly competitive environment. Various models have been introduced to
measure the numerous facets of IC, including the Skandia navigator,
Tobin's Q, and value added intellectual coefficient (VAIC). This article
examines the role of IC efficiency in the firm’s net profit using the VAIC
developed by Ante Pulic (1998). It also investigates its correlation with the
firm’s profitability, using regression models.
A five-year data set for Lahore Stock Exchange Index companies
(LSE-25) was obtained from audited financial reports, and used to calculate
human capital, structural capital, and capital-employed efficiency of
companies in different industrial sectors. The results obtained using
multiple regression analysis supports the argument that IC efficiency
contributes significantly to the firm's profitability. Practically, IC efficiency
can be used as a benchmark and strategic indicator to direct financial and
intellectual resources in the right direction, i.e., to enhance the firm’s
ultimate corporate value. It can also be developed as a management tool to
create a sustainable comparative advantage in the competitive global
knowledge economy. The study is a pioneering attempt to measure the
impact of IC efficiency on net profit using cross sectional time series data.
JEL Classification: C22, C59.
Keywords: Knowledge Economy, Intellectual Capital, Value Added, VAIC,
LSE-25.
*

Lecturer, Department of Commerce, Islamia University of Bahawalpur, Pakistan.
Associate Professor, National College of Business Administration & Economics,
Lahore, Pakistan.
**

82

Muhammad Abdul Majid Makki, Suleman Aziz Lodhi

Introduction
By the end of the Second World War in 1945, most agriculturebased economies in Europe and North America had transformed into
manufacturing economies, changing the focus from land and labor to
financial and physical capital. Today, world economies are moving from
manufacturing toward knowledge-based economic activity. Drucker (1993)
indicates that knowledge is the only meaningful factor of production that is
superior to land, labor, and capital. He adds that the unique contribution of
management in the 20th century was the 50-fold increase in the manual
worker’s productivity through the conversion of labor-intensive economies
into manufacturing economies. In the 21st century, management has
contributed to the increase in productivity of the knowledge worker and a
shift from production equipment to knowledge work. This is why many
firms and even countries are planning strategies to reposition themselves in
the emerging knowledge economy. In the current era of the knowledge
economy, business resources comprise 20% tangible assets and 80% that are
intangible (IT World, 2000). The corporate performance measurement
system, however, dates back to the manufacturing era, and is heavily
inclined toward financial and physical aspects, lacking relevant information
on the performance of intellectual capital (IC). Thus, different ways of
monitoring operations are needed to achieve maximum productivity from
companies’ intangible resources.
Economic managers in many countries feel that the transformation
of production-based economies to knowledge-based economies is inevitable
if they are to maintain the pace of economic development. For example,
Malaysia’s Knowledge Economy Master Plan, 2001 devises strategies to
transform the country from an input-driven to a knowledge-driven economy.
Naquiyuddin and Heong (1992) explain that knowledge is a necessity and
can be used as a strategic tool against competitors. According to Pulic
(2000), IC is a moving force for business success. The vital role of
knowledge is also emphasized in the World Development Report (1998) as
“today's most technologically advanced economies are truly knowledge
based.” Sri Lanka, another developing country, also plans to divert its
economy to a knowledge-based economy (Abeysekera, 2007). Currently, the
Sri Lankan government is investing heavily to maintain its high literacy level
and skilled labor force. This makes it easier for investors to maximize their
return on capital (World Bank, 2004).
The Government of Pakistan is trying hard to prepare for the
challenges of the knowledge economy in the globalization era. “Vision
2030,” an economic master plan, commits to increasing funds for higher
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education, skill development, and science and technology worth up to 1% of
gross national product (GNP). This is expected to increase the proportion of
qualified graduates from 4% to 20% by 2020. Amjad (2006) suggests that
Pakistan could become more competitive in the global economy after
investing in knowledge, technology, and new product development. Kalim
and Lodhi (2005) emphasize that Pakistan must take drastic steps toward
making its economy and industry more knowledge-intensive, or otherwise
stand the risk of losing even its present share of world exports.
In a knowledge economy, IC is considered crucial to the
competitiveness of many companies, regardless of which industry they
belong to. Johnson and Kaplan (1987) argue that IC could be the most
important consideration in the performance of a company. Bornemann
(1999) suggests a correlation between intellectual potential and financial
performance. It is natural to question why IC should be measured. The
logical answer is because IC is an influential intangible strategic asset
capable of transforming a national company into a multinational, even
transnational corporate powerhouse in an even more competitive knowledge
economy. IC measurement and management become very important when
service sectors play a vital role in the growth of the global economy, and
when their share in gross domestic product (GDP) rises more rapidly than
that of the production sector.
The Lahore Stock Exchange (LSE), Pakistan’s second largest stock
market, is an interesting case for examining the efficiency of IC in the
corporate sector. A sample of LSE-25 companies was selected keeping in
view that most companies with vast intellectual capital management (ICM)
experience are large-scale organizations around the globe are large scale
organizations around the world. Comprehensive IC performance data and
disclosures are generally provided by large, publicly traded companies in
their annual reports. Most investors are inclined to buy shares in LSE-25,
which is why more than 90% of trading at the LSE is done in these
companies (LSE Newsletter 2007). Finally, LSE-25 represents a range of
industries, making it easier to generalize the findings.
This research focuses on the firm’s net profit, asking whether it
changes with a change in IC efficiency using the VAIC. This method
provides a standardized and straightforward measure of calculating and
comparing IC performance across various sectors at national and
international levels. The method uses publicly available audited information,
which is more reliable and more usable by internal and external
stakeholders to check IC efficiency. The VAIC-based view of the firm gives a
better insight into viewing a firm’s value-creation efficiency using different
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IC resources. Using the VAIC index, this paper examines the association of
value addition with traditional measures of profitability i.e., IC and net
profit, following Mavridis (2005). The study is quantitative and based on 5year data for 2002 to 2006, gathered from the audited annual reports of
LSE-25 companies. These annual reports were gathered through direct
contact, databases, LSE resources, and companies’ websites. Companies in
the sample cover more than five industrial sectors, making the sample
representative.
Table-1: Sector-Wise Profile of LSE-25 (2006)
Sector

Firms

Years 2002-06

Firm-Years

Banks

7

5

35

Oil/Gas/Power

7

5

35

Cement

5

5

25

Chemicals/Fertilizers

2

5

10

Others

4

5

20

Total

25

125

2. Literature Review
There have been many attempts to define the term IC. Generally, IC
is defined as the creative abilities of the human brain or mind. Edvinson and
Malone (1997) define IC as “knowledge that can be converted into value.”
They also explain that the difference between market value and book value
is the value of IC. Stewart (1997) views IC as knowledge, information,
intellectual property, and expertise that can be put to use to create wealth.
According to Bontis (2000), IC means individual workers' knowledge and
organizational knowledge that together contribute to sustainable
competitive advantage. He further elaborates that IC in a broad sense
consists of human capital and structural capital. Pulic (2000) includes in IC,
all employees’ abilities that create value addition. Moore (1996) defines IC as
customer capital, innovation capital, and organizational capital. On the
other side of the fence are Blair and Wallman (2001) who argue that it is
difficult to give a precise definition for intangible assets as well as IC.
There are two schools of thought with regard to the measurement of
IC (Mavridis, 2004). The first school focuses on cost and tries to compute IC
through the difference between market and book value. The second school
of thought is profit or value-oriented and focuses on measuring IC efficiency
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through value addition by human and structural capital. This approach
appears to be the more recognized: it has been used by more than 12
researchers from different countries. The VAIC has become very popular due
to its straightforward calculations, availability of reliable audited data, and
easy comparison across various industrial sectors (Pulic 2004). Alternative IC
measures are limited as they only be calculated by internal parties or rely on
sophisticated models, analysis, and principles (Pulic 2004). On the other hand,
Sveiby (1997) proposes a conceptual framework for IC that is based on
external structure (brands, customer and supplier relations); internal structure
(organization, structure, system corporate attitude, research and development
(R&D) and procedures); and individual competence (education, experience).
He argues that money must not be used as proxy for human efforts.
In relation to reporting IC, Guthrie et al (2006) refer to stakeholders
and legitimacy theory. The stakeholders theory provides the right to all
stakeholders to obtain information related to organizational activities and its
impact on their interests, even if they do not choose to utilize that
information or do not have the authority to play a constructive role in the
organization (Deegan, 2000). The theory of the stakeholder includes all
stakeholders, including potential and current investors, customers, creditors,
employees, suppliers, government, and the public (Donaldson and Preston,
1995). The stakeholders theory creates organizational responsibility for the
voluntary disclosure of information about intellectual, social, and
environmental performance other than statutory requirements to make the
disclosure as transparent as possible (Guthrie et al, 2006). In the same way,
the legitimacy theory creates a social contract between the firm and the
surrounding community in which it operates. From the perspective of this
theory, a firm should voluntarily report on all those activities if the
management feels that the community expects any specific report (Deegan,
2000). Legitimacy theory is closely tied to the reporting of IC (Guthrie et al,
2006).
In the developed world, the term IC is widely used by the research
community. However, very few studies have used emerging economies as a
case for evaluating the implications of IC at stock exchange level. Pulic
(2000) used VAIC to analyze and measure the performance of FTSE-250
companies under the London Stock Exchange. Kujansivu and Lonnqvist
(2007) utilized a subordinate concept of VAIC and intellectual capital
efficiency (ICE) to analyze the IC performance of 20,000 companies covering
the 11 largest industries of Finland. Other studies that relate to the IC
disclosure of FTSE-100 and S&P-500 companies were conducted by Williams
(2001) and Robert (2000), respectively.
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Mavridis (2004), Goh (2005), and Kamath (2007) use VAIC to analyze
the performance of Japanese, Malaysian, and Indian banks, respectively, and
find significant differences in IC performance. Firer and Williams (2003),
using VAIC, indicate that the association between the IC efficiency of value
added and profitability, productivity, and market valuation are generally
limited and mixed in South Africa. Mavridis (2005) also uses the VAIC and
its subordinate concept, the best performance index (BPI), to analyze the
performance of the Greek banking sector and focuses on the role of human
capital (HC) and physical capital (CA) in value addition.
In recent studies related to the VAIC and the firm’s financial
performance, Chen et al (2005) examine the relationship between value
creation efficiency and market-to-book value ratios, and investigates the
impact of IC on the firm's future performance. Shiu (2006) finds a
significant positive correlation between the VAIC and profitability and
market valuation but a negative correlation with productivity. He uses the
ratio of total revenue to total book value of assets as a proxy for
productivity. Tan et al (2007) use the VAIC methodology to examine data on
150 listed companies on the Singapore Stock Exchange, and conclude that
IC and firm performance are positively related. Tseng and Goo (2005), in an
empirical study of Taiwanese manufacturers, visualize a positive relationship
between IC and corporate value.
3. Research Framework
The framework of this study is depicted below in Figure 1.
Figure 1: Conceptual Model for IC Efficiency and Firm’s Profitability

Intellectual
Capital
Efficiency as
VAIC

CEE
(X1)
HCE
(X2)

Profitability
of Firm
(Net Profit)

SCE
(X3)

Proxy Measures for Independent and Dependent Variables
Proxy measures for independent variables identified from the
literature review (X1, X2, X3) are efficiency determinants of VAIC, i.e., CEE,
HCE, and SCE; the dependent variable (Yi) is net profit.
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Yi = net profit
X1 = capital employed efficiency (CEE)
X2 = human capital efficiency (HCE)
X3 = structural capital efficiency (SCE)
εi = error term
In this way, the multiple regression model would be:
Yi = β0 + β1(CEE) + β2(HCE) + β3(SCE) + εi
4. Methodology

Population and Sources of Data
The study is based on financial data of the top 25 companies of
Lahore stock exchange (volume wise) from 2002-2006, which was collected
through direct contact with firms’ head offices, databases, Lahore stock
exchange and websites of relevant companies. In the beginning it was
thought to include all listed companies of Lahore Stock Exchange. But due
to constraints in data availability and coverage of 90% trading of Lahore
stock exchange by LSE-25 index companies; the research was reduced to
LSE-25. Companies in the case study cover more than five industrial sectors,
which increases the representativeness and generalizability of the research
outcome within LSE-25 companies.

The VAIC Method
The VAIC used in this study was introduced by Pulic (1998). It
provides a new way of measuring value creation efficiency in companies
using data available in financial statements. VAIC is designed to
effectively evaluate the efficiency in adding value (VA) to a firm, focusing
on value addition in an organization and not on cost control (Pulic
2000). The core concept of the VAIC is that human capital is mainly
responsible for a firm’s overall performance. The VAIC is based on the
following five calculations:
(i)

VA = OUT – IN
where VA is the value addition from current year resources.
Out = total sales and
In = cost of materials, components, and services.
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Alternatively value added can be calculated as:
VA = OP + EC + D + A
where OP = operating profit, EC = employee cost, D =
depreciation, and A = amortization.
(ii)

CEE = VA/CA
where CEE is the capital employed efficiency of the firm and
CA = capital employed (net book value of total assets).

(iii)

HCE = VA/HC
where HCE is the human capital efficiency of the firm and
HC = total salaries and wages (direct labor + indirect labor +
administration, marketing, and selling salaries).

(iv)

SCE = ST/VA
where SCE is the structural capital efficiency of the firm and
ST = VA – HC.

(v)

VAIC = CEE + HCE + SCE
where VAIC indicates corporate value creation efficiency.

VAIC does not provide the money value of IC. It simply adds the 3
different efficiency factors of IC and calculates an efficiency index that shows
how the IC of a firm contributes to value addition. To measure IC
efficiency, Pulic (2000) also offers VAIC’s subordinate concept that adds
human capital and structural efficiency (ICE = HCE + SCE).
5. Survey, Description, Analysis, and Results
The key objective of this study is to examine the role of IC efficiency
in firm profitability. Data were collected from five-year audited financial
statements of relevant companies. The description of these data aims to
better understand the values on the basis of which the IC efficiency of firms
and its role in profitability is to be measured. Companies in the sample are
not limited to a particular industrial sector, to maximize the extent to
which the results can be generalized.
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Table-2: Descriptive Statistics of Selected Variables, 2006
Variables

N

Minimum Maximum

Mean

S.D

Value Added
(Rs. In million)

25

-39

70604

12974

17511

Human Capital
(Rs. In million)

25

12

14700

2726

3689

Capital Employed (Rs.
In million)

25

4248

158840

39420

37734

Structural Capital (Rs.
In million)

25

-5097

67384

10248

15516

Cap. Emp.Efficiency

25

-0.0027

Hum. Cap Efficiency

25

-3.2221

Structural. Capital
Efficiency

25

-0.9591

1.3104 0.7559 0.3847

Net Profit
(Rs. In million)

25

-12763

45970

5228

10733

EPS (Rs.)

25

-6.80

43.90

8.21

10.66

ICE

25

-1.9117

22.8829 7.2927 5.2865

VAIC

25

-1.9144

23.6279 7.6008 5.3994

0.7450 0.3081 0.2097
21.9286 6.5368

5.1534

Table-2 illustrates the mean, minimum, and maximum standard
deviation for different dependent and independent variables. The mean of
human capital efficiency is 6.5368 with a range from -3.221 to 21.9286.
This means that LSE-25 companies produced Rs.6.54 for every 1 rupee
spent on human capital. The average VAIC and ICE remained 7.6008 and
7.2927, respectively.

Regression Assumptions
The regression assumptions were checked before running the
model. Although time series data were not used during the study, the
Durbin Watson (D-W) test was applied to diagnose first-order
autocorrelation problem. D-W values calculated ranged from 1.95 to 2.40
using SPSS. Since the D-W is closer to 2 in all situations, this concludes
that the regression model is appropriate, and there is no need to use
alternative methods (Neter, 1996). The normality assumption was
checked through normal P-P plots extracted through SPSS. The problem
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of high correlation between independent variables was captured in a
correlation matrix, which remained between 0.2 and 0.66 for different
variables and was treated as acceptable. Tabachnick and Fidell (1996)
explain that 0.90 or greater bivariate correlation between independent
variables indicates harmful multicollinearity. Tables 4, 5, and 6 depict a
variance inflationary factor (VIF) of less than 1.50 in all cases, indicating
no multicollinearity. As Snee (1973) suggests, a VIF of less than 5
eliminates the need to search for alternatives to regression. Variances at
each level of independent variables were found homogeneous indicating
no hetroscedasticity.
Table-3: Multiple Regression Results for the Year 2006
YNP = β0 + β1(CEE) + β2(HCE) + β3(SCE) + εi
Beta

St. Error

VIF

Intercept

-9621376046

3956213351

CEE

26723357490

9008583805

1.379

HCE

452510890

377997996

1.467

SCE

4838810549

4406208160

1.111

R2 = 0.529

Durbin-Watson=1.949

Table-4: Multiple Regression Results for the Year 2005
YNP = β0 + β1(CEE) + β2(HCE) + β3(SCE) + εi
Beta

St. Error

VIF

Intercept

-8156676513

3910926583

CEE

27450441501

6637326889

1.1646

HCE

335317542

277332463

1.2847

SCE

3287077812

4500778880

1.1118

R2 = 0.573

Durbin-Watson = 2.123
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Table-5: Multiple Regression Results for the Year 2004
YNP = β0 + β1(CEE) + β2(HCE) + β3(SCE) + εi

Beta

St. Error

VIF

Intercept

-2452369741

2409412022

CEE

22814560265

7089702847

1.2621

HCE

-39248034

326151644

1.2818

SCE

-152358381

624964195

1.1320

R2 = 0.368

Durbin-Watson = 2.401

Table-6: Multiple Regression Results for the Year 2003
YNP = β0 + β1(CEE) + β2(HCE) + β3(SCE) + εi
Beta

St. Error

VIF

Intercept

-2812040185

2940234527

CEE

17004468185

5296773588

1.201

HCE

798554634

340739252

1.330

SCE

-3345388214

3769097421

1.118

R2 = 0.555

Durbin-Watson = 2.289

Table-7: Multiple Regression Results for the Year 2002
YNP = β0 + β1(CEE) + β2(HCE) + β3(SCE) + εi
Beta

St. Error

VIF

Intercept

4101291808

3106846846

CEE

4849441749

2972255589

1.046

HCE

679113516

325066500

1.092

SCE

-10527434228

3691103901

1.068

R2 = 0.424

Durbin-Watson = 2.064
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Tables-3 to 7 present the regression model summaries run for 2006 to
2002. A high coefficient of determination (R2) in all 5 years shows the
strengths of IC in predicting the dependent variable, i.e., the profitability of a
firm. The explanatory power of the regression equation over the 5-year period
was 52.9%, 57.3%, 36.8%, 55.5%, and 42.4%, respectively. All three
components of the VAIC show positive directional signs in all the years except
HCE in 2004 and SCE in 2004, 2003, and 2002. These results show a higher
R2 than the study done by Firer and William (2003) who found an explanatory
power of 4.8%. Tan et al (2007) found weaker results through multiple
regression models with an R2 8.7% and 12.2% only. The tables also show that
CEE has a significantly positive effect on the net profitability of a firm
(Significant β) in all the years. The overall results support the argument that
all three components of VAIC have a strong impact on the net profit of a
firm, suggesting that a firm with greater IC efficiency would fare better in
terms of profitability.
6. Usefulness of the Study
As a pioneering attempt to analyze the performance of LSE-25 from
the perspective of IC, this paper is a good source of reference for future
research in the Pakistani corporate sector. The study is based on strong
theoretical foundations and research-proven methodology. The data utilized
in this study were also prepared by qualified accountants and audited by
statutory auditors, thus increasing reliability. Additionally, this study
contributes to the existing literature in the following ways:
1.

It provides the evidence on the role of IC in profitability of a
company using five-year data for different industrial sectors of the
LSE. Different components of VAIC show a significant explanatory
power for the firm’s traditional financial performance. The findings
of the study highlight the importance of the role of IC in gaining a
competitive advantage in emerging economies.

2.

More than 90% of investors at the LSE and fund and portfolio
managers will benefit from the idea of IC modeling as a better
measure of evaluating the firm than the traditional approach of net
profitability while developing a portfolio. They can observe the
impact of IC efficiency not only on annual dividends but also on
capital gains. Flostrand (2006), while conducting research on 250
sell-side analysts selected from S&P-500 companies, finds that
analysts use IC indicators frequently in their decision making.
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The study proves that VAIC can be used by regulatory authorities to
identify the weaknesses and strengths of different industries to help
determine which industrial sectors should be subsidized.

Limitations of the Study
Due to the non availability of non listed and proprietary sector data,
this research is limited to LSE-25 index companies. The results of the study
cannot, therefore, be generalized to apply to the whole stock market or the
non listed sector. Human and structural capital efficiency is not comparable
among different sectors within the LSE-25 since different industries are
composed of different IC-related factors.

Future Research
Future study could include extending the IC approach to all the
listed companies in Pakistan while focusing on the impact of IC efficiency on
future financial performance and total capitalization of companies.
Researchers could also concentrate on studying the impact of IC in the
intellectual-intensive pharmaceutical sector.
7. Concluding Remarks
The study was conducted to examine the relationship between IC
and a firm’s profitability through empirical research, which has been
concluded successfully. The contribution of this research is important both
for academic researchers as well as business professionals. IC literature is
beneficial in deciding the potential role of IC efficiency in a firm’s
performance: business professionals benefit by understanding the
importance of allocating their precious resources to support IC and
ultimately the firm’s financial performance. Keeping in view the significant
role of IC in financial performance, the study emphasizes the need for
guidelines for measuring and disclosing IC in financial reports. As a
supervisory body for the corporate sector, the Securities and Exchange
Commission of Pakistan and its technical advisors, the Institute of
Chartered Accountants of Pakistan and the Institute of Cost and
Management Accountants of Pakistan, are urged to take the initiative in
this regard. Moreover, as Pakistan opens its stock markets to foreign
investors who need financial and nonfinancial information to assist in their
decision making, reporting IC becomes all the more important. In a global
environment, if information related to IC, health, safety, environment, and
corporate social responsibility issues is disclosed in firms’ annual reports, it
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could enhance their value in the eyes of international investors. Managers
are advised that good structural capital should convert human efficiencies
into internal organizational structure, administrative culture, and
corporate knowledge. This study is one of the first empirical tests of
association between IC and a firm’s financial performance in Pakistan, thus
proving a good source for IC researchers in the future.
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