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The relationship between
intellectual capital, firms’ market
value and financial performance

Empirical evidence from the ASEAN
Sirinuch Nimtrakoon

School of Accountancy, University of the Thai Chamber of Commerce,
Bangkok, Thailand

Abstract
Purpose – The purpose of this paper is to explore and compare the extent of intellectual capital (IC)
and its four components among ASEAN countries, and examine the relationship between firms’ IC,
market value, and financial performance.
Design/methodology/approach – The study uses the data of 213 technology firms listed on
five ASEAN stock exchanges. Pulic’s Value Added Intellectual Coefficient model is modified by adding
an extra component, namely, relational capital efficiency (RCE). The Kruskal-Wallis one-way ANOVA
and multiple regression analysis have been utilized to test the hypotheses.
Findings – The results reveal that there is no significant difference in Modified Value Added
Intellectual Coefficient (MVAIC) across five ASEAN countries; however, firms in each country tend to
place a different degree of emphasis on components of MVAIC to generate corporate value. The results
further indicate a positive relationship between IC and market value, confirming that firms with
greater IC tend to have greater market value. Likewise, a positive relationship between IC and financial
performance measures is confirmed. Specifically, IC is found to be positively associated with margin
ratio and return on assets. Capital employed efficiency and human capital efficiency are found to be the
most influential value drivers for both market value and financial performance while structural capital
efficiency and relational capital efficiency possess less importance.
Originality/value – This study contributes to the IC literature by expanding our knowledge of
IC in the emerging economies, and providing a national comparative IC research when such research
is limited.
Keywords Financial performance, Intellectual capital, Market value
Paper type Research paper

Introduction
Intellectual capital (IC) literature has revealed the significance of IC to companies’
financial and market performance and it has been shown increasing attention from
both academics and practitioners over the last two decades. The world-wide
recognition of IC and its popularity has confirmed it as an academic discipline (Serenko
and Bontis, 2013). IC has been discerned as a key value driver of firms operating in the
new economy and has become a most powerful factor for those companies in enhancing
their competitive competence and achieving corporate success (Wang, 2008). The need
for and benefit from IC for companies in knowledge intensive sectors, including
high-technology and service industries is considerable; hence, they tend to invest
substantially in IC. This fact makes high-technology and service sectors appropriate
and attractive industries for IC research (Bontis, 2001; Hermans and Kauranen, 2005). Journal of Intellectual Capital

Vol. 16 No. 3, 2015
pp. 587-618

©Emerald Group Publishing Limited
1469-1930

DOI 10.1108/JIC-09-2014-0104

The current issue and full text archive of this journal is available on Emerald Insight at:
www.emeraldinsight.com/1469-1930.htm

The research was financially supported by University of the Thai Chamber of Commerce.

587

Empirical
evidence from
the ASEAN

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
1:

22
 1

0 
N

ov
em

be
r 

20
16

 (
PT

)



In spite of its importance, IC is not easily identified, captured, and reported in
financial statements. This may be partly because of the influence from accounting
standards. Based on International Accounting Standard IAS 38, intangible assets, the
recognition of internally generated brands, mastheads, publishing titles, and customer
lists in financial statements is prohibited (IASB, 2004). It implies that the identification
and measurement of these IC items in organizations is not easily accommodated by
traditional accounting practice. This results in an increasing gap between firms’
financial value as shown in corporate reports and stock market value (Rahman, 2012).

In response to the need for IC valuation, several methods to measure IC and its
performance have been developed by various researchers, for example, Skandia IC
Report Method (Edvinsson and Malone, 1997), Value Added Intellectual Coefficient
(VAICTM) Model (Pulic, 1998, 2000), and Intangible Asset Monitor Approach (Sveiby,
1997). Among these methods, Pulic’s VAICTM is widely adopted by academics and
practitioners as a method to measure IC and reflect the market value of corporations.
There has been some criticism of VAICTM and this will be enumerated below, however,
irrespective of the critique, it provides a standardized and integrated measure, which
allows cross-organizational or cross-national comparison and analysis (Chen et al.,
2014; Phusavat et al., 2011; Young et al., 2009; Zeghal and Maaloul, 2010). In the light of
this criticism the research has modified Pulic’s original VAICTM model and this will be
discussed further in the literature review.

The attempt to measure the impact of IC on value creation as well as the attempt
to capture relationships between IC and firms’ value and performance, especially in
developing countries, has been scarce (Guthrie et al., 2012; Hermans and Kauranen,
2005). Within SouthEast Asia this has particular importance given the establishment of
the ASEAN economic community (AEC) and regional economic integration, by 2015.
AEC aims to establish a single market and production base; a highly competitive
economic region; a region of equitable economic development; fully integrated into the
global economy. The AEC promotes free movement of goods, services, investment,
skilled labor, and free flow of capital (ASEAN, 2014b). There is evidence that natural-
resource-intensive products were the main exports and imports of ASEAN countries
over the past two decades; however, the focus has now changed to electronics and other
relatively sophisticated manufactures (UNCTAD, 2013). This fact has emphasized the
importance of IC in the ASEAN region. To achieve the expectations of those in the
region, all countries in ASEAN should therefore collaborate more effectively and
generate a higher competitive advantage, especially through the management of IC.
However, IC performance of corporations in the ASEAN is in question, and little
research has been documented (Phusavat et al., 2012).

To fill this research gap, the current research was carried out in the context of selected
ASEAN countries. The five largest emerging economies in ASEAN and also the founders
of ASEAN, Indonesia, Malaysia, Philippines, Singapore, and Thailand, have been
selected for the study due to the availability of data in the English language and the
comparability of the financial structure. In response to industry appropriateness,
it focusses on the high-technology sectors of these five ASEAN countries. In sum, the
study aimed to explore and compare IC performance of listed companies operating in the
high-technology sector across five countries in ASEAN as well as examine empirically
the relationship between firms’ IC, market value, and financial performance. The data
were drawn from financial statements and annual reports of these firms.

Particularly, this research sets out to evaluate and compare IC efficiency – the
Modified Value Added Intellectual Coefficient (MVAIC) adapted from Pulic (1998) – of
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listed firms in technology industries among different ASEAN countries. Its aim is
also to empirically investigate the relationship between the value creation efficiency
(MVAIC) and market-to-book (MB) ratio as a proxy of firms’ market value as well as
firms’ financial performance, particularly margin ratio, and return on assets (ROA).

This study contributes to the body of knowledge on IC in many ways. First, the
research will shed light on the limited prior comparative IC research across the nations
by assessing and comparing IC efficiency in the high-technology sector in selected
ASEAN economies. This gives an overview of IC performance of technology firms in
developing countries. Second, it will provide empirical evidence on the relationship
between IC and firms’ market value as well as financial performance by using data
from listed companies in these countries. Thus, the findings from this study are
expected to expand our understanding of IC and its impact on firms’ value and
performance in emerging economies. Third, the current paper has modified the Pulic
VAICTM model by incorporating an additional component, namely, relational capital
(RC), resulting in a more comprehensive measure of firm’s IC efficiency.

Fourth, although Pulic proposed the use of his VAICTM as an aggregate measure
of corporate intellectual performance, this study will employ the MVAIC model
as a comprehensive measure and the four individual coefficients; namely, physical
capital, human capital, structural capital, and RC. This adds greater insight into the
explanatory power of these components on firms’ market value. Fifth, previous studies
rarely control for other influences that might affect firms’ market value and financial
performance. The current research inserts a number of control variables into the
analysis aiming at an improved investigation of the relationship. Finally, this study is
anticipated to be of interest to several stakeholders such as shareholders, institutional
investors, academics, government agencies, and managers. For example, the results
may assist managers in better managing and harnessing IC while investors may use IC
efficiency as a means to assess firms’ ability to create value through IC.

Following this introduction the remainder of the research paper is organized as
follows. A literature review on IC research, Pulic’s VAICTM, including critique and
modification, are mentioned in the next section. Research methodology, which includes
research setting, sample selection, hypotheses development, research method, and
variable measurement, is then presented. Data analysis, including descriptive analysis,
correlation analysis, and hypotheses testing, is explained in the following section.
The conclusion and implications of the research as well as limitations and potential for
future research are then discussed.

Literature review
Previous research applying Pulic’s VAICTM model
Among various measurement models of IC, Pulic’s VAICTM model has attracted much
attention over the past two decades. Various researchers and practitioners have
adopted Pulic’s VAICTM model as a measure of IC. Much of the IC research has been
performed in developed countries, while latterly IC research in developing countries
has received increasing interest. The research, its results and implications are
elaborated below.

Regarding the study of IC and its relationship with market value and firm’s
performance in developed economies, generally consistent empirical findings tend
to be revealed. Research by Bassi and van Buren (1999) was one of the early works
investigating the relationship between IC investment and financial performance. They
identified a positive relationship between IC investment and financial performance
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based on 500 US companies. Riahi-Belkaoui (2003), drawing from US multinational
firms, reported a positive association between IC and financial performance, and
suggested that companies with a higher degree of IC will demonstrate higher market
value, implying that IC is a vital source of competitive advantage. Research by Wang
(2008) exhibited a positive correlation between IC and market value in US electronic
companies. Zeghal and Maaloul (2010) discovered a significant connection between IC
and stock market performance using 300 UK companies in high-technology industries,
whereas Rahman (2012) reported from 100 UK listed firms that an organization with
greater IC efficiency tended to have a better financial performance.

Tan et al. (2007) applied Pulic’s framework to 150 Singaporean listed companies
in order to study the link between firm’s IC and their financial performance. They
observed much interest from many stakeholders, including shareholders, institutional
investors, policy makers, scholars, and managers. Their findings demonstrated a
positive association between IC and financial performance as well as expected future
performance; however the contribution of IC to company performance differed across
industries. Joshi et al. (2013) explored IC performance of the Australian financial sector.
They observed that human capital had a high degree of influence on the value creation
capability of the financial sector, however, more than half of their sample companies
recorded very low levels of IC. The overall VAICTM and its components varied across
subsector, particularly, the investment sector possessed a high value of VAICTM

because of a higher level of human capital compared to other sub-sectors such as
banks, insurance companies, and diversified financials.

Concerning emerging economies, the results were mixed. Chen et al. (2005)
conducted an empirical examination of firm’s IC and market value as well as financial
performance based on a sample of Taiwanese listed companies and Pulic’s VAICTM.
They found a positive impact of IC on market value and financial performance, and
that IC may be an indicator of future financial performance. They also observed
different degrees of emphasis had been placed on the three components of value
creation efficiency by investors. Using VAICTM, Goh (2005) investigated the efficiency
of Malaysian banks in employing their IC. All banks tended to generate efficiency via
human capital rather than structural capital and capital employed. Foreign banks were
generally more highly efficient compared to domestic banks. Significant differences
were identified between ranking of banks according to efficiency and traditional
accounting measures. They suggested urgent attention and remedial actions were
needed for 70 percent of domestic banks to enhance their efficiency.

Appuhami (2007) examined the influence of IC on investors’ capital gains on shares
using data drawn from the Thai banking, finance, and insurance sector. The research
revealed a positive and significant association between IC and investors’ capital gains.
Young et al. (2009) compared IC performance of commercial banks in Asian economies.
Controlling for the influence of loan quality, fund utilization, and the Asian financial
crisis, they reported that capital employed and human capital are the two main value
drivers for Asian banks. The highest IC performance can be seen with banks in Hong
Kong while banks in Thailand obtained highest improvement over the period studied.
Phusavat et al. (2011) carried out an empirical investigation of the interrelationship
between IC and performance of large manufacturing firms in Thailand. IC was found to
be positively and significantly related to leading manufacturing firms’ performance,
particularly return on equity, ROA, revenue growth, and employee productivity.
Razafindrambinina and Anggreni (2011) focussed on an investigation of the link
between IC and corporate financial performance of consumer goods firms listed on the
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Jakarta Stock Exchange in Indonesia. The results confirmed the contribution of IC to
financial performance and that the level of IC also affected future performance.

While the research mentioned above found positive relationships, some research
could find little or no relationships while others found results contrary to expectations.
Morariu (2014) utilized the VAICTM model to determine IC performance of the
Romanian companies, and investigate the relationship between IC performance and
traditional corporate performance, which was measured via profitability, productivity,
and market value. The results indicated a significant negative relationship between
VAICTM and market value, implying that firms are not generating value from their
intellectual, physical and financial resources, or at least this is not recognized by the
capital market in that country. None of VAICTM components, namely, capital employed,
human capital, and structural capital, explained the variation in Romanian firm’s
profitability. They argued that this may be because of the limited depth and maturity
of the markets and the impact of the global economic crisis. Additionally, they found
that capital employed efficiency (CEE) and structural capital efficiency (SCE) had
no significant correlation with productivity while human capital efficiency (HCE) was
found to have negative relationship with productivity. Britto et al. (2014) aimed to
explain whether IC elements or traditional accounting measures of efficiency can better
evaluate value creation by Brazilian real estate companies. They pointed out a
significant inverse relationship between IC and market value that is companies with
higher value demonstrated lower levels of IC, except for CEE.

Pulic’s VAICTM, critique, and modification
The VAICTM was developed and proposed by Pulic (1998, 2000) as a measurement
model of a firms’ IC. It offers information on value creation efficiency of both tangible
and intangible assets of a firm. He argued that this method provides two important
aspects of valuation and value creation not offered by other models. First, it can be
applied to unlisted firms where the market-based IC value is not available. Second,
it provides a monitoring system of the efficiency of business activities carried out
by employees, whether their capability is pointed toward value creation or value
demolition. Pulic (2000) described firms’ market value as stemming from both capital
employed and IC, which comprises of human capital and structural capital. Hence, he
argues, the efficiency of firms is derived from three inputs – physical and financial
capital, human capital, and structural capital – generating three measures namely
the CEE, the HCE, and the SCE. The value of VAICTM is the sum of these three
efficiency measures. The higher overall value of VAICTM indicates better management
utilization of firms’ value creation capability. The calculation of the original Pulic
VAICTM can be elaborated:

VA¼OUT–IN
CEE¼VA/CE
HCE¼VA/HC
SCE¼ SC/VA
ICE¼HCE+SCE

VAICTM¼ ICE+CEE

where VA is the value added of a particular firm; OUT the total revenues; IN the total
expenses excluding employee costs; CEE the capital employed efficiency; CE the capital
employed both physical and financial capital, measured by total assets – intangible
assets; HCE the human capital efficiency; HC the human capital, measured by total
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employee expenditures; SCE the structural capital efficiency; SC the structural capital;
measured by VA–HC; ICE the intellectual capital efficiency; and VAICTM the value
added intellectual coefficient.

It has been shown above and is generally documented that VAICTM has been widely
adopted in both academic and practical studies and that it has a number of advantages
(Chen et al., 2005; Firer and Williams, 2003; Goh, 2005; Tan et al., 2007; Young et al.,
2009). First, Pulic’s method is straightforward and simple to use in determining the
value of IC. It permits stakeholders to examine and evaluate overall resources and
their value creation efficiency. Second, the acquisition of data required in the model is
feasible because all the data are obtained from corporate financial reports. Third,
VAICTM is more objective and verifiable compared to other measurements because the
data used in its calculation are audited (Young et al., 2009). Fourth, VAICTM makes
cross-organizational or cross-national comparison possible, unlike other measurement
models which require both financial and non-financial measures often including some
subjective judgments. These measures are naturally customized to individual
organizations, and some of the measures especially non-financial measures are not
always publicly available; hence, any comparative study on those models becomes
complicated (Tan et al., 2007). Finally, the companies can use the VAICTM model to
evaluate their own IC and organizational performance exclusive of the application of
industry standards (Laing et al., 2010).

There are therefore some sound reasons why the VAICTM is appropriate to this
analysis; however a number of authors have pointed out limitations of the model.
A major paper, which systematically addresses VAICTM’s weaknesses in depth, is by
Stahle et al. (2011). They analyzed the validity of the VAICTM by describing VAICTM

via its calculation methods and discussing its theoretical “misperceptions” as well as
testing the hypothesis regarding its correlation with market value in order to detect any
inconsistent findings of previous studies. They assert that their analysis revealed that
VAICTM designated the efficiency of the firm’s labor and capital investment rather than
IC. They point to a critical validity problem being its calculation formulae, which
contains “perfect superimposition” between HCE and SCE. Moreover, the calculation of
SC has been pointed out to be confusing the use of cash flow and capitalized entities.
Furthermore, IC is claimed to be the source of added value created from intangibles,
including human capital, structural capital, and RC; however, VAICTM has not included
RC in its calculation. To emphasize an inconsistency with Pulic’s findings, their
statistical results demonstrate no relationship between market value and VAICTM or its
components. They believe that the reasons behind these mixed results are the
confusion in the computation of SC and a misapplication of IC concept.

This critique is somewhat in line with an earlier work by Andriessen (2004) in his
evaluation of various IC models and methods. He has concerns over some of its
assumptions. For example, the use of expenses, labor costs, to represent an asset (HC), a
confusion over flow and stock of IC items, the absence of a defined causal relationship
between, say, HC and value, the fact that “SC effect” is the inverse of “HC effect” and
that value creation may actually be a result of synergy between the various
components of IC, which is not reflected in the model.

The thrust of the above arguments are contained within a methodological and
critical review of VAICTM undertaken by Iazzolino and Laise (2013). In this they assert
that VAICTM is not a rival to other performance measures such as EVA and thus it can
be usefully included as an innovative indicator of IC efficiency in multidimensional
dashboards such as BSC or Skandia Navigator. Iazzolino and Laise (2013) observe that
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Pulic uses re-interpreted terms compared to the Skandia Navigator and (p. 556) point to
a “semantic shift,” rather than “conceptual vagueness.” In other words, by drawing on
exclusively accounting terms and data he is not directly relating to the language of
knowledge management (KM). Naturally therefore, while this VAICTM model can be
helpful given the ease of data collection, it may be unhelpful in cross-functional
integration of the topic. In a wide review of models which help understand corporate
value, Starovic and Marr (2003) include VAICTM as one of the range of approaches
involved in measuring, reporting, and managing IC, concluding that eventually it may
be a combination of these ideas that provides the most practical solution. Thus VAICTM

is clearly not the final word in IC measurement and management.
Concerning the limitations of the VAICTM model, some researchers have modified

and extended the original model (Chang, 2007; Nazari and Herremans, 2007; Ulum et al.,
2014). To arrive at a more comprehensive measure, the current study has also modified
VAICTM model by adding RC as part of ICE with RC measured by marketing costs as a
proxy. Thus it extends the original VAICTM discussed above. Figure 1 displays the
formation of MVAIC used in this study, while its calculation is shown below:

RCE¼RC/VA
ICE¼HCE+SCE+RCE

MVAIC¼ ICE+CEE

where RC is the marketing costs; RCE the relational capital efficiency; and MVAIC the
Modified value added intellectual coefficient.

Research methodology
Research setting
The main focus of this research is IC performance in selected ASEAN countries; thus,
background information of these countries and their economies are elaborated here.
The Association of Southeast Asian Nations, ASEAN, was founded on August 8, 1967
in Bangkok, Thailand. The ten ASEAN member countries include five founders, which
are Indonesia, Malaysia, Philippines, Singapore, and Thailand, and five newly joined
members, which are Brunei Darussalam, Vietnam, Laos PDR, Myanmar, and

Source: Ulum et al. (2014)

Structural
Capital (SC)

Intellectual
Capital

Human Capital
(HC)

Relational
Capital (RC)

HCE

SCE ICE

RCE

CEE

MVAIC

Capital
Employed (CE) Figure 1.

The formation
of MVAIC
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Cambodia. It aims to accelerate the economic growth, social progress, and cultural
development in the region; promote regional peace and stability as well as promote
active collaboration and mutual assistance on matters of common interest in the
economic, social, cultural, technical, scientific, administrative, educational, professional,
agricultural, trading, and industrial fields (ASEAN, 2014a). The five largest economies,
which are five founders, are selected for the current study according to the availability
of the data and their comparative financial structures. These ASEAN countries differ in
term of population, GDP, growth rate, and unemployment rate. Table I exhibits their
background information.

A majority of ASEAN countries had enjoyed high GDP growth prior to the Asian
financial crisis of 1997-1998 varying between 8 and 12 percent. Most of them adopted
outward-oriented strategies, indicating openness to trade and investment. These included
eliminating export taxes, reducing import tariffs, initiating financial sector reforms, and
launching financial market liberalization programs. Consequently, almost half of the total
capital inflow to developing countries was attracted to this region (Law, 2006; Khoon and
Shin, 2010; Sheera and Bishnoi, 2013). Despite its benefits of accelerating economic
growth, financial openness can be viewed as harmful to developing countries. It restricts
monetary policy independence, increases the volatility of interest rates and stock market
volatility, as well as causing increases in economic volatility due to large and varying
inflows of foreign capital (Hwang et al., 2013). A majority of the countries in ASEAN
suffered from the financial crisis; however, they recovered quite rapidly by strengthening
the banking sector and financial system as well as developing the domestic debt market
and bond market (Sheera and Bishnoi, 2013).

In 2007, ASEAN members agreed to implement the AEC, the biggest integration
exercise in the developing world, by 2015. The AEC Blueprint focusses on four
objectives: first, the establishment of a single market and production base (including
nearly 600 million population and USD2 trillion in production); second, a highly
competitive economic region; third, a region of equitable economic development; fourth,
a region fully integrated into the global economy. AEC commits to the free flow of
goods, services, foreign direct investment, skilled labor, and free movement of capital in
the community (ASEAN, 2014b). Similar to those resulting from the European Single
Market, AEC is expected to produce gains amounting to 5.3 percent of the region’s
income. The beneficial gains could increase to more than 11.6 percent of income, if new
free trade agreements with major trade partners are developed from the regional
integration as anticipated. Shortly after the AEC agreement was attained, the global
financial crisis of 2008 occurred. It originated from the rise in asset prices and was due
to poor monitoring by the financial institutions in the West. The world economy
fell into profound and prolonged recession. Unexpectedly, some ASEAN countries’

Population
2011 (million)

GDP 2011
(US$ billion)

GDP 2011
(% change)

Unemployment
rate

Indonesia 240.493 834.335 6.400 6.800
Malaysia 28.731 247.565 5.200 3.200
Philippines 95.834 216.096 4.658 7.200
Singapore 5.255 266.498 5.300 2.291
Thailand 64.262 339.396 3.536 1.200
Source: IMF World Economic Outlook database

Table I.
ASEAN selected
countries –
background
information

594

JIC
16,3

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
1:

22
 1

0 
N

ov
em

be
r 

20
16

 (
PT

)



economies expanded throughout the recent global crisis, such as Indonesia, while
others’ economies weakened but recuperated quickly. The AEC agreement is debatably
contributing to the establishment of confidence in the region’s future (Petri et al., 2012).

Over the past 20 years, the ASEAN’s exports and imports have moved from natural-
resource-intensive products to electronics and other somewhat high-tech manufactures.
Agricultural sectors have continuously produced less contribution to GDP over time
while sophisticated manufactures and services sectors have generated higher
contribution to income growth (UNCTAD, 2013). Consequently, the management of
IC is vital to their competitive advantage and corporate success; however, study of IC
performance and its association with firm’s market value and corporate performance is
somewhat limited. Therefore, this study aims to conduct IC research in five selected
ASEAN countries in order to fill the research gap.

Sample selection
Data used in the current study are drawn from listed firms operating in the
“technology” sector of five stock exchanges located in the five largest ASEAN
economies. Specifically, they are the Indonesia Stock Exchange (IDX), the Bursa
Malaysia (BM), the Philippines Stock Exchange (PSE), the Singapore Exchange (SGX),
and the Stock Exchange of Thailand (SET). The technology industry is targeted
because of its potential as a knowledge intensive sector, which makes it an ideal sector
for IC research (Wang, 2008; Wang and Chang, 2005). The classification of sectors in
five stock exchanges varies slightly; thus, it is necessary to identify the main functions
of firms in the “technology” sector in the study. The technology sector here refers to
technology and communication, telecommunication, information and networking, cable
and wires, and electronic equipment.

The individual stock exchanges were accessed in 2011 and the lists of companies
were drawn in order to identify a sample frame. The IDX incorporated 432 companies,
in which there were 20 firms operating in telecommunication, computer and services,
cable, and electronics (IDX, 2011). The BM included 968 firms listed on the two markets;
Main Market and ACEMarket. There were 29 Technology companies in the former and
there were 74 technology firms listed in the latter, resulting in 103 technology
companies (BM, 2011). Within 245 firms listed on the PSE, there were 17 firms, which
were operating in telecommunication and information technology sub-sectors (PSE,
2011). Among 782 companies listed on the SGX, there were 69 firms classified as
telecommunication and electronics products (SGX, 2011). There were 38 technology
companies from a total of 541 Thai firms listed on the SET (2011). The number
of firms operating in the technology sector of individual stock exchanges is illustrated
in Table II.

The number of listed firms
Stock exchanges/countries All sectors Technology % of sample

IDX/Indonesia 432 20 8.1
BM/Malaysia 968 103 41.7
PSE/Philippines 245 17 6.9
SGX/Singapore 782 69 27.9
SET/Thailand 541 38 15.4
Total 2,968 247 100.0

Table II.
The number of

technology firms in
each stock exchange
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After collecting the data, not all companies were usable for the research. Companies in
different countries were excluded from the study due to various reasons, such
as non-availability of annual reports, changes in main business, changes in financial
year-end, liquidation and corporate restructuring, incomplete data, and problems in
calculating variables. Excluding these companies yields a final sample size of 213
companies in total. Table III exhibits the distribution of the sample.

Hypotheses development
The research hypotheses, which are developed based on both theoretical literature
and findings from prior empirical studies, are elaborated below. The previous empirical
findings have called for more research on IC and firms’ market value as well as
performance in emerging countries. It is expected that IC in emerging economies may have
different implications on firms’ value creation processes and performance improvement
compared to developed economies. Figure 2 demonstrates the research framework.

The current research initially aims to measure and compare IC efficiency of
technology listed firms across ASEAN countries. Hence, previous IC research in
selected ASEAN countries has been explored in order to learn more about IC
performance of each country; however, it is observed that IC information of these
countries is somewhat limited, especially the comparison of IC among ASEAN nations.
For example, there was no identified IC research performed in the Philippines.
Concerning Indonesia, there were a few examples of IC research. Prabowo and

Modified Intellectual
capital efficiency (MVAIC)

2.1 Human capital

2.2 Structural capital

2.3

Market value:

Market expectation of

a firm’s Performance in 

the future–market-to-

book value ratio of

equity

Financial

performance:

A firm’s past

performance–margin

ratio and return on

assets (ROA)

Ha1Ha2 Ha3

Relational capital

(1) Physical capital

(2) Intellectual capital

Figure 2.
Research framework

Stock exchanges/countries The number of sample % of sample

IDX/Indonesia 12 5.6
BM/Malaysia 91 42.7
PSE/Philippines 12 5.6
SGX/Singapore 61 28.6
SET/Thailand 37 17.5
Total 213 100.0

Table III.
Distribution
of sample
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Soegiono (2010) investigated the effect of a specific type of ownership, government
ownership, on IC performance of Indonesian banks. They failed to detect the
relationship between government ownership and IC performance; however, a positive
effect of the percentage of fee-based income to total operating income on IC
performance has been detected. Razafindrambinina and Anggreni (2011) studied the
relationship between IC and corporate financial performance of selected listed
companies in Indonesia. The results confirmed that IC does contribute to the financial
performance of consumer goods firms in Indonesia with the exception of the revenue
growth variable. Surprisingly, not much IC performance research has been carried out
in Singaporean companies except the research by Tan et al. (2007), which examined
the association between the IC of firms and their financial performance. A positive
relationship between IC and company performance was revealed.

Concerning Malaysia, Goh (2005) adopted the efficiency coefficient VAICTM to measure
the IC performance of commercial banks in Malaysia. The results demonstrated that all
banks have relatively higher HCE than SCEs. Khalique et al. (2013) examined the role of IC
as an integral element of electronics small and medium enterprises. They indicated that
organizational performance has the strongest relationship with human capital, followed
by spiritual capital (based on faith, emotion, religious knowledge, and ethic value),
technological capital, and customer capital. Chen et al. (2014) investigated the effect of IC
on changes in productivity of insurance firms in Malaysia. Their analysis disclosed
a positive association between IC and changes in productivity.

Regarding Thailand, a few researches on IC and its effect on organizational
performance have been undertaken. Using data of listed companies in the Thai stock
market, Appuhami (2007) explored the effect of IC on investors’ capital gains. The
results indicated a significant positive association between IC and capital gain.
Phusavat et al. (2011) empirically examined the influence of IC and its components on a
manufacturing firm’s industrial operations and performance. The findings revealed
a positive and significant relationship between IC and firm’s performance. Phusavat
et al. (2013) further explored IC by studying the role of IC in supporting productivity
measurement. The results confirmed their expectation that IC has a significant
relationship with value added productivity, and that IC can be employed as a surrogate
for productivity measurement. Some of the IC research conducted in the Thai language
attempts to relate KM and IC and to develop a revised IC model rather than examine the
relationship between IC and performance (Chaikongkiat and Sarnswang, 2008;
Rerkpatanakit, 2008; Thieanphut, 2006).

From the literature review undertaken, it is observed that no research on
cross-national comparison of IC performance in Asia has been conducted, apart from
the studies of Young et al. (2009) and Phusavat et al. (2012). Young et al. (2009) explored
the IC performance of commercial banks in eight Asian economies from 1996 to 2001.
Their results indicated that both physical and human capitals are the main
contributors to the value creation process of banks. It was found that banks in different
countries performed unequally well. Particularly, banks in Hong Kong performed best
from an IC perspective while those in Thailand had the highest level of improvement
over the period. Phusavat et al. (2012) examined the interrelationships between IC and
economic development, particularly GDP per capita, in five Southeast Asian countries.
They found that the National Intellectual Capital Indicator (NICI) as an indicator of IC
had a significant association with GDP per capita. Based on NICI scores, Indonesia,
Malaysia, Philippines, and Thailand are classified as efficiency driven while Singapore
is categorized as innovation driven. In sum, IC efficiencies of ASEAN countries tend to
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be different. Thus, there is a need for further cross-national IC research in ASEAN
countries in order to gain more insightful information on IC performance of these
countries. The first hypothesis is posited below:

Ha1. Firms’ ICE is different across ASEAN countries.

The assessment and comparison of IC performance is also extended to the four
components of IC as shown in the following hypotheses:

Ha1.1 Firms’ physical capital efficiency is different across ASEAN countries.

Ha1.2 Firms’ HCE is different across ASEAN countries.

Ha1.3 Firms’ SCE is different across ASEAN countries.

Ha1.4 Firms’ RCE is different across ASEAN countries.

After evaluating IC performance among the ASEAN countries, the current study further
aims to investigate the relationship between IC and firms’ market value as well as
financial performance. Theoretically, the increasing difference between firms’ market and
book values results from the inability of traditional financial statements to totally capture
the benefit of investment in IC. Riahi-Belkaoui (2003) stated that in an efficient market,
organizations with a higher degree of IC will display higher market values. It implies that
IC is an important resource in generating competitive advantage; hence, it should
contribute to firms’ performance. Some authors examined the relationship between IC and
companies’ market value. However, their findings were mixed. Firer and Williams (2003)
conducted research on the relationship between IC and firms’ profitability based on
75 publicly traded companies in South Africa; however strong association was not
revealed. Likewise, Rahman (2012) empirically examined the role of IC in determining
market value by taking 100 UK firms listed on the London Stock Exchange; however, no
strong relationship between IC and stock market performance was found.

In contrast, Chen et al. (2005) used the data drawn from Taiwanese listed firms to
investigate the relationship between IC and firms’ market value. Their findings
supported the hypothesis that IC positively influences firms’ market value. Appuhami
(2007) investigated IC of 33 listed firms in the banking sector, in Thailand, and found
that firms’ IC has a significant impact on investors’ capital gain on shares. Wang (2008)
documented a positive relationship between IC and market value of the US electronic
companies. Zeghal and Maaloul (2010) analyzed the role of value added as an indicator
of IC and its effect on the stock market performance using 300 UK companies. They
found a significant association between IC and stock market performance in high-
technology industries. According to findings from previous studies, the second
hypothesis is proposed as follows:

Ha2. Firms with greater ICE tend to have higher market value.

The study also expands to capture the association between the four components of IC
and firms’ market value. Four hypotheses are further presented as:

Ha2.1 Firms with greater physical capital efficiency tend to have higher market
value.

Ha2.2 Firms with greater HCE tend to have higher market value.

Ha2.3 Firms with greater SCE tend to have higher market value.

Ha2.4 Firms with greater RCE tend to have higher market value.
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Additionally, the relationship between IC and firms’ financial performance is explored
in previous research, and again the results are mixed. Using the evidence from the
companies listed on the Hong Kong Stock Exchange, Chan (2009) failed to reveal
support for a relationship between IC and four measures of financial performance. Only
a moderate link between IC and the profitability measures was detected. Bassi and Van
Buren (1999) found a positive association between IC investment and financial
performance from the investigation of 500 US firms. Riahi-Belkaoui (2003) reported the
evidence of a positive relationship between IC and financial performance drawing from 81
US multinational firms. Chen et al. (2005) documented a positive influence of IC on firms’
financial performance using Taiwanese listed firms. Wang and Chang (2005) studied the
influence of IC on nine performance measures in a cause-and-effect model. They found
that most of the IC elements have direct effects on business performance except human
capital, which has an indirect effect on firms’ performance via other elements.

Tan et al. (2007) used 150 Singaporean listed companies to investigate the
relationship between IC and financial returns of companies. Their results showed
positive relationships between IC and current and future company performance. Zeghal
and Maaloul (2010) reported a positive impact of IC on economic and financial
performance based on 300 UK firms. Razafindrambinina and Anggreni (2011)
investigated the relationship between IC and corporate financial performance of listed
companies in Indonesia. They revealed that IC is related to financial performance,
except for revenue growth. Drawing from manufacturing firms listed on the SET 100,
Phusavat et al. (2011) detected a significantly positive relationship between IC and
firms’ performance as well as a high correlation between human capital and employee
productivity. Their further research also identified IC as a surrogate measurement for
productivity (Phusavat et al., 2013). Rahman (2012) used 100 UK listed firms to confirm
that greater IC efficiency leads to better financial performance. Drawing from these
previous findings, the third hypothesis is posited as follows:

Ha3. Firms with greater ICE tend to have higher financial performance.

Similarly, the relationship between IC and financial performance is extended into four
components of IC. The following hypotheses indicate the proposed relationships:

Ha3.1 Firms with greater physical capital efficiency tend to have higher financial
performance.

Ha3.2 Firms with greater HCE tend to have higher financial performance.

Ha3.3 Firms with greater SCE tend to have higher financial performance.

Ha3.4 Firms with greater RCE tend to have higher financial performance.

Research method
Annual reports and financial statements of sample firms for the year 2011 were gathered
through stock exchanges’ and companies’ web sites. In the case of non-availability of
annual reports on both web sites, electronic mail and telephone calls were made
requesting information from the firms during 2012. Market information, particularly
closing stock prices of sample firms were retrieved from the stock exchanges. Multivariate
analysis, particularly the Kruskal-Wallis One-Way ANOVA by ranks and multiple
regression, are applied to test the hypotheses. The former was used to compare IC
efficiency across ASEAN countries while the latter was employed to investigate the
association between IC efficiency and firms’ market value and financial performance.
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Variable measurement
This section presents the definition and measurement of all variables included in the
analysis. These are dependent variables, independent variables, and control variables.
Although the data from firms’ annual reports and their market information were
initially recorded in their local currencies, all variables were converted to the US dollars
in order to accommodate the comparative research.

Dependent variables. Dependent variables used in the regression models comprise of
firms’ market value and financial performance, which are described below:

(1) Market value. Market value indicates the overall values of shares issued by the
firm. Market value determines the amount an individual must pay to acquire the
entire firm at a certain period. MB value ratio of equity, an index of market
expectation of a firm’s future performance compared to book value, is used as a
proxy of market value of IC in this study: MB of common stock¼market value/
book value where market value is the number of shares outstanding x share
price at year-end; book value the book value of shareholders’ equity – paid-in
capital of preferred stocks.

(2) Financial performance. Financial performance: drawn from accounting information
represents past performance. Two traditional performance measures are used in
the study, including margin ratio and ROA. The calculation of these two financial
performance indicators is displayed as follows:
• Margin ratio, a measure of profitability from sales, demonstrates the ability

of firms to generate net profit from total sales: Margin ratio¼ net
profit/total net sales.

• ROA is the capability of firms in asset utilization regardless of firms’
financing policy. It is widely used in several IC studies as a proxy for
financial performance:

ROA¼ operating income/average total assets.
Independent variables. The study modified Pulic’s VAICTM by adding an extra
component based on the work of Ulum et al. (2014). MVAIC and its four components –
CEE, HCE, SCE, and RCE – are used as independent variables in the regression models.
The calculation of MVAIC is summarized as follows:

VA¼OUT–IN
CEE¼VA/CE
HCE¼VA/HC
SCE¼ SC/VA
RCE¼RC/VA
ICE¼HCE+SCE+RCE

MVAIC¼ ICE+CEE
where VA is the value added of a particular firm; OUT the total revenues; IN the total
expenses excluding employee costs; CEE the capital employed efficiency; CE the capital
employed both physical and financial capital, measured by total assets – intangible
assets; HCE the human capital efficiency; HC the human capital, measured by total
employee expenditures; SCE the structural capital efficiency; SC the structural capital,
measured by VA–HC; RC the relational capital, measured by marketing expenses; RCE
the relational capital efficiency; ICE the intellectual capital efficiency; and MVAIC the
modified value added intellectual coefficient.
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Control variables. Prior studies in this area rarely include control variables into the
analysis. To properly test the associations between IC efficiency and firms’ market
value as well as financial performance, a number of control variables are included into
the regression models of this study.

(1) Firms’ size (SIZE)Larger firms possess more resources, which include knowledge
resources, than smaller firms. Hence, larger firms may generate higher MB value
ratio and greater financial performance. To control this effect, firms’ size variable
is measured as the natural logarithm of total assets at year-end and inserted into
the equations:

SIZE¼ natural logarithm of total assets at year-end.

(2) Inflation rate (INF)Market information and financial performance are primarily
captured in local currencies; thus, there is a need to control for the cross-country
variation in exchange and inflation rates:

INF¼ inflation rate.

(3) Firms’ age (AGE)The age of sample population of firms may have an influence
on the emphasis of difference IC components. Companies age may have an
influence on the profile of IC, that is say, between HC and SC; more established
companies may have had greater time to convert HC to SC, for example:

AGE¼ the age of sample companies.

Empirical results
Descriptive analysis
Information on descriptive statistics, including the number of cases, minimum,
maximum, mean, and standard deviation, of all variables is provided in Table IV.

Panel A in Table IV summarizes the descriptive analysis of dependent variables,
which relate to firms’ market value and financial performance. MB value ratio has the

Variables n Minimum Maximum Mean SD

Panel A: dependent variables
MB 213 0.00 6,493.25 39.5597 453.08620
Margin 213 −8.35 0.95 −0.0821 0.75740
ROA 213 −2.03 3.68 0.0172 0.32713

Panel B: independent variables
CEE 213 −0.96 13.06 0.2314 0.91817
HCE 213 −11.38 119.77 1.9423 8.73226
SCE 213 −10.81 12.05 0.4212 1.91200
RCE 213 −4.58 5.68 0.1393 0.63876
MVAIC 213 −10.61 133.83 2.7341 9.75473

Panel C: control variables
SIZE 213 6.00 10.51 7.7416 0.80300
INF 213 0.5000 8.4000 3.9268 2.36402
AGE 213 2 184 23.4695 21.74000

Table IV.
Descriptive statistics
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mean score of 39.5597 indicating that average market value of technology firms is
about 39 times higher than their book value. The high standard deviation of MB
indicates significant variations of market price comparing to book value among
companies. Margin ratio and ROA presents relatively low mean scores of −0.0821 and
0.0172, respectively, implying that technology firms were generally facing a difficulty
in making profit during 2011.

Panel B in Table IV presents the descriptive analysis of independent variables,
which are MVAIC and its four components; the CEE, the HCE, the SCE, and the RCE.
The mean score of MVAIC is 2.7341, revealing that technology firms in this study
created USD 2.7341 for every USD 1.00 utilized in 2011. The HCE is the most influential
component in creating wealth with the greatest mean value of 1.9423, compared to
CEE, SCE, and RCE with the mean scores of 0.2314, 0.4212, and 0.1393, respectively.
This is consistent with previous findings that human capital is the most effective driver
of value creation compared to structural capital, and physical and financial capital
(Rahman, 2012; Zeghal and Maaloul, 2010).

The HCE, the SCE, and the RCE relate to the value created by money spent on
employees, on structural capital, and on relational networks, which are the intangible
assets; hence their emphasis is on IC and intangible components. On the other hand, the
CEE is the value generated by one unit of physical and financial capital; thus, it is
the tangible component. The combined mean score of the HCE, the SCE, and the RCE
is 2.5028, which is much higher than the mean CEE of 0.2314. The comparison suggests
that firms create value substantially more efficiently from IC and intangible
components rather than from physical and financial component. It is in line with prior
literature that companies operating in the new economy tend to create value via IC
rather than physical capital (Pulic, 2004; Rahman, 2012; Zeghal, 2000; Zeghal and
Maaloul, 2010).

Panel C in Table IV reveals the descriptive analysis of the control variables, which
are size, inflation rate, and age. Firms’ size is measured as the natural logarithm of total
assets at year-end; hence, the mean value of firms’ size of 7.7416 is difficult to interpret.
The standard deviation of total assets is high, indicating that there are significant
variations in size among firms. Inflation rate has a mean score of 3.9268, exhibiting the
middle level of inflation in these ASEAN countries. Last, the mean score of firms’ age is
23.4695 years with high standard deviation, representing high variations in firms’ age
among the sample companies.

Financial performance and IC efficiency may differ across countries; therefore, it is
appropriate to examine variables by countries. Table V illustrates descriptive statistics
for individual countries. Technology firms in Philippines and Malaysia have
high-market value with MB of 109.2940 and 72.7754, respectively, while the other three
countries have much lower market value. Particularly, the MB of companies operating
in Singapore, Thailand, and Indonesia are 6.3166, 2.3675, and 1.6013, respectively. The
Indonesian sample have profitability ratios positive (margin and ROA), indicating that
technology firms in Indonesia tended to generate profit while the rest of the sample
have profitability ratios negative, implying that many technology firms in Malaysia,
Philippines, Singapore, and Thailand do not record a profit in their annual accounts for
the year in question.

Regarding ICE, it is suggested that, on average, technology firms in Singapore have
the highest MVAIC of 4.3736 while those in Philippines and those in Indonesia are the
second and the third highest MVAIC of 4.3189 and 3.5789, respectively. Technology
firms in Thailand and Malaysia possess relatively lower MVAIC of 2.4046 and 1.4487.
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Table V.
Descriptive statistics

for individual
countries
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All technology companies in the study tended to create value from intangible
components, which are human capital, structural capital, and RC rather than financial
and physical capital. Human capital seems to be the most beneficial component in
generating value for firms in most countries.

Correlation analysis
The direction and magnitude of relationships among all variables were examined by
conducting correlation analysis in order to gain more insight before testing the
hypotheses. To accommodate non-normality of the data, Spearman’s correlation
coefficient, which is a non-parametric statistical test, was applied. Table VI represents
a correlation matrix from Spearman’s correlation coefficient analysis.

It is found that the correlation coefficients indicate significant positive associations
between most pairs of variables. As expected, MVAIC has significant positive
correlations with firm’s financial performance, but unexpectedly not with firm’s market
value. It implies that firms with greater ICE have higher financial performance, but
not higher market value. Specifically, MVAIC is significantly and positively related
to margin (r¼ 0.760, po0.01) and ROA (r¼ 0.739, po0.01), indicating strong
relationships between value efficiency and financial performance. The results,
therefore, strongly support Ha3, but do not support Ha2. Regarding the four
components of MVAIC, CEE, and HCE are significantly associated with financial
performance, but not with market value while SCE and RCE are significantly related to
both firms’market value and financial performance measures; however, the correlation
coefficients are small, indicating weak relationship among them. Additionally, RCE
unexpectedly has a negative relationship with firm’s market value. Consequently, the
results strongly support Ha2.3, Ha3.1, Ha3.2, Ha3.3, and Ha3.4 while rejecting Ha2.1,
Ha2.2, and Ha2.4. These findings are in line with prior studies of Zeghal and Maaloul
(2010) and Rahman (2012).

It is noted that MVAIC has significant positive relationships with its four
components. Particularly, MVAIC has the strongest association with human capital
(r¼ 0.854, po0.01), followed by its relationship with structural capital, physical
capital, and RC with correlation coefficients of 0.502 ( po0.01), 0.337 ( po0.01), and
0.157 ( po0.05), respectively. Margin and ROA are found to be significantly associated
between each other with strong correlation of 0.918 ( po0.01). This result is expected
as one performance measure increases, the other measure is likely to increase. The
results further demonstrate that firms’ market value has relatively low, but significant
association with one of the financial performance measures, particularly, ROA
(r¼ 0.119, po0.01), supporting the statement that financial performance is the lead
indicator of firms’market value. The finding is consistent with the previous research of
Rahman (2012).

In order to gain a preliminary view of relationships proposed inHa1, which focusses
on firms’ ICE and its components across different ASEAN countries, Spearman’s
correlation coefficient was performed on selected variables, mainly dependent and
independent variables, for each country. Table VII illustrates a correlation matrix from
Spearman’s correlation coefficient analysis for individual countries.

In general, correlation coefficients exhibit moderate to strong positive relationships
between most pairs of variables across countries. MVAIC is expectedly found to be
significantly and positively associated with financial performance measures in
five countries; however, its relationship with firms’ market value has been detected
with the Thai sample only. The relationships between value efficiency and firms’
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market value as well as financial performance are investigated by countries as follows.
For the Indonesian sample, MVAIC has strongly positive relationships with ROA
(r¼ 0.594, po0.05) while its relationships with firms’market value and margin are not
significant. Similar associations are identified between three components of MVAIC,
namely, CEE, HCE, and SCE, and the performance measure ROA. Unfortunately,
RCE has no significant correlation with both financial performance and market value.
CEE is the only component among four that is found to be correlated significantly with
firms’ market value (r¼ 0.587, po0.05).

In the case of the Malaysian sample, the two financial performance measures (margin
and ROA) are found to be associated positively with MVAIC (po0.01). Their strong
relationships are detected with correlation coefficients of 0.800 and 0.748, respectively.
Nevertheless, no significant correlation has been found between firms’ market value and
MVAIC as well as its components. Relatively strong relationships of financial performance
measures are significantly perceived with CEE and HCE while only relatively low
relationships of financial performance measures are revealed with SCE and RCE.

Regarding Philippines, MVAIC has significant positive correlations with the two
financial performance measures; margin and ROA. Specifically, strong relationships
between MVAIC, and margin and ROA are detected by correlation coefficients of 0.979
and 0.944 ( po0.01), respectively. No relationship between MVAIC and firms’ market
value has been identified. In line with the relationships of MVAIC and financial
performance measures as well as firms’ market value, its two components; CEE and
HCE, demonstrate positive strong relationships with margin and ROA with correlation
coefficients above 0.800 ( po0.01). RCE also demonstrates positive relationship with
ROA (r¼ 0.620, po0.05), but not with MB and Margin. Unexpectedly, there are

Variables CEE HCE SCE RCE MVAIC

Indonesia (n¼ 12)
MB 0.587* 0.224 0.224 −0.028 0.224
Margin 0.497 0.510 0.510 0.266 0.510
ROA 0.629* 0.594* 0.594* 0.168 0.594*

Malaysia (n¼ 91)
MB 0.072 −0.128 0.098 −0.169 0.012
Margin 0.595** 0.945** 0.299** 0.220* 0.800**
ROA 0.654** 0.922** 0.261* 0.251* 0.748**

Philippines (n¼ 12)
MB 0.175 −0.049 0.077 0.046 −0.035
Margin 0.811** 0.979** −0.490 0.564 0.979**
ROA 0.895** 0.944** −0.524* 0.620* 0.944**

Singapore (n¼ 61)
MB 0.404** 0.105 0.183 −0.113 0.076
Margin 0.578** 0.808** 0.285* 0.022 0.748**
ROA 0.780** 0.758** 0.225 −0.031 0.636**

Thailand (n¼ 37)
MB 0.096 0.344* 0.668** −0.243 0.448**
Margin 0.786** 0.815** 0.034 0.150 0.638**
ROA 0.866** 0.908** 0.092 0.172 0.757**
Notes: *,**Correlation is significant at 0.05 and 0.01 level, respectively (two-tailed)

Table VII.
Correlation matrix
for individual
countries: Spearman
correlation coefficient
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significantly negative associations appeared between SCE and ROA. Even though it is
unexpected, it is not entirely surprising as there is consistency here with the findings of
Zeghal and Maaloul (2010) and Rahman (2012).

For the Singaporean sample, there are positive strong relationships between
MVAIC and the two financial performance measures (margin and ROA) with
correlation coefficients of 0.748 and 0.636 ( po0.01), respectively. However, no
relationship between MVAIC and firms’ market value is detected. The CEE component
has positive strong associations with all financial performance measures and the firms’
market value ( po0.01); the HCE component obtains positive strong relationships with
margin and ROA ( po0.01), but obtains no relationship with firms’ market value; SCE
is found to be positively correlated with the only one financial performance measure;
margin (r¼ 0.285, po0.05); RCE has no significant relationship with all financial
performance measures and market value.

The Thai sample reveals that MVAIC possesses a positive strong relationship with
both financial performance measures and firms’ market value with correlation
coefficients above 0.400 ( po0.01). In line with MVAIC, the HCE component is found to
be significantly associated with both financial performance measures with correlation
coefficients above 0.800 ( po0.01) and firms’ market value (r¼ 0.344, po0.05).
However, the CEE component has positive relationships with all financial performance
measures with correlation coefficients above 0.750 ( po0.01), but not with firms’
market value while the SCE component obtains a positive relationship with firms’
market value (r¼ 0.668, po0.01), but not with any of financial performance measures.
Lastly, no significant relationship has been discovered in the relation to RCE.

In sum, it is noted that relationships between MVAIC and financial performance
measures as well as firms’ market value vary slightly across countries. Most countries
reveal positive relationships between MVAIC and financial performance measures, but
not firms’market value. Thailand is the only country that exhibits association between
MVAIC and firms’ market value. In most countries, RCE is recognized as a component
that has less significant relationships with financial performance measures.

Hypotheses testing
As discussed earlier, there are three main hypotheses developed based on previous
research. The first hypothesis is concerned with ICE and its four components across
countries. The second hypothesis is to investigate the relationships between ICE as
well as its four components and firms’ market value. The last hypothesis is to examine
the relationships between ICE as well as its four components and financial
performance. The non-parametric Kruskal-Wallis one-way ANOVA test is applied to
test the first hypothesis whereas linear multiple regression analysis is employed to test
the others. Each hypothesis testing is elaborated as follows.

Hypothesis 1
To test the first set of hypotheses, the non-parametric Kruskal-Wallis one-way ANOVA
test[1] is used in order to accommodate non-normality of the data and unequal group sizes.
The Kruskal-Wallis test provides K-W statistics, which indicate whether significant
differences among groups exist. Particularly, significant K-W statistics imply that at least
one of the groups is significantly different from at least one of the others. However, no
information, on which groups and how many groups are different, is provided. In other
words, the Kruskal-Wallis test does not provide pairwise comparison, which is the
comparison between each pair of these groups. To determine which pairs of groups are
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significantly different, the critical differences for all pairs were calculated and compared to
absolute actual differences (Siegel and Castellan, 1988).

Therefore, the non-parametric Kruskal-Wallis one-way ANOVA test is performed
by the statistical software package, and then pairwise comparisons are manually
undertaken for significant K-W statistics. Country is served as the grouping variables,
resulting in five groups; Indonesia, Malaysia, Philippines, Singapore, and Thailand.
The mean rank of ICE and its four components are then computed and compared.
Table VIII demonstrates the result from Kruskal-Wallis test.

The result in Table VIII reveals that there are significant differences among
countries in relation to the four components of MVAIC; CEE, HCE, SCE, and RCE, but
not MVAIC itself. The findings indicate that technology firms across countries employ
physical capital, human capital, structural capital, and RC in order to create value to
different extents; however, there is no evidence supporting the overall difference in
MVAIC across different countries in the chosen sector.

Concerning CEE, there is a significant difference among technology firms in different
countries with K-W statistics of 12.848 ( po0.05). Pairwise comparison reveals that the
differences are between Philippines andMalaysia ( po0.05), and between the Philippines
and Singapore ( po0.10). Based on the mean rank, technology firms in the Philippines
obtain a significant lower mean rank (63.42) compared to those in Malaysia (116.75) and
Singapore (114.39). It is implied that firms in Philippines tend to generate lower value
from financial and physical capital compared to those in Malaysia and Singapore.
Regarding HCE, a significant difference among high-technology firms in various
countries is identified with K-W statistics of 10.227 ( po0.05). Pairwise comparison
further points out that the difference is found between Indonesia andMalaysia ( po0.05).
Specifically, Indonesian companies obtain higher mean rank (153.00) compared to
Malaysian firms (96.96). The findings indicate that Indonesian firms tend to generate
higher value from human capital compared to Malaysian firms.

For SCE, the K-W statistics of 12.016 ( po0.05) denote that there is a significant
difference among firms in different countries. Pairwise comparison provides the evidence
that the differences occur between Philippines and Malaysia ( po0.05), and between the
Philippines and Singapore ( po0.10). According to the mean rank, technology firms in
the Philippines represent a substantially higher mean rank (160.00) compared to those in
Malaysia (97.38) and Singapore (105.85). That is, companies in the Philippines tend to
generate value from structural capital significantly higher than those in Malaysia and
Singapore. With regard to RCE, K-W statistics of 27.505 ( po0.01) highlight a significant
difference among companies in different countries. Pairwise comparison emphasizes
significant differences between Malaysia and three other countries, including Indonesia,
Singapore, and Thailand. Similarly, it reveals significant differences between Philippines
and three other countries, namely, Indonesia, Singapore, and Thailand. In detail,
Malaysia and Philippines possess relatively low mean rank of 87.62 and 69.42,
respectively, compared to Indonesia (150.67), Singapore (124.15), and Thailand (124.43).
The result implies that firms in Malaysia and Philippines may create lower value from
RC compared to those in the other three countries.

From the statistics, it is argued that firms in Indonesia produce substantially more
value from human capital and RC; those in Malaysia generate value predominantly
from financial and physical capital; those in Philippines create value mainly from
structural capital; those in Singapore produce value mostly from financial and physical
capital as well as RC; those in Thailand tend to create value largely from RC. The
findings imply that firms in Indonesia may place a high emphasis on human capital.
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Indonesia
(n¼ 12)

Malaysia
(n¼ 91)

Philippines
(n¼ 12)

Singapore
(n¼ 61)

Thailand
(n¼ 37)

K-W
statistics
(df¼ 4)

1. The capital employed efficiency (CEE)
Mean Rank 84.92 116.75 63.42 114.39 92.14 12.848**
Pairwise comparison
Indonesia 31.83

(48.76)
21.15
(64.82)

29.47
(50.14)

7.22
(52.74)

Malaysia 53.33**
(53.13)

2.36
(26.27)

24.61
(30.96)

Philippines 50.97*
(50.14)

28.72
(52.74)

Singapore 22.25
(33.08)

2. The Human Capital Efficiency (HCE)
Mean Rank 153.00 96.96 101.25 114.90 105.62 10.227**
Pairwise comparison
Indonesia 56.04**

(53.13)
51.75
(64.82)

38.10
(50.14)

47.38
(52.74)

Malaysia 4.29
(48.76)

17.94
(26.27)

8.66
(30.96)

Philippines 13.65
(50.14)

4.37
(52.74)

Singapore 9.28
(33.08)

3. The Structural Capital Efficiency (SCE)
Mean rank 123.00 97.38 160.00 105.85 110.16 12.016**
Pairwise comparison
Indonesia 25.62

(48.76)
37.00
(64.82)

17.15
(50.14)

12.84
(52.74)

Malaysia 62.62***
(62.46)

8.47
(26.27)

12.78
(30.96)

Philippines 54.15*
(50.14)

49.84
(52.74)

Singapore 4.31
(33.08)

4. The Relational Capital Efficiency (RCE)
Mean rank 150.67 87.62 69.42 124.15 124.43 27.505***
Pairwise comparison
Indonesia 63.05***

(62.46)
81.25**
(70.63)

26.52
(50.14)

26.24
(52.74)

Malaysia 18.20 (48.76) 36.53***
(33.66)

36.81**
(33.73)

Philippines 54.73**
(54.63)

55.01*
(52.74)

Singapore 0.28
(33.08)

5. Modified Value Added Intellectual Coefficiency (MVAIC)
Mean rank 142.50 96.66 102.83 116.74 106.22 8.127
Notes: Values in cells of pairwise comparisons are actual absolute differences while the values in
parenthesis are critical differences. *po0.10; **po0.05; ***po0.01

Table VIII.
Result of

Kruskal-Wallis
one-way ANOVA
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They may invest in employee training programs or employee stock option programs
(ESOP) to enhance employee capability, attitude, and satisfaction. Firms in the
Philippines may create value by focussing on structural capital. They may establish
and sustain their organizational culture, strengthen their management control system,
enhance their information technology, and invest in patents, copyrights, and
trademarks. Concerning RC, firms in Indonesia, Singapore, and Thailand may develop
good relationships with suppliers and customers. This may be done through the
implementation of supplier and customer selection programs. The findings also reveal
that Malaysian and Singaporean firms gain greater benefit from financial and physical
capital (CEE), more than firms in other ASEAN countries.

In summary, there is no significant difference among countries regarding MVAIC.
The results reject Ha1, indicating that firms’ ICE is not different across countries.
However, differences are found between Indonesia, Malaysia, Philippines, and
Singapore in relation to the four components of MVAIC; CEE, HCE, SCE, and RCE. The
results therefore support Ha1.1, Ha1.2, Ha1.3, and Ha1.4, indicating that firms’
physical capital efficiency, HCE, SCE, and RCE are different across countries.

Hypothesis 2 and 3
Multiple regression analysis is used to test these two sets of hypotheses. Market value
is used as a dependent variable in the second hypothesis while two traditional financial
performance measures, which are margin and ROA, are used as dependent variables in
the third hypothesis. ICE and its four components are employed as independent
variables in both hypotheses. Three control variables, which are firms’ size, inflation
rate, and firms’ age are also included in the analysis according to their potential effects
on firms’ market value and financial performance. In each hypothesis, there are two
multiple regression models specified. The first model investigates the association
between a dependent variable and MVAIC while the second model tests the proposed
relationship between a dependent variable and IC’s components. The multiple
regression models are displayed as follows:

H2:
Model 1:

MB ¼ a0þa1 �MVAICþa2 � SIZEþa3 � INFþa4 � AGEþe

Model 2:

MB ¼ a0þa1 � CEEþa2 � HCEþa3 � SCEþa4 � RCEþa5 � SIZEþa6
� INFþa7 � AGEþe

H3:
Model 1:

Performancen ¼ a0þa1 �MVAICþa2 � SIZEþa3 � INFþa4 � AGEþe

Model 2:
Performancen ¼ a0þa1 � CEEþa2 � HCEþa3 � SCEþa4 � RCEþa5 � SIZEþa6

� INFþa7 � AGEþe

Table IX illustrates results of the multiple regression analysis. The interpretation of the
regression result for H2 model 1 is as follows. The overall model fit can be assessed
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through the adjusted coefficient of determination (R2) and F-statistical test. The
adjusted R2 is 0.876, indicating that 87.6 percent of the possible variation in the firms’
market value is explained by the model 1. The regression model 1 is found to be
statistically significant with an F-statistical test of 362.599 ( po0.01), suggesting that
the amount of variation explained by the regression model is superior to the base line
prediction. MVAIC is found to have a significantly positive relationship with firms’
market value with correlation coefficient of 0.453 and the t-value of 37.606 ( po0.01).
It is implied that if the firms generate MVAIC for one more unit, then their MB value
ratio is expected to be increased by 0.453 units. The finding supports Ha2, confirming
that firms with greater ICE tend to have higher market value.

The regression output for H2model 2 reveals the overall model fit with the adjusted
R2 of 0.902 and F-statistical test of 267.787 ( po0.01). That is, the regression model 2 is
able to explain about 90.2 percent of the variance in the firms’ market value. Three
components of MVAIC, which are CEE, HCE, and SCE, are found to be positively
correlated with firms’MB value ratio. Their correlation coefficients are 2.121 (t¼ 5.133;
po0.01), 0.292 (t¼ 6.513; po0.01), and 0.124 (t¼ 2.072; po0.05), respectively. From
the magnitude of the t-statistics, HCE has the greater significant contribution to the
model, compared to CEE and SCE. The findings imply that every additional CEE
generated is associated with an extra of 2.121 in MB; every added unit of HCE is related
to an increase of 0.292 in MB; every increased unit of SCE is linked to a raise of 0.124 in
MB. Unexpectedly, RCE has no significant relationship with MB. The findings
significantly support Ha2.1, Ha2.2, and Ha2.3, but not Ha2.4, concluding that firms
with greater physical capital efficiency, HCE, and SCE, but not RCE, tend to have
higher market value.

H2 H3
Dependent
variable: MB

Dependent variable:
margin Dependent variable: ROA

Independent variables B t-value B t-value B t-value

Model 1
Intercept 5.177 4.117*** −2.756 −5.683*** −0.200 −2.076**
MVAIC 0.453 37.606*** 0.024 4.673*** 0.026 28.912***
SIZE −0.624 −3.890*** 0.320 5.185*** 0.024 1.978**
INF 0.033 0.639 0.036 1.618 −0.003 −0.842
AGE 0.008 1.268 0.000 −0.166 0.000 −0.909
Adjusted R2 0.876 0.183 0.804
F-value 362.599*** 12.694*** 213.492***

Model 2
Intercept 3.623 3.107** −1.396 −2.997*** −0.423 −6.358***
CEE 2.121 5.133*** 0.092 4.900*** 0.248 13.948***
HCE 0.292 6.513*** 0.028 6.257** 0.006 3.077***
SCE 0.124 2.072** 0.003 0.323 −0.003 −0.932
RCE −0.169 −0.933 0.104 1.321 0.017 1.610
SIZE −0.414 −2.803** 0.135 2.239** 0.049 5.843***
INF 0.048 1.021 0.034 1.732* 0.002 0.809
AGE 0.007 1.377 0.003 1.303 −0.000 −0.239
Adjusted R2 0.902 0.361 0.912
F-value 267.787*** 17.881*** 306.863***
Notes: *po0.10; **po0.05; ***po0.01

Table IX.
Results of multiple
regression analysis
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This confirms that IC is a vital resource that drives market performance of
technology firms. It is indicated that investors in ASEAN countries discern IC as a key
factor of the value creation process, in technology firms. The findings therefore support
the statement that enterprises with a higher degree of IC will present a higher market
performance. The empirical evidence also shows a positive relationship between firms’
market value and three components of MVAIC; particularly CEE, HCE, and SCE,
implying that investors appreciate the contribution of financial and physical capitals,
human capital, and structural capital in the value generation process, reflecting in
rising stock market value. It is consistent with the previous findings of Riahi-Belkaoui
(2003) Chen et al. (2005), Appuhami (2007), and Wang (2008).

Regarding H3 with margin as a dependent variable, model 1 exhibits the adjusted
R2 of 0.183 with the F-statistical test of 12.694 ( po0.01). It is revealed that the
regression model 1 explains about 18.3 percent of the variation of the margin ratio.
It is found that MVAIC is significantly associated with margin; however, the
relationship is weak with the correlation coefficient of 0.024 and the t-value of 4.673
( po0.01). The findings imply that as firms generate MVAIC by one unit, margin ratio
increases by 0.024. In other words, firms with greater ICE tend to have higher margin
ratio. Hence, Ha3 is supported.

The overall fit of the regression model 2 for margin is examined via an adjusted R2

of 0.361 and its F-statistical test of 17.881 ( po0.01). It is indicated that 36.1 percent of
the possible variation in the margin ratio is explained by the model 2, which is found to
be statistically significant. Two components of ICE, CEE, and HCE, are found to be
positively associated with firms’ margin ratio with the correlation coefficients of 0.092
(t¼ 4.900; po0.01) and 0.028 (t¼ 6.257; po0.05), respectively. The findings imply
that as CEE increases by one unit, margin ratio increases by 0.092 units. Similarly, as
HCE increases by one unit, margin ratio increases by 0.028 units. Unexpectedly,
SCE and RCE are not statistically significant with the margin ratio. The findings
support Ha3.1 and Ha3.2, but not Ha3.3 and Ha3.4, confirming that firms with greater
physical capital efficiency and HCE, but not with SCE, and RCE, tend to have higher
margin ratio.

Concerning H3 with ROA as a dependent variable, the adjusted R2 of 0.804 with
F-statistical test of 213.492 ( po0.01) indicate that multiple regression model 1 is
capable of explaining about 80.4 percent of the variation in the firms’ ROA. The output
discloses that MVAIC is significantly and positively related to ROA with correlation
coefficient of 0.026 and the t-statistic of 28.912 ( po0.01). It is implied that if the firms
create MVAIC for one more unit, then their ROA is anticipated to be increased by 0.026
units. The findings support Ha3, confirming that firms with greater ICE tend to have
higher financial performance, particularly ROA.

The regression model 2 for ROA points out that about 91.2 percent of the variation
in the firms’ ROA is explained by multiple regression model 2 with the adjusted R2 of
0.912 and F-statistical test of 306.863 ( po0.01). Regarding MVAIC components, it is
found that two components, CEE and HCE, are positively associated with firms’
ROA with the correlation coefficients of 0.248 (t¼ 13.948; po0.01) and 0.006 (t¼ 3.077;
po0.10), respectively. Concerning the t-statistics, CEE has significantly higher
contribution to the regression model compared to HCE. Correlation coefficients
of two predictors imply that if the firms generate CEE for one more unit, their ROA is
expected to be increased by 0.248 units; if the firms create HCE for one additional
unit, firms’ ROA is anticipated to be increased by 0.006 units. It is noticed that there
is no significant relationship between ROA and the other two components of
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MVAIC, namely, SCE and RCE. Consequently, the findings confirm that firms, with
greater physical capital efficiency and HCE, but not SCE and RCE, tend to generate
higher ROA. The Ha3.1 and Ha3.2, but not Ha3.3 and Ha3.4, are supported by these
results.

These results are broadly in line with previous research findings (Chen et al., 2005;
Firer and Williams, 2003; Rahman, 2012; Shiu, 2006; Ting and Lean, 2009; Zeghal and
Maaloul, 2010; Zhang et al., 2006) confirming that companies with a greater degree of IC
will exhibit higher profitability. Regarding the four components of MVAIC, CEE, and
HCE are found to be the most influential value drivers according to their relationship to
the dependent variables, MB, margin, and ROA. It implies that financial and physical
capital still retains an important role in generating firms’ profitability and market
performance. It is consistent with the research findings of Zeghal and Maaloul (2010)
and Razafindrambinina and Anggreni (2011) that capital employed has a long tradition
in the value creation process, and it maintains a significant role in improving firms’
performance for stakeholders in ASEAN. Additionally, the findings imply that human
capital has received high attention from ASEAN firms as an effective source of wealth
creation. Its importance may derive from the fact that human capital is vested in
employees rather than firms (Edvinsson, 1997); hence during the recent world economic
downturn it may reflect the pressure on companies’ turnover and efforts to downsize
(Rahman, 2012). SCE and RCE seem to be the least influential value drivers among
MVAIC components.

Discussion and conclusion
IC is increasingly receiving attention as a value creator of firms and in order to generate
competitive advantage in business, especially for those operating in knowledge-based
industries. The current study provides empirical results exploring the level of IC among
different ASEAN countries as well as examining the association between IC and both
financial and market performance, in the technology sector. It is found that the
proportion of total IC is not significantly different across countries. However, different
IC components have contributed to total IC in different proportions that is the profile of
IC differs across countries. The research further reveals a significant effect of IC on
both firms’ market value and selected financial performance measures. Specifically, a
positive relationship between IC and firms’ market value, and that between IC and two
traditional financial performance measures, margin, and ROA, have been identified.
CEE and HCE are found to be the most influential value drivers while SCE and RCE
have no statistically significant positive relationship with financial performance.
In establishing these relationships, firm size appears to be a significant control variable
in most regression models; inflation rate and firm’s age are found to possess less
significant control influence.

The current study has some limitations which should be acknowledged. First, the
sample firms are drawn from five stock exchanges in five ASEAN countries, therefore,
the research is restricted to the ASEAN technology companies listed on these five stock
exchanges and should be extrapolated beyond these with care. More Asian countries
should be included in the analysis in order to increase the sample size and gain greater
reliability of the results; however, the unavailability of annual reports and financial
statements in the English language is a major restriction in this. The current research is
cross-sectional in nature; hence, the interpretation of the results is limited to the
research period of one-year, however in the future a database consisting of multiple
years may add further insights.
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The computation of MVAIC is based on the accounting information deriving from
financial statements. This, together with cross-national nature of this study, means the
findings may be influenced by differences in accounting practices and stock exchange
regulations across the different countries, though every effort was made to interpret
information in an appropriate and consistent manner. The research has modified the
original VAIC model, which has featured in a number of previous studies, however
some academic papers, including Stahle et al. (2011), have questioned the validity and
appropriateness of VAIC and this has been discussed in the literature review above.
Finally, the unexpected findings and non-significant results may be derived from the
context of emerging economies, where the understanding of IC and its concept may not
be fully developed, compared to that of advanced economies. Regarding cost and
benefit, for example, the ASEAN companies may not invest substantially in costs of
gathering, managing, and analyzing IC; consequently, the benefit in obtaining this
information cannot be realized.

Several practical implications of the research results are identified in the context of
the ASEAN community. It is maintained that the current research findings should
increase ASEAN firms’ recognition of IC utilization in enhancing their financial
performance as well as their market values. This is especially so when, over the last
decade the focus has been shifted from agriculture to innovative manufacture in this
region. With the commencement of AEC in 2015, ASEAN managers are encouraged to
gain a better understanding of IC and put greater effort on its management. They
should be aware of the contribution of each IC component in generating total IC and
performance in their particular business. Concerning financial and physical capitals,
firms in Philippines, are observed to have low investment in physical assets. Regarding
human capital, firms in Malaysia, with low-HCE, may be required to revise their
employee policy and enhance employee capability, attitude and satisfaction through
training programs and ESOP. For structural capital, Malaysian firms with low-SCE
should establish and maintain a positive organizational culture, develop the right
management control systems and a strong IT system to support internal business
processes. Moreover, they may attempt to invest in the intangible assets, such as
patents, copyrights, and trademarks in order to gain competitive advantage via
proprietary products or services. With respect to relational capital, firms in Philippines
with relatively low level of relational networks may require to enhance the
relationships with valuable partners, including international partners, for instance,
suppliers and customers.

Apart from the managers, ASEAN accountants may need to place greater emphasis
on the impact of IC on firm’s performance in order to improve the focus, measurement,
and internal reporting on IC. Investors, who are interested in the fortunes of firms
operating in ASEAN countries, may need to develop their insight and concern about
the importance of IC to assist them in selecting companies in their portfolio by
assessing the value creation ability and IC of various firms. Finally, in making macro
decisions on industrial support and grants, government agencies in ASEAN countries
may utilize the concept of IC as criteria in comparing firms’ value among different
industries and different sectors.

There are various opportunities for further research, for example, most IC research
has been conducted during a single point in time and attempted to capture IC by using
several models based on positivist theory; hence, a longitudinal study that embraces
field experience using interpretive theory could provide deeper and richer
understanding of IC and its effect on firms’ performance throughout a longer period
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(Guthrie et al., 2012). Related to this, the influence of IC on firms’ performance may take
time to be realized; thus, studies exploring the effect of IC on lagged performance may
be required perhaps employing econometric modeling techniques. Future studies
should extend the literature into other potential industries, such as the service
sector or other knowledge-based industries. Apart from profitability other aspects of
financial and non-financial performance should be considered, for instance, liquidity,
productivity, and asset efficiency; though this may require some internally orientated
data to be revealed by companies.

Some of its limitations have been mentioned above and hence Pulic’s VAICTM

framework is still a developing concept in measuring IC; therefore, further research is
encouraged in order to evaluate, develop, and modify the model to arrive at a better
measurement of IC and its efficiency. This may extend to the generation and use of
some other measurement models for future research against which VAIC may be
validated. Finally, additional control factors, such as national GDP, cultural values, and
legal and corporate governance systems, should be identified and incorporated into
subsequent analysis in order to obtain even more robust findings.

Note
1. In the computation of the Kruskal-Wallis test, each of the observations is replaced by ranks.

That is, all observations from all groups are ranked in a single series. The smallest score is
replaced by rank 1, the next smallest score is replaced by rank 2, and the largest score is replaced
by rank n (the total number of observations in all groups). The average rank for each group is
calculated by dividing the sum of the ranks in each group by the total number of observations in
each group. The Kruskal-Wallis test assesses the differences among the average ranks to
determine whether the groups are significantly different or not (Siegel and Castellan, 1988, p. 207).
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