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Abstract: This study was intended to confirm the relationship of intellectual capital value efficiency (VAIC™)
and the main components of company resources (physical, human and structural capitals) with financial
performance (ROA) and Market Value (M/B). The research was conducted in the manufacturing sector; an
industry with the largest growth and contribution to the Indonesian economy. This study used a sample of 171
manufacturing sector companies listed on the Indonesia Stock Exchange in 2014-2016. The test results revealed
that physical capital (VACA) is the dominant factor that played its roles in financial performance and market
value, and human capital (VAHU) only played its roles in financial performance. Then, structural capital
(STVA) had no role in financial performance or market value.
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1 Introduction

The manufacturing sector is interesting to be the
object of research since this sector is the largest
contributor to the Gross Domestic Product (GDP) in
Indonesia. The manufacturing sector's growth
reached 17.88 percent in 2016 and increased to
20.16 percent in 2017. The Central Bureau of
Statistics (BPS) in 2017 reported that the sub-sector
contributing the highest growth was the food and
beverage industry by 13.76 percent, the machinery
industry and equipment at 9.51 percent, base metal
industry by 7.05 percent, and textile and apparel
industry of 6.39 percent The number of workers
absorbed in manufacturing sector reached more than
17 million or 14.05 percent of the Industrial sector
workforce in Indonesia. The contribution to
employment can be understood because this sector
is a labor-intensive industry.

The growth of the manufacturing sector is
in line with the significant increase in
Manufacturing Value Added. The increasing value
of this industry is certainly the role of all
components of the company's resources including
intellectual capital (Altiner & Toktas, 2017).
Intellectual capital cannot create value itself, but it
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will provide optimal results when intellectual capital
is combined with other company resources (Pulic,
2008). The efficiency of intellectual work and other
company resources will form an aggregate indicator
that shows the overall efficiency of the company in
creating company value added. Empirical evidence
explains the relationship between intellectual capital
and economic growth (Barro, 2001; Hassanzadeh,
2014; Sunde & Vischer, 2015; Neeliah & Seetanah,
2016; Ali, et al, 2018; Bist, 2018).

Stewart (1999) explains that intellectual
capital is all knowledge of employees, organizations
and the ability of companies that play a role in
creating added value and competitive advantage.
Intellectual capital value is presented with intangible
assets in company's balance sheet (Roos, et al. 1997;
Bist, 2018), The International Federation of
Accountants (IFAC) divides intellectual capital into
three components; Human, Organizational, and
Relational capitals (Petty & Guthrie, 2000).
Organization for Economic Co-operation and
Development classifies Intellectual capital as
organizational and human capital owned by a
business organization (Guthrie, 2001). Intellectual
capital is the center of attention related to super-fast
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changes in technology that require the availability of
knowledgeable and skillful human capital so that it
can create synergy within a company. Researchers
classify intellectual capital into three main
components; human, structural, and customer
capitals (Fitz-Enz, 2000; Roos, et al, 1997; Bontis,
1998; Bontis & Fitz-enz, 2002). Human -capital
represents the knowledge and individual skills of an
organization. Structure capital is the company's
capital which includes procedures, systems, culture,
and databases. Customer capital or Relational
capital describes the ability to establish harmonious
relationships  with  partners from suppliers,
customers, the government, and the surrounding
community (Bontis, 2010).

The studies on intellectual capital have
been conducted by previous researchers. In general,
they associated financial performance and market
performance using objects in the service industry.
For example, Bontis & Fitz-enz (2002); Munjuri &
K'Obonyo (2015); Chahal & Bakshi (2016); Ozkan,
et al. (2017); Nawaz & Haniffa (2017); and Girma
(2017) conducted the studies in financial sector, and
the studies in sports sector were conducted by
Munjuri & K'Obonyo (2015); Yasar, et al. (2015);
Magoutas, et al. (2012); and Scafarto &
Dimitropoulos (2018). The studies in educational
services were conducted by Bakhtiar & Haider
(2014); Kucharcikova, et al. (2015); Barbosa, et al.
(2016); and Secundo, et al. (2018).

The intellectual capital studies in the
manufacturing sector were conducted by Wang, et
al. (2011), (Molodchik, et al, (2012) Khan, et al.
(2015), (Gomez-valenzuela, 2015), (Arslan &
Zaman, 2014), Cisneros, et al. (2018). The results of
the research conducted related to the effect of the
intellectual capital component on company
performance had not found consistent results. Some
researchers found that the components of human
and relational capitals had a positive effect on
performance (Wang, et al, 2011; Arslan & Zaman,
2014; Khodabakhshi, 2011; Gomez-valenzuela,
2015) The other finding shows that human and
structural capitals are the factors that determine
company performance, while relational capital does
not influence financial performance (Molodchik, et
al, 2012; Arslan & Zaman, 2014). The different
finding shows that human, structure, and relational
capitals influence organizational performance
(Bernasek & Shwiff, 2001; Syed Ismail, et al. 2017;
Cisneros, et al, 2018). Pal & Soriya, (2012) in their
research did not find a relationship between the
three intellectual capital components with financial
performance.
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This study used a sample of manufacturing sector
companies listed on the Indonesian capital market
(IDX) by referring to the concept developed by
Bontis (2000) that intellectual capital has an impact
on performance when human resources have the
knowledge applied in the organization. Each
industrial sector has a different impact on company
performance depending on the level of knowledge
and the utilization of knowledge by the
organization. It is commonly known that
manufacturing industries in Indonesia are labor-
intensive sectors and their skills are low, making
them wvulnerable to technological development.
According to the international labor organization
(ILO), more than 60 percent of jobs in Indonesia is
vulnerable to technological development and
machine automation. It was also explained that the
obstacles in increasing technological sophistication,
especially in the manufacturing sector, were due to
the limited skilled workforce and high fixed capital
cost (ILO, 2017). The purpose of this study was to
confirm the role of the three elements of intellectual
capital in increasing the added value of the
manufacturing industries and their effects on
financial and market performances.

2 Literature Review and
Hypothesis

2.1 Intellectual Capital

Intellectual capital is a term frequently used in
several disciplines, especially those related to
information technology. In economic theory,
intellectual capital is used to describe intangible
corporate wealth. The authors tried to continue
to develop the definition of intellectual capital
so that it can be widely accepted, particularly in
terms of its measurement. Initially, intellectual
capital was defined as intellectual material that
can be formalized and utilized to produce
higher value assets. Klein and Prusak (1994)
and Edvinson (1997) define intellectual capital
as hidden values which constitute a gap
between market value and book value.
Therefore, the equation is; Market value = Book
value + Intellectual capital. Goh (2000) cites the
concept of intellectual capital developed by
Stewart (1998) that intellectual capital is the
sum of all things given by everyone involved in
a company which includes knowledge,
information, intellectual property rights and
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experience that can be used to create wealth and
excellence to compete. Miller, et al. (1999)
summarize the concept developed by the
Organization for Economic Cooperation and
Development; they explain that intellectual
capital is an economic value of two categories
of intangible asset consisting of organizational
and human capitals. Organizational capital
refers to software systems, distribution
networks, and supply chains, while Human
capital  includes human resources in
organizations and external resources related to
organizations such as consumers and suppliers.
Mavridis (2004) says that intellectual capital is
an intangible asset that gives value to
companies which include patents, intellectual
property rights, copyrights, and franchises. A
more complete definition is explained by Bukh,
et al. (2005) that intellectual capital is a driver
of competitive advantage and a link between a
company's ability to regulate and utilize the
knowledge of the company. Therefore,
intellectual capital can provide knowledge-
based resources which, when used optimally,
enable the company to carry out its strategy
effectively and efficiently.

Regarding several definitions of
intellectual capital, this study used a concept
developed by several authors stating that
intellectual capital consists of three constructs;
human capital, structural capital, and customer
capital or relational capital (Stewart, 1998;
Bontis, 2000; Mavridis and Kyrmizoglou, 2005;
Ruta, 2009). Human capital reflects the
company's collective to produce the best
solution based on the knowledge possessed by
all people in the company. Human capital is a
combination of genetic inheritance; education;
experience, and attitude on business, and this
capital will increase if the company is able to
use the knowledge held by its employees
(Bontis, et al, 2000).

Structural capital is a company's ability
to carry out its routine processes and structures
that support employees' efforts to produce
intellectual performance and overall business
performance;  for  example, company's
operational systems, manufacturing processes,
organizational culture, management philosophy
and all forms of company property, Structural
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Capital is also related to supporting
infrastructures, processes, and databases that
enable human resources within the organization
to function properly (Bontis, et al, 2000).
Relational Capital or Customer Capital is a
component of intellectual capital that describes
the harmonious relationship the company has
with its partners, both from suppliers and loyal
customers because they are satisfied with the
company's services. This relational capital can
arise from various parts outside the company
environment that can add value to the company
(Bontis, et al, 2000).

2.2 Value Added Intellectual Coefficient
(VAIC)

Measuring intellectual capital as an important
component of a company is not easy. Then, it
requires a model that can present the
components of intellectual capital in company
assets (Bontis, 2000). Related to this, Pulic
(2000) proposes an indirect measurement model
for Intellectual Capital by measuring Value
Added Intellectual Coefficient (VAIC). The
VAIC method is designed to present
information on the value creation efficiency of a
company's tangible and intangible assets. This
model begins with measuring a company's
ability to create value added (VA). VA is an
indicator to assess business success and shows
the company's ability to create value. VA is
calculated as the difference between output and
input. The data used in the calculation of VAIC
is based on financial statements, which are
usually audited by professional public
accountants. According to Firer and Williams
(2003), VAIC has the advantages, namely using
a measurement basis that is easily calculated,
standardized, and  consistent, allowing
comparative analysis to be carried out
effectively throughout the company. Intellectual
Capital is measured by the value added created
by employee capital (VACA), human capital
(VAHU) and structural capital (STVA). The
combination of the three added values is
symbolized by the name of VAIC (Pulic, 1998;
2000).

2.3 Value Added Intellectual Capital (VAIC)
and Financial Performance
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According to Stewart (1998), intellectual capital
is all things given by everyone involved in a
company  which includes knowledge,
information, intellectual property rights and
experience that can be used to create wealth and
competitive advantage. Intellectual capital is an
asset that can be operated to develop company
performance; the higher the intellectual capital,
the higher the company performance. Empirical
evidence shows that intellectual capital is a
resource that can be used for competitive
advantages and financial performance (Harrison
& Sullivan, 2000; Abdolmohammadi, 2005;
Khan, et al., 2015; Maditinos, et al, 2011).
Related to this explanation, the following
hypothesis was developed:

HI: The higher the Intellectual capital (VAIC),
the greater the Financial Performance

Intellectual capital is decomposed into three
components; human, structural, and relational
or physical capitals (Fitz-Enz, 2000; Roos, et
al., 1997, Bontis, 1998; Bontis & Fitz-enz,
2002). Each component contributes to company
performance; the contribution of each different
component depends on the industrial sector and
the ability to utilize intellectual capital (Bontis,
2000). Wang, et al (2011) examined the effect
of the intellectual capital component on
performance in three Chinese industrial sectors.
The results found a positive effect of material
capital on the performance in the manufacturing
and real estate sectors, and human capital has a
positive effect on the performance in the
manufacturing sector. Arslan and Zaman (2014)
conducted a study on the effect of Intellectual
capital components on the financial
performance of the Pakistan Oil and gas sector.
The results found that human capital and
structure capital have a positive effect on
financial  performance. = Gomez-Valenzuela
(2015) found a positive effect of relational and
human capitals on the performance in the
manufacturing sector, while in the service
sector, structural and relational capitals have a
positive effect on business performance.
Human, structure, and physical capitals have an
effect on performance (Bernasek & Shwiff,
2001; Syed Ismail, et al 2017; Cisneros, et al,
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2018). Based on the empirical evidence, the
hypotheses were arranged as follows:

H2a: The greater the human capital (VAHU),
the greater the Financial Performance

H2b: The greater the structure Capital (STVA),
the greater the Financial Performance

H2c: The greater the physical capital (VACA),
the greater the Financial Performance

2.4 Intellectual Capital

Market Value

(VAICTM) and

The applicable accounting system records the
value of assets owned by a company calculated
based on its book value. On the basis of the
recording system, a difference between market
and book values appears. The increasing
performance company will be responded by the
market with higher market value (Chen, et al,
2005; Firer and Williams, 2003; Riahi-
Belkaoui, 2003; Hemmati, et al, 2013; Sharma,
2018). The companies with higher market value
than the book value indicate growth. In other
words, the number of intangible assets (market
value-book wvalue) is evidence of market
appreciation for the company, which means an
increase in the value of the company. The
empirical evidence shows that Intellectual
capital assets are closely related to market
performance (Chen, et al., 2005; Shijin, et al,
2012). Based on the empirical evidence as
explained, the following hypothesis was
proposed:

H3: the greater the Intellectual Capital (VAIC),
the higher the market value.

2.5 Intellectual Capital Components and
Market Value
Partially, each component of intellectual capital
contributes to market performance; each
component has a different effect on
performance depending on the industrial sector.
Human capital is the most important component
in determining the market value (Gomez-
valenzuela, 2015; Zarnik-zutawska, 2016;
Mashayekhi & Nasab, 2016). The other
findings indicate that structure capital is a
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component that affects stock  prices
(Mashayekhi & Nasab, 2016; Sardo, 2017). In
the other hand, Chen (2005), Sardo (2017), and
Mashayekhi and Nasab (2016) found that
structure capital is a component that determines
market value. Based on the explanations, the
following hypotheses were developed:

H4a: The greater the VACA, the higher the
market value.
H4b: The greater the VAHU, the higher the
market value.
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H4c: The greater the STVA, the higher the
market value.

3. Methodology
3.1 Population and Samples

The population of this study is all companies
listed on the Indonesia Stock Exchange (IDX)
in 2014-2016 were 167 companies as shown in
Table 1.

Table 1: Sample Industry

No Industry sector

Sub sectors number

Companies number

1 Basic & Chemical Industry
2 Various Industry

3 Consumer good industry

9 sub - sectors 71 companies

6 sub - sectors 45 companies

6 sub - sectors 51 companies

Using purposive sampling technique, by
eliminating companies that do not generate
profits and have negative equities, get polled
data 419.

3.2 Independent variable

This study uses independent Intellectual Capital
variables which are measured based on the
value added created by employed capital
(VACA), human capital (VAHU), and structural
capital (STVA). The combination of the three
components is symbolized by the name VAIC
™ (Pulic, 2000). VAIC™ formulations are as
follows:

a. Value Added (VA) is defined as the added

value generated during the year (Chen, et al.,

2005), which is formulated:

VA = Sales - Cost of Goods Sold-
Depreciation

b Human Capital (HC) = Total expenditure for
employees formulated:

VACA =VA: CE

c. Value Added Human Capital (VAHU) is a
ratio that shows the contribution created by a
monetary unit invested in HC to the value
added, and formulated:
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VAHU = VA: HC

d. Structure Capital Value Added (STVA) is the
contribution of SC success in creating added
value formulated:

STVA =SC: VA

e. Value Added Intellectual Coefficient
(VAICTM) Represents the total efficiency
created by three intellectual components of
capital that are considered as Business
Performance Indicators

VAIC=VACA + VA

3.3 Dependent Variable

The dependent variable of this study is financial
performance and market value. Financial
performance variables use ROA profitability
proxy (Chen, et al., 2005), dependent variables
consist of:

a. Return on assets (ROA), describes business
profits and company efficiency in asset
utilization (Chen, et al., 2005) which is
formulated:

ROA = Net profit: Total assets

b. Market value is the market response to the
company's stock price, as a form of
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appreciation for the equity of the company.
This market value is measured by comparing
the book value of shares with stock market
prices  (Chen, 2005; Sardo, 2017;
Mashayekhi & Nasab, 2016), market values
are formulated:
M/B = market value of stock: book value of
stock

3.4 Regression Model

This study used Regression as an analytical
tool, and it was used to measure the roles of
intellectual capital (VAICTM) and its three
components (VACA, VAHU, and STVA) on
financial performance (ROA) and market value
(M/B). To examine the roles of independent

variables, this study used four regression
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models. Model 1 measured the roles of VAIC
on ROA; Model 2 measures the roles of VACA,
VAHU, and STVA on ROA; model 3 measured
the roles of VAIC on M/B; Model 4 measured
the roles of VACA, VAHU, and STVA.

The four regression models were
mathematically formulated as follows:
ROAi = a0 + 0 VAICi +eis (1)

ROAit =oo+aiVACAu+oa2VAHUIt+o3STVAit +¢i
2

M/Bit = o0 + a1 VAICis +eir 3)

ROAit = oo + aiVACAit +a2VAHUit+ a3 STVAit

+ &ir “)

Table 2: Descriptive statistics

Variable Minimum Maximum Mean Std. Deviation
VACA -.250 530 125 129
VAHU -23.510 45.540 10.250 10.586
STVA -25.040 4.310 817 1.352
VAIC -25.000 46.700 11.193 10.801

ROA .020 65.720 8.480 8.838
M/B -.030 48.670 3.397 6.402

source: data processed
3.5 Descriptive Statistic

Table 2 shows the statistical value of the mean
and standard deviation of the intellectual capital
component, VACA shows the mean of 0.125
and the standard deviation of 0.129; VAHU
with the mean of 10.250 and the standard
deviation of 10.586, STVA with the mean of
0.817 and standard deviation of 1.352. These
statistical values of the means show the average
contribution of one monetary unit of the funds
invested to create added wvalue. Then, the
standard deviation is a statistical value that
describes the number of the distributions or
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variations of the mean value of each variable.
VAHU is the component that has the highest
mean and standard deviation. It means that HC
is the main factor in creating added value. The
mean of VAIC at 11.193 describes that each
average manufacturing company is able to
create the added value by 11.19 from each
monetary unit used. The average value of ROA
is 8.480 indicating that the contracted sector
company in each unit of an asset used is able to
generate a net profit of 0.848. This figure is a
measure of asset use efficiency. The mean value
of M/B is 3.397 indicating that the average
company in the manufacturing sector has a
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market value of 3.397 times of its book value. It
means that the value of the company is not
reflected in the value in the financial statements
(Chen, 2005).

4. RESULTS.

Table 3 presents the output of regression model
1 and the role of intellectual capital in financial
performance, while Table IV presents the
output of regression model 2 which measures
the effect of the intellectual capital components
of VACA, VAHU, and STVA on financial
performance. Hypothesis 1 of this study states
that intellectual capital has a positive effect on
financial performance. Based on the results of
the testing to model 1 as shown in Table 3, the
regression coefficient value is 0.186 and p-
value 0.000.

This value means that statistically
intellectual capital (VAIC) is proven to affect
financial performance, and this finding is
consistent with previous studies conducted by
Chen, et al. (2005), Arslan, et al. (2015), and
Sardo, et al. (2017).

Table 4 is the result of the equation test
of model 2 which measures the effect of the
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intellectual capital component on financial
performance. The test results show that not all
intellectual capital components are proven to
influence financial performance. VACA and
VAHU variables are statistically proven to play
a role in the formation of financial performance.
This can be seen from the statistical value of p-
value < 0.05 of these two variables. STVA
variables are not proven to affect financial
performance, and this can be seen in the
statistical value t: 0.295 at p-value 0.768 > 0.05.
The results of this study are consistent with
previous studies conducted by Wang et al.
(2011) Arslan &, Khodabakhshi (2011), Zaman
(2014), and Gomez-valenzuela (2015). The test
results of the two models also show a
significant increase in the statistical value of
Adjusted R square, from 0.049 to 0.639. This
increase in the values means that the three
intellectual variables of VACA, VAHU, and
STVA can explain more about financial
performance.

Table 3: Model Regression 1

Coefisient t p-value Result
6.401 10.787 0.000
186 4.868 0.000 Accepted
Adjusted R Square : 0,049 ; F value : 23,699 ; sig : 0,000
source: data processed
Table 4: Model 2 Regression Test
Coefisient t p-value Result
23,273 7,172 0,000 Accepted
.083 2.097 0,037 Accepted
.086 295 ,768 Rejected

Adjusted R Square : 0,639 ; Fvalue : 25,674 ; sig : 0,000

source: data processed
Table 5 presents the results of the test of

Hypothesis 3 on the effect of intellectual capital
on market value. Table 4 presents the results of
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the test of Hypothesis 4 on the effect of the
intellectual capital component on market value.
The results of testing model 3 as shown in
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Table 5 show the regression coefficient value of
VAIC 0.046 with p-value 0.000. This value
means that statistically, intellectual capital has a
positive effect on market value, so this result
supports previous studies conducted by Firer
and Williams (2003), Riahi-Belkaoui (2003),
Chen, et al. (2005), Hemmati, et al. (2013),
Sharma, Berzkalne, et al. (2014), Nuryaman
(2015), and Nimtrakoon (2015) (2018). The
effect of the intellectual capital components on
market value can be seen in Table 6 which
shows that the intellectual components
predicted to affect market value and only
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VACA which is proven to affect market value.
It can be seen from the statistical value of the
regression coefficient of 10.641 with p-value
0.000 < 0.05. VAHU and STVA are not proven
to affect market value, and it can be seen that
the two variables p-value (0.452 and 0.957) >
0.05. These results indicate that manufacturing
sector investors value the fundamental value or
physical capital rather than human capital as
well as the structure capital. This finding is
consistent with the studies conducted by
Berzkalne, et al. (2014), Nuryaman (2015), and
Nimtrakoon (2015).

Table 5: Model 3 Regression Test

Indepgndent Coefisient t p-value Result
Variable
Constant 1.629 11,598 0.000
VAIC .046 4.860 0.000 Accepted
Adjusted R Square : 0,052 ; F value : 23,616 ; sig : 0,000
source: data processed
Table 6. Model 4 Regression Test
Indepgndent Coefisient t p-value Result
Variable
Constant 1.342 4.451 .000
VACA 10.641 6.743 .000 Accepted
VAHU - .015 -.753 452 Rejected
STVA .007 .054 957 Rejected
Adjusted R Square : .098; F value : 16,220 ; sig . 0,000

source: data processed

5. DISCUSSION AND CONCLUSION

This research was conducted to confirm the role
of Intellectual capital and its components on
financial performance and market value in the
manufacturing sectors of the Indonesia Stock
Exchange. This manufacturing sector has the
highest growth and contributes the most to the
economy. On the other hand, the manufacturing
sector is a labor-intensive industry which is
largely limited in skills (ILO, 2017). To analyze
the role of the intellectual -capital, four
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regression models were developed with eight
hypotheses.

Based on the result findings as shown in
Table 3, it can be concluded that intellectual
capital as measured by value-added efficiency
(VAIC) has proved to play a role in determining
financial performance. These findings are
consistent with previous studies conducted by
Chen, et al. (2005), Arslan, et al. (2015), and
Sardo, et al. (2017). Table V is the testing result
of the role of intellectual capital on market
value, based on the regression coefficient 0.046
and p-value 0,000. It can be concluded that the
added value of intellectual capital has a positive
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role in market value. These findings support
previous studies by Firer and Williams (2003),
Riahi-Belkaoui (2003), Chen, et al. (2005),
Hemmati, et al. (2013), Sharma, Berzkalne, et
al. (2014), Nuryaman (2015), and Nimtrakoon
(2018). Table 4 illustrates the role of the
intellectual capital components on financial
performance. Based on the results of this test to
model 2, it can be concluded that VACA and
VAHU have proven to play a role in financial
performance, while STV A has no proven role in
financial performance. VACA 1is proven to be
the dominant factor in determining financial
performance, and it can be seen from the figure
of the regression coefficient value of 23.273
that is far greater than the regression coefficient
of VAHU 0.083. These findings can be
concluded that the factors that form financial
performance are dominated by physical and
financial capitals (CE). Human capital (HC) has
a smaller role in financial performance. This
result can be wunderstood because the
manufacturing sector is a labor-intensive
industry and the skill level is limited (ILO,
2017). Table 6 shows that VACA is a factor
that determines market value since the two
components of the intellectual capitals of
VAHU and STVA are not proven to influence
market performance. This finding can be
concluded that investors in the manufacturing
sector value the fundamental value or physical
capital rather than human capital and the
structure capital. This finding is consistent with
the studies conducted by Berzkalne, et al.
(2014), Nuryaman (2015), and Nimtrakoon
(2015).
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