“Value creation potential of intellectual capital in the digital content industry”

Hsing-Hwa Hsiung

AUTHORS Juo-Lien Wang

Hsing-Hwa Hsiung and Juo-Lien Wang (2012). Value creation potential of
ARTICLE INFO intellectual capital in the digital content industry. Investment Management and
Financial Innovations, 9(2)

RELEASED ON Thursday, 07 June 2012
JOURNAL "Investment Management and Financial Innovations"
FOUNDER LLC “Consulting Publishing Company “Business Perspectives”

© The author(s) 2026. This publication is an open access article.

<7/~/| BUSINESS e .
PE Rs PECT'VES usinessperspectlives.org



Investment Management and Financial Innovations, Volume 9, Issue 2, 2012

Hsing-Hwa Hsiung (Taiwan), Juo-Lien Wang (Taiwan)

Value creation potential of intellectual capital in the
digital content industry

Abstract

This study calculated the value of intangible assets in Taiwan’s digital content industry using the classification method
of Sveiby (2010), based on five valuation models for intangible assets (the market capitalization methods of MV/BV
and Tobin’s q, and the return on assets methods of CIV, EVA, and VAIC™), and also conducted comparative analysis
of the various valuation methods. This study reached the following research conclusions: (1) There is a high correlation
between market capitalization type valuation methods, but low correlation between the return on asset type methods.
Therefore, when valuating intangible assets, the objectives must be very clear and the valuation method must be chosen
carefully. An appropriate method must be chosen from the perspective of suitability to prevent false estimation of the
company’s real value. (2) The four dimensions of financial assets and intellectual capitals (structural, human, and rela-
tionship capitals) are not individually related to the company’s value creation, and they have mutual contribution, ad-
vancement, and growth. The greater the synergy produced by their interaction, the greater the contribution they make

to the value of the company.

Keywords: intellectual capital, digital content industry, valuation.

JEL Classification: M49.

Introduction

With the arrival of the era of the knowledge-based
economy, companies in many emerging industries
emphasize knowledge intensity and innovation as
the tools of industry competition. In contrast to
companies in traditional industries, these know-
ledge-based industries no longer rely on familiar
factors of production to create benefit, but create
company profit through the creation of intangible
assets such as R&D capacity and results. In practice,
the value of intangible assets and knowledge crea-
tion, such as brand value, copyrights, and trade-
marks, is the key to the company’s success. In aca-
demia, after about a decade of practical application
and development, the theoretical framework related
to intangible assets has gone further than simply that
of a performance measurement tool, and its applica-
tion has gradually expanded to the overall sphere of
strategy management and execution, establishing a
relationship between intangible asset management
and strategic management (Itami and Roehl, 1987;
Kaplan and Norton, 2004; Parr, 1991).

Intangible asset management is not only related to
an organization’s value but also an important key to
company growth. However, when a company wants
to make intangible assets into an even greater tool
for use in competition, they must face certain ques-
tions of valuation. Although the traditional mode of
financial reporting can accurately express the cost-
benefit analysis for a certain year, it is biased toward
short-term tangible measurement, and has the short-
coming of not being able to clearly calculate the real
value of intangible assets (Osborne, 1998; Chu,
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Hsiung, Huang and Yang, 2008). Therefore, if the
significance of intangible assets can be deeply un-
derstood, and if the basic modules of strategic
themes and intangible assets can be specifically
applied by connecting and integrating strategies and
objectives through causality, then intangible assets
can be used to illustrate the changing competitive
advantages and courses of organizations and indus-
tries, and can become a management tool for stra-
tegic planning and operations (Hall, 1992; Kaplan
and Norton, 2004).

Because knowledge management is so critical to-
day, companies must understand what their intangi-
ble assets are worth, how they are being valued, and
from where in the company that value is being de-
rived. This paper intends to use the valuation of
intangible assets and confirm the determinants the-
reof to understand how the digital content industry —
which has the unique features of a high degree of
specialization, continual innovation, high added
value, a high degree of knowledge concentration,
and heavy reliance on intellectual capital — creates its
competitive advantages. The research findings of this
paper can be used as a guide by knowledge-based
industries for strategic management, and by adminis-
trative units for science and technology policy.

Numerous scholars have presented many different
methods for evaluating intangible assets, but each
method has its own limitations in actual implemen-
tation. Based on the framework of Luthy (1998) and
Williams (2001), Sveiby (2010) thoroughly orga-
nized 28 methods for measuring intangible asset
value and summarized these into four main models.
However, a set of universally applicable criteria is
still lacking, especially in the areas of indicator se-
lection and valuation models with quantitative val-
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ues; and there are still many divergent viewpoints
and room for discussion (Chu et al., 2008). Whereas
there is no dearth of literature that discusses mea-
surement methods and value determinants. Further-
more, most empirical studies rely on a single me-
thodology instead of discussing comparative results.
The first purpose of this study employs five evaluation
models to compute the intangible value of digital con-
tent industry in Taiwan. Through hypothesis testing to
understand the difference between the evaluation me-
thods. It can be used as a reference implementation of
evaluation by high intangible assets companies.

In addition, in the process of searching for methods
to evaluate the intangible assets and intangible pro-
duction procedures of companies, intellectual capital
can provide a new model for observing a company’s
value. Roos (1998) suggested that the concept of
intellectual capital can be used for more than just
understanding, assessing, and graphically depicting
a company’s latent value. It can be taken further to
convert its results into new value. Therefore, the
development of intellectual capital should be re-
garded as the best tool for creating future intangible
value for a company. The company model proposed
by Sullivan (2000) used ordinary assets as a founda-
tion and intellectual or intangible assets as distinct
assets, and the findings of that study showed that a
company can only create value by combining these
two types of assets to produce differentiated assets.
In a study of the biochemical industry of Finland,
Hernams and Kauranen (2005) confirmed that the
three types of intellectual capital — when assessed
individually — are mostly unrelated to company
revenue. However, their interaction indeed pos-
sesses a decisive influence on future company reve-
nue. Therefore, our second objective in this study is
to explore the correlation of financial and intellec-
tual capital with a company’s value creation.

The paper is organized as follows. Section 1 presents
the five valuation methods and 26 metrics according
to a review of the existing literature. Section 2 presents
the research methodology. Section 3 discusses the
statistical results of this study. Finally, this paper dis-
cusses the implications and suggests a direction for
subsequent research.

1. Literature review and hypothesis
construction

1.1. Digital content industry'. No globally recog-
nized consistent classifications currently exist for the
digital content industry, but the scope of discourse is
generally consistent, with only minor differences. The
areas of digital gaming, computer animation, digital

! Source: Annual Review of the Digital Content Industry in Taiwan, 2007.
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recording, mobile content, online learning, and net-
work information have been the foci of attention by
studies from various countries. According to the an-
nual analysis of the global entertainment and media
market by PricewaterhouseCoopers, the scale of the
global entertainment and media market in 2006 was
US$1.43 trillion, and it was estimated that it could
reach US$1.96 trillion in 2011, which is a com-
pounded annual growth rate of 6.4 %.

According to statistics from E&M, the United States is
the world’s largest market, with a market scale of
US$582.4 billion in 2006, which was 40.7% of the
global market share. It was estimated that this would
reach US$754.2 billion in 2011, for a compounded
annual growth rate of 5.6%. It is estimated that in the
next several years, Internet services will be the area
with the fastest growth in the US market. Europe,
Middle East, and Africa (EMEA) is the second largest
market, with a market scale of US$473 billion in 2006,
or 33% of the global market share. It was estimated
that this would reach US$616.9 billion in 2011, for a
compounded annual growth rate of 5.5%. The fastest
growing segments of this market are anticipated to be
the Internet, digital television, and digital gaming.

The Asia Pacific region is the world’s third largest
market, and it is the market with the fastest conti-
nual growth rate, especially the two regions of Chi-
na and India. The Asia Pacific region had a market
scale of US$297 billion in 2006, or 20.7% of the
global market share. It was estimated that it would
reach US$470.4 billion in 2011, for a compounded
annual growth rate of 9.6%, making it the fastest
growing region in the world. Latin America had a
market scale of US$44.2 billion in 2006, and it was
estimated that it would reach US$66.7 billion in
2011, for a compounded annual growth rate of 8.9%.
Canada had a market scale of US$35.7 billion in
2006, and it was estimated that it would reach
US$46.8 billion in 2011, for a compounded annual
growth rate of 5.6 %,

1.2. Valuation of intangible assets. This study uses
five different methods: market return methods
MV/BV and Approximate Tobin ¢, and asset return
methods CIV, VAIC™, and EVA. These methods
are applied to twenty digital content companies each
from Taiwan to compute the values of their intangi-
ble assets. There are three advantages to employing
both market and asset return approaches. First, they
are useful in merger & acquisition situations and for
stock market valuations. Second, they can be used
for comparisons between companies within the
same industry. Third, they help quantify goals and
directions for CEOs. The formula of five evaluation
methods are as follows:
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1. Market Value/Book Value (MV/BV):

MV Market Share Price x Number of Common Shares Outstanding

BV

2. Approximate Tobin g:

Total Assets — Total Liabilities

Approximate Tobin ¢ = (MV + PS + Debt)/ Total Asset Book Value,

where MV = MVE = share price x number of common shares outstanding; PS = liquidating value of firm’s
outstanding preferred stock; Debt = (short-term liabilities — short-term assets) + book value of LT debt.

3. Calculated Intangible Value (CIV):

ClV =

(1-Tax Rate) x (Excess Return) _(1—Tax Rate)x EBT — (Industry ROA Avg x Tangible Assets Value)

Appropiate Discount Rate

Appropiate Discount Rate

Tangible Assets Values are based on 3-year average. Appropriate discount rate estimated by WACC in 2003.

4. Value Added Intellectual Coefficient (VAIC™):

VA = Depreciation + Dividends + Taxes + Retained E arnings + Wages ,

VAIC™ = Capital efficiency index + human effi cienct index + structural efficiency index =

_ VA N VA N VA —Wages
Book Equity  Wages VA '

5. Economic Value Added (EVA):

EVA = (Return on Invested Capital — WACC) x Capital Employed.

1.3. Hypothesis construction. [.3.1. Intangible
asset value and valuation method. The two valua-
tion methods of MV/BV and Approximate Tobin g
are market capitalization methods. Edvinsson and
Malone (1997) stated that intellectual -capital
represents the hidden difference between market
value and financial capital, and argued that the dif-
ference between market value and book value is
none other than the intellectual capital of a compa-
ny. However, to make the difference between mar-
ket value and book value more reliable for use, the
proportion of market value to book value should be
examined. This is what we call the market val-
ue/book value ratio (MV/BV). When the ratio is
higher, it means that the intangible assets owned by
the company are higher in value (Stewart, 1997).
The Approximate Tobin ¢ value is the ratio of a
company’s market value and replacement cost. The
Approximate Tobin ¢ ratio is mainly used to predict
the company’s investment decisions without consid-
eration of economic factors. Both of these indicators
have a high correlation with market value, and mar-
ket value is an objective measurement. Therefore,
we can propose hypothesis Hy,.

Hypothesis H,,: There is a high correlation between
the market capitalization type valuation methods
(MV/BV and Approximate Tobin q).

Although Sveiby (2010) categorized the three valua-
tion methods of CIV, EVA, and VAIC™ as return

on assets methods, the rise or fall of the CIV value
represents whether a company is invested too heavi-
ly or not sufficiently in intangible assets. The CIV
value can indicate the comparison of a company’s
profitability ratio with the rest of the industry.
VAIC™ can explain the combined benefit of a
company’s intellectual capital and capital utiliza-
tion. When the VAIC™ is higher, it means the com-
pany can create a higher value. EVA was developed
based on the concepts of surplus profit (economic
profits) and internal rate of return.

These three indicators have different economic im-
plications, so even though they are all classified as
return on assets methods, there is a low correlation
between their valuation formulas. We therefore pro-
pose hypothesis Hy,. In addition, because return on
assets type valuation methods are highly sensitive to
changes in the discount rate, the variability coeffi-
cient of the valuation indicators will be higher than
those of the market capitalization methods, which
leads to hypothesis H;..

Hypothesis H,,: There is a low correlation between
return on assets type valuation methods (CIV, EVA,
and VAIC™).

Hypothesis H;.. The variation of market capitaliza-
tion type valuation methods is lower than that of
return on assets type valuation methods.

83



Investment Management and Financial Innovations, Volume 9, Issue 2, 2012

1.3.2. Intellectual capital and intangible asset
value. The intangible assets of key technologies
and innovation capital possessed by companies in
the digital content industry are more difficult for
outsiders to measure than tangible assets are. Re-
cently, only a few scholars have studied the correl-
ative factors that influence value in the digital con-
tent industry. Chang, Hung and Huang (2011) con-
structed an efficiency evaluation model for the
Taiwanese digital content industry based on the
perspective of IC. The empirical results suggest
that the scale of the digital content companies does
play an important role in influencing the operating
efficiency. The firms that have a small amount of
capital can still attain optimal efficiency, from the
perspective of IC. In addition, human resource
capital and customer capital are the most signifi-
cant influential factors that deserve digital content
firms’ attention. Yong and So (2008) explored the
customer relationship management of the South
Korean digital content industry through constructing
an equation model, and their findings showed that
the most important factors related to customer satis-
faction were service content efficiency, response
speed, and stability. Therefore, companies that pro-
duce digital content should pay attention to service
quality; meaning that they should focus on manag-
ing customer capital.

Scholars used an interactive model of three types
of intellectual capital to clearly show the mutual
contribution, advancement, and growth between
the three types of intellectual capital. The greater
the synergy produced by their interaction, the
greater the contribution they make to the value of
the company. For companies with intellectual
capital as their core, knowledge can be repeatedly
input without it disappearing, so value can be
accumulated and multiplied. The model proposed
by Sullivan (2000) also showed that if companies
simultaneously use ordinary capital as a founda-
tion and intellectual capital or intangible assets as
distinct assets, value can only be created for the
company when the two combine to produce diffe-
rentiated assets. The study of the biochemical
industry of Finland by Hernams and Kauranen
(2005) verified that when the three types of intel-
lectual capital are valuated individually, they are
largely unrelated to company revenue. However,
their interaction indeed possesses a decisive influ-
ence on future company revenue. Therefore, we
propose hypothesis H,.

Hypothesis H,: The interaction of financial capital
and the three dimensions of intellectual capital exert
a positive influence on company value.
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2. Methodology

2.1. Hypothesis: H;,, Hyp. This study used Pearson’s
correlation coefficient to examine the Hypotheses
H,, and H;,. Pearson’s correlation coefficient (») is a
measure of the strength of the association between
the two variables. Positive correlation indicates that
both variables increase or decrease together, whe-
reas negative correlation indicates that as one varia-
ble increases, so the other decreases, and vice versa.
The t-test is used to establish if the correlation coef-
ficient is significantly different from zero, and,
hence that there is evidence of an association be-
tween the two variables. The formula for Pearson’s
correlation coefficient is shown below:

ny_Zny
\/(Zx (Z))(Z (Zy>

2.2. Hypothesis: H,.. This study used coefficient of
variation (CV) to examine the Hypothesis H;.. The
standard deviations of two variables, while both
measure dispersion in their respective variables,
cannot be compared to each other in a meaningful
way to determine which variable has greater disper-
sion because they may vary greatly in their units and
the means about which they occur. The standard
deviation and mean of a variable are expressed in
the same units, so taking the ratio of these two al-
lows the units to cancel. This ratio can then be com-
pared to other such ratios in a meaningful way: be-
tween two variables, the variable with the smaller
CV is less dispersed than the variable with the larger
CV. The coefficient of variation is defined as the
ratio of the standard deviation ¢ to the mean u. The
formula for coefficient of variation is shown below:

cv =<, @)

u

(1

2.3. Hypothesis: H,. This part of research referred
to Hernams and Kauranen (2005) research pattern,
carries on by two steps:

Step 1. Factor analysis is used to identify the financial
and IC factors and produce factor score for each com-
pany. The factor scores are used as variables in the
regression model. We group the 26 variables into sets
through a process of elimination. There are two main
reasons to use factor analysis in this study. First, in
order to avoid collinearity issues related to regression
analysis, second, by the variable deletion of the proce-
dures for to identify the original 26 variables behind
the common factors. It is these sets which will be eva-
luated by regression analysis as to how they contribute
to the value of digital content firms’ intangible assets.
These attribute sets will also facilitate discussing the
interaction of intellectual capitals.
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Step 2. Regression analysis is used to explain the
companies’ intangible assets. In the regression mod-
el, the independent variables are the attributes ex-
tracted form factor analysis. The dependent va-
riables are the values generated by the five valuation
methods discussed in section 1.2 section. The re-
gression’s purpose is to quantify how various
attributes of a firm’s financial and intellectual capi-
tal structure affect intangible asset value.

Y=p+BF,+ B F,+..+ ﬂp—lFi,p—l +é&;,
g,~n(0, o). A3)

3. Data and variables

3.1. Sample construction. The valuation subjects
are the digital content companies which are listed on
the Taiwan Stock Exchange and GreTai Securities
Market. This paper deduct material incomplete
sample during research period, altogether collection
20 company’s material. Financial data was gathered
from the Taiwan Economic Journal and company
annual reports. Patent information was obtained
from the Intellectual Property Office, Ministry of

Economic Affairs, R.O.C. The Taiwan Central
Bank’s annual average interest rate was used. The
data period was 2001 through 2006 with each year
containing 120 data points.

3.2. Financial and intellectual capital measures.
Based on the related literatures and Edvinsson and
Malone (1997), 26 variables were selected and their
values calculated as a starting point for the next
analysis. Table 1 to Table 4 below shows the mean
values and standard deviations for the twenty digital
content companies.

Financial indicators are economic indicators that
communicate financial information, explain finan-
cial activities, and reflect a company’s operating
processes and results. As shown by the financial
dimensions in Table 1, the average earnings per
share of companies in the Taiwanese digital content
industry is US$0.09. The current and liquidity ratios
are both over 250%, indicating very short-term sol-
vency for these companies. In addition, the long-
term capital adequacy and net debt-to-equity ratio
are both rather high, indicating that there is long-
term capital adequacy.

Table 1. Description of the financial capital variables

Variable name N Min Max Mean Std. dev.
Earnings Per Share (USD) 120 -0.179 0.72 0.09 0.13
Return on Assets (%) 120 -20.41 55.99 12.82 12.91
Return on Equity (%) 120 -57.84 60.53 11.60 16.53
Current Ratio (%) 120 36.07 1249.96 300.64 259.34
Quick Ratio (%) 120 1.1 1244.64 256.25 265.51
(L-T Liab.+ SE)/FA % 120 89.22 11977 1107 1659
Debt to Equity Ratio (%) 120 0.48 13.93 340 2.95

Note: Non-percentage items are in thousands USD (except for EPS); conversions are made at 30:1 ratio.

Structural capital displays its benefit through the
organizational infrastructure. Edvinsson and Malone
(1997), Stewart (1997), and Sveiby (2010) showed
that organizations with a longer operating history
are more stable than more recently established or-
ganizations, and that they have better external and
organizational relationships.

Table 2 shows nine structural asset variables that we
selected for this study: R&D Expenses/Total Assets
was 3.27%, R&D Expenses/Sales was 4.37%, and

R&D Expenses/OPEX average was nearly 30%,
indicating that R&D expenses made up almost 1/3
of operating expenses. This shows that companies in
the digital content industry place a great deal of
importance on R&D input. The average total asset
turnover rate was 0.98, and higher total asset turno-
ver rates signified higher asset utilization efficiency.
The fixed asset turnover rate reached 20.66, indicat-
ing a low level of fixed assets, which is a characte-
ristic unique to the digital content industry.

Table 2. Description of the structural capital variables

Variable name N Min Max Mean Std. dev.
R&D Exp./Net Income (%) 120 -922.44 4969.74 53.98 47477
R&D Expenses/Total Assets (%) 120 0.00 12.69 327 3.30
R&D Expenses/OPEX (%) 120 0.00 263.65 27.55 34.94
R&D Expenses/Sales (%) 120 0.00 27.35 4.37 4.76
Operating Profit Margin (%) 120 -45.40 47.99 12.56 15.18
Total Assets Turnover (times) 120 0.23 4.00 0.98 0.83
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Table 2 (cont.). Description of the structural capital variables

Variable name N Min Max Mean Std. dev.
Fixed Assets Turnover (times) 120 43.00 52.25 20.66 56.13
Patent Count 120 0.00 119.00 9.82 22.59
Accumulated Patent Count 120 0.00 572.00 32.18 85.99

Note: Non-percentage items are in thousands USD (except for EPS); conversions are made at 30:1 ratio.

The greatest objectives of human capital are to edu-
cate employees and maximize the intangible capa-
bilities of knowledge, skills, and experience to
create company value and increase performance.
Table 3 shows the seven human capital variables
selected for this study. The average number of em-
ployees for companies in the digital content industry

in Taiwan was 1,910; but the smallest company had
55 employees and the largest had 31,421, indicating
great variability in terms of size. The average salary
was US$13,470, but the average revenue generated
was US$315,770, with a net profit of US$25,680,
which highlights the particularly high productivity
of employees in this industry.

Table 3. Description of the human capital variables

Variable name N Min Max Mean Std. dev.
OPEX/Employee (In $K US) 120 6.35 162.60 39.80 26.40
Wages per Employee (In $K US) 120 2.92 37.56 13.47 7.02
Fixed Assets per Employee (In $K US) 120 36.16 1168.34 346.04 238.26
Employee Count 120 55.00 31421 1910.22 6182.92
Revenue per Employee (In $K US) 120 46.90 3744.63 315.77 461.66
Assets per Employee (In $K US) 120 1.04 582.97 81.88 130.70
Net Income/Empolyee (In $K US) 120 -13.27 141.33 25.68 38.16

Note: Non-percentage items are in thousands USD (except for EPS); conversions are made at 30:1 ratio.

Relationship capital includes relationships with cus-
tomers and suppliers. The source of company value is
tied to the establishment and maintenance of customer
relationships, so companies should understand that
customers — like other assets — should be evaluated
and appropriately managed and utilized. It should be

emphasized that “relationships” are also valuable as-
sets. Table 4 shows three relationship asset variables
selected for this study. The average company’s market
share was 0.72%, and the growth rates for business
revenue and profit were mostly positive, showing that
this industry still in a period of high growth.

Table 4. Description of the relational capital variables

Variable name N Min Max Mean Std. dev.
Market Share (per 2003 sales) (%) 120 0.02 13.23 0.72 2.20
Sales Growth (%) 120 -81.95 194.43 18.82 37.44
Gross Margin Growth (%) 120 -103.93 4137.35 51.45 378.74

4. Empirical results

4.1. Hypotheses H;, and H;,. Table 5 shows the
Pearson correlation coefficient of the five intangible
asset valuation methods calculated for the digital con-
tent industry in this study. The research findings
showed that the market capitalization methods
(MV/BV and Approximate Tobin ¢) had a high Pear-
son correlation, with a correlation coefficient of 0.889,
which was statistically significant. The correlation
coefficient for each pair of return on assets methods

(CIV, EVA, and VAIC™) showed a low correlation
and was not statistically significant. There was only a
low level of significance in the correlation between the
CIV and the EVA methods, with a coefficient of -0.26.
Therefore, the research findings supported both Hi,
and Hyp: that there is a high correlation between the
market capitalization type valuation methods (MV/BV
and Approximate Tobin ¢), and that there is a low
correlation between return on assets type valuation
methods (CIV, EVA, VAIC™).

Table 5. Pearson correlation coefficient among 5 intangible valuation methods

MV/BV Tobin q Clv VAIC™ EVA
MV/BV 1
Approximate Tobin g .889** (0) 1
Clv -0.067 (0.464) -0.002 (0.983) 1
VAIC™ .184* (0.045) .384**(0) 0.011 (0.908) 1
EVA 0.086 (0.35) -0.098 (0.289) -.260** (0.004) -0.122 (0.183) 1

Note: ** p-value < 0.01, * p-value < 0.05.
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4.2. Hypotheses H;.. Table 6 shows the variability
coefficients for the five intangible asset valuation
methods calculated for the digital content industry
in this study. Variability coefficients are also called
dispersion coefficients, standard deviation rates, or
per-unit risk, and they can determine the degree of
dispersion of two series of values. The research
findings showed that the variability coefficients of
the market capitalization methods (MV/BV and
Approximate Tobin g) were 0.64 and 1.02, respec-
tively, which were both much lower than those of
the return on assets methods (CIV, VAIC™, and
EVA) of 25.98, 1.08, and 3.97, respectively. This
indicates that the degree of dispersion of the values
for the market capitalization type valuation methods
was lower than that of the return on assets type valu-
ation methods. Therefore, the research findings sup-
ported hypothesis H.; that the variability of the market
capitalization type valuation methods is lower than that
of return on assets type valuation methods.

Table 6. Standard deviation and CV among 5
intangible valuation methods

N Std. dev. Coefficient of variation (CV)
MV/BV 120 0.84 0.64
Tobin-q 120 0.64 1.02
Clv 120 15252784 25.98
VAIC™ 120 9.24 1.08
EVA 120 106876800 3.97

4.3. Hypotheses H,. 4.2.1. Factor analysis of finan-
cial and intellectual capital items. This next section
groups the 26 variables into sets through a process
of elimination. It is the sets, or attributes, which will
be evaluated by regression as to how they contribute

to the value of digital content firms’ intangible as-
sets. We used the standard rules for Principal Com-
ponent Analysis and conducted orthogonal rotation
with Varimax. Only those variables with eigenva-
lues greater than one as generated by SPSS software
were retained, resulting in seven attribute groupings.
We performed the KMO test to verify that the origi-
nal data was suitable for a factor analysis, as shown
in Table 7 below.

Table 7. KMO test results

Kaiser-Meyer-Olkin measure of sampling adequacy 0.613
Bartlett test of sphericity 3788.381
Degree of freedom 325
Sig. value 0.000

Each attribute was grouped in accordance to the
factor loadings of the variables it contained — those
variables with higher factor loadings were given
more weight in its attribute. The accumulated va-
riance of these seven attributes was 82.623% per-
cent for the Taiwan digital content firms. The
results of the factor analysis are shown in Table 8
below. Based on the establishment procedure of
the dimensional validity of factor analysis, we
could clearly observe that the content composition
of the first three major factors was not formed
simply by the financial or intellectual capital di-
mensions, indicating that there are interactions
among financial capital and three dimensions of
intellectual capital. Factor 1 includes structural,
human, and relationship capital; Factor 2 includes
financial, structural, and human capital; and Fac-
tor 3 includes financial, structural, and human capi-
tal, the same as Factor 2.

Table 8. Summary of factor analysis on digital content companies

Factor Variables Factor loading A:\t;is]tge Eigenvalue vaPreiar(;]izt (?’/Z)

Employee Count (H) 0.949
Market Share (R) 0.916

Factor 1 S+H+R | Patent Count (S) 0.904 4.154 15.977 15.977
Accumulated Patent Count (S) 0.884
Fixed Assets per Employee (R) 0.672
Return on Equity (F) 0.942
Return on Assets (F) 0.938

Factor 2 F+S+H | EPS(F) 0.907 3.838 14.760 30.737
Operating Profit Margin (S) 0.715
Net Income/Empolyee (H) 0.646
Total Assets Turnover( S) 0.939
Revenue per Employee (H) 0.857

Factor 3 F+S+H | (L-TLiab.+ SE)/FA (F) 0.801 3.220 12.383 43.120
Total Assets Turnover (S) 0.646
Wages per Employee (H) 0.475
Quick Ratio (F) 0.952

Factor 4 F Current Ratio (F) 0.951 3141 12.082 55.202
Debt to Equity Ratio (F) 0.897
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Table 8 (cont.). Summary of factor analysis on digital content companies

Factor Variables Factor loading Adtribute Eigenvalue Pgrcent Oof Factor
name variance (%)

R&D Expenses/OPEX (S) 0.880
R&D Expenses/Total Assets (S) 0.858

Factor 5 S 2.831 10.888 66.090
R&D Expenses/Sales (S) 0.727
R&D Exp./Net Income (S) 0.556
OPEX/Employee (H) 0.881

Factor 6 H 2.648 10.183 76.273
Assets per Employee (H) 0.786
Sales Growth (R) 0.818

Factor 7 R - 1.651 6.350 82.623
Gross Margin Growth (R) 0.766

Note: S is the structual capital; H is the human capital; R is the relational capital; F is the financial capital.

4.2.2. Regression of determinants of intangible asset
value. Table 9 shows the seven factors formed by
the extraction of financial or intellectual capital
using factor analysis as the independent variables.
The intangible asset values calculated using the five
intangible asset valuation models were the depen-
dent variables. We can clearly observe from the
results of regression analysis that among the 35
explanatory variables in the five regression equa-
tions, only 14 coefficients displayed statistical signi-
ficance. Factor 1 and Factor 2 appear three times
each, and Factor 3 appears once. The components
included in these three factors were not formed by
simple financial or intellectual dimensions. These
research findings confirmed the viewpoint proposed
by this study: that financial and intellectual capital
are not individually related to business value crea-
tion, but instead have cooperative contribution, ad-
vancement, and growth. The greater the synergy
produced by their interaction, the greater the contri-
bution they make to the value of the company.

Examined from another perspective, no matter
which valuation method is used as the dependent
variable in the five regression equations, there is
always an integration factor in the formula. With the
MV/BV method, the regression analysis showed that
the explanatory factors were Factor 2 (F + S + H) and
Factor 5 (S). With the Approximate Tobin g me-
thod, they were Factor 2 (F + S + H), Factor 4 (F),

and Factor 5 (S). With the CIV method, it was Fac-
tor 1 (S + H + R). With VAIC™, they were Factor 1
(S+H+R), Factor 2 (F + S + H), Factor 3 (F + S + H),
Factor 4 (F), Factor 6 (H), and Factor 7 (R). For the
EVA method, they were Factor 1 (S+H+R) and Factor
5 (R). This indicated that the interaction between the
dimensions was related to the intangible asset value.

In addition, when the company asset value was cal-
culated using the market capitalization methods
(MV/BYV and Approximate Tobin g), “Factor 2” was
shown as the most important factor influencing
capital market valuation, emphasizing the interac-
tion of financial capital with structural capital.
When using asset value (CIV, VAIC™, and EVA)
to measure intangible asset value, it was indicated
that “Factor 1” was the main factor influencing intang-
ible asset valuation, emphasizing the interaction of
human resources, structure, and customers, without a
clear interactive relationship with financial capital.

Finally, by looking at the explanatory power (Adjusted
R?) of the overall regression model, the explanatory
power for the driving factors of intangible asset value
listed in this study was the highest for the EVA valua-
tion method, at 75.2%. This was followed by VAIC™
at 56%; CIV had the lowest explanatory power of
only 3%. Perhaps the factors extracted in this study
were not the primary factors influencing CIV, which
would reduce its explanatory power.

Table 9. Results of regression

MV/BV Tobin's q civ VAICT™ EVA

ntercent 1423+ 0.697** -2016200 8.532" 18244273
P (0.081) (0.056) (1665204) (0.561) (5899404)

Factor 1 -0.093 0.048 3632097 1,689 -82065745"*
(S+H+R) (0.071) (0.048) (1436602) (0.563) (5089524)
Factor 2 0.444*+ 0.442 -2738130 4,845 -6706859
(F+S+H) (0.1) (0.068) (2016344) (0.563) (7143406)
Factor 3 0.015 -0.004998 32545 41 3691475
(F+S+H) (0.072) (1463906) (1463906) (0.563) (5186255)
Factor 4 F) -0.075 -0.092"* -46720 2.198"* 2456496
(0.075) (0.052) (1537315) (0.563) (5446326)

Factor 5 (S) 0.34% 0.229" -1681986 0.369 22096061***
(0.085) (0.058) (1719473) (0.563) (6091668)
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Table 9 (cont.). Results of regression

MV/BV Tobin's q v VAIC™ EVA

Factor6 (H) -0.06 0,023 1933910 377 1170570
(0.074) (0.051) (1584903) (0.563) (5614919)

Factor7 ) 0.056 0,065 22164730 1.621* 2650098
(0.092) (0.063) (1863307) (0.563) (6601236)

R 0.267 0.402 0.104 0.586 0.771

Adjusted R? 0.208 0.353 0.03 0.56 0.752

F 4,544 8.358"* 1418 1418 40.908"*

Note: ** p-value < 0.01, * p-value <0.05.
Discussion

Numerous scholars have previously presented a
variety of different methods for evaluating intangi-
ble assets, but each method has its own limitations
in actual implementation; and, especially in the
areas of indicator selection and valuation models
with quantitative values, there are still many diver-
gent views and much room for discussion. Most
empirical findings determined intangible asset valu-
ation through singular methods, and there was a lack
of empirical comparison of the various types of
methods (Chu et al., 2008). This study can make up
for some of these research shortcomings.

First, the empirical findings show that there is a high
correlation among the market capitalization type val-
uation methods, indicating that there is a consistent
standard for calculating intangible asset value from a
market value perspective; thus, there is high homo-
geneity between these valuation methods. Meanwhile,
there was a low correlation between the return on as-
sets type valuation methods. The concepts of these
methods originate from the calculation of a company’s
excess return on assets while giving weight to the con-
cept of the average cost of capital discount, so there is
greater variation among values, resulting in a lower
correlation between the different valuation methods.
Therefore, when performing a valuation of intangible
assets, there must be a very clear purpose, and the
valuation method must be selected carefully. An ap-
propriate method must be chosen from the perspective
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