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ABSTRACT. This article does not intend to actually
valuate intangible assets but focuses to investigate the
relative value distribution of corporate intangible assets,
and this links closely to the concept and application of
value drivers. This is because we believe that drivers or
attributes of the value significantly determine how the
virtual value of these intangibles can be created for
companies. We apply the analytic hierarchy process
(AHP) to the appraising process of intangible assets. The
AHP method can mainly sort the non-financial value
drivers in order according to their weighted contribu-
tions. Therefore, the key purpose of this article is to
develop a tentative model for the evaluation of intangible
assets, which helps business to correctly appraise corporate
value ratios and avoid bias due to mainly relying on
financial statements when measuring an entity’s value. In
addition, in view of the significant proportion of intan-
gible assets over total assets in high-technology industries,
this research, then, uses six industries in Hsinchu Science
Park, Taiwan, as its research objects in order to test the
applicability of its model, as well as exploring the value
weights of intangible assets and its evaluation among
different technology industries. Besides, the empirical
result of this article is mainly to support business appraisal
and thus improves the effectiveness of value-based man-
agement.

KEY WORDS: intangible assets, value drivers, AHP
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Introduction

Intellectual capital or intangible assets are recognized
as the most important assets of many of the world’s
largest and most powerful companies; it is the
foundation for the market dominance and contin-
uing profitability of leading corporations. In addi-
tion, it is often the key objective in mergers and

acquisitions, and knowledgeable companies are
increasingly using licensing routes in order to
transfer these assets to low tax jurisdictions. Never-
theless, the role of intangible assets in business is
insufficiently understood. Accounting standards are
generally not helpful in representing the worth of
intangible assets in company accounts, and they are
often under-valued, under-managed, or under-
exploited. Namely, despite the importance and
complexity of intangible assets, there is generally
little coordination between the different profes-
sionals dealing with these relating issues. Recently
issued accounting standards have created the need
for valuation of intangible assets for financial state-
ment purposes. Arriving at these valuations can be a
complicated process. This raises the question of
which values remain hidden within internally
developed intangibles. Therefore, the balance sheet
undoubtedly has significant limitations in terms of
reporting an entity’s true value. Internally developed
intangible assets, even those for which a fair value
may be determinable, are not recognized in the
financial statements. Investors and creditors recog-
nize these limitations and presumably perform
independent research and analysis in their invest-
ment and credit decisions.

Meanwhile, one of the most vexing problems in
business valuation is the issue of valuing intangible
assets. They come in many forms, including patents
and trademarks, copyrights, mailing lists, exclusive
contracts, royalty agreements, work-in-progress,
proprietary designs, and many others. These assets
and intellectual properties have a real value that can
be estimated through investigation and objective
calculation. Sveiby (2002) reviewed 28 intangible
asset valuation methods, based on the frameworks of
Luthy (1998) and William (2001), and classified
them into four categories. However, there is still no
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universal valuation method. Studies regarding
intangible assets evaluation involve the valuation
determinants (Chiu and Chen, 2004), the evaluation
methods (Dubin, 2007; Johnson, 1999; Kaplan and
Norton, 2004), and the relationship between
intangible assets and share price (Chan et al., 2001;
Johnson et al., 2002).

This article, however, does not intend to actually
valuate intangible assets but focuses to investigate the
relative value distribution of corporate intangible
assets, and this closely links to the concept and
application of value drivers. This is because we
believe that drivers or attributes of the value signif-
icantly determine how virtual value of these intan-
gibles can be created for companies. We apply the
analytic hierarchy process (AHP) to the appraising
process of intangible assets. The AHP method can
mainly sort the non-financial value drivers according
to their weighted contributions. Therefore, one of
the key purposes of this article is to develop a ten-
tative model for the evaluation of intangible assets,
which helps businesses to correctly appraise corpo-
rate value ratios and avoid bias due to mainly relying
on financial statements when measuring an entity’s
value. In addition, in view of the significant pro-
portion of intangible assets over total assets in high-
technology industries, this research, then, uses six
industries in Hsinchu Science Park, Taiwan, and one
virtual case as its research objects to test the appli-
cability of its model, as well as exploring the value
weights of intangible assets and its evaluation among
different high-technology industries.

Intangible asset
Value creation

Corporations sometimes choose not to focus on
value creation and, instead, unintentionally make
decisions that systematically decrease the long-term
value of their businesses. This is perhaps because
managers tend to define their organizations’ interests
narrowly. This constricted view 1s powerfully rein-
forced by financial accounting systems that are well
adapted to the industrial economy but are inade-
quate in the information economy. The accounting
and finance conventions of the industrial age are
effective at valuing tangible assets, but they largely

ignore the value of harder-to-quantify assets, such as
employee satisfaction, learning, R&D effectiveness,
and customer loyalty (Mathis and Jackson, 2003). In
the information age, intangible assets are far more
important than the tangible assets that traditional
accounting systems were designed to measure. If
management defines the organization’s self interest
(and consequently its goals) too narrowly — for
example, to maximize this year’s or this quarter’s
reported earnings, it will view this interest as being at
odds with the needs of customers and employees.
Given that perspective, in the short term, every
dollar spent on employee training, for instance, is a
dollar of lost profit. Every additional dollar earned
from a customer, even if it comes at the cost of poor
service or price gouging, improves this quarter’s
results (Kotler, 2003). Alternatively, if managers
define their company’s interests broadly enough to
include the interests of customers and employees, an
equally powerful spiral of value creation can occur.
Highly motivated, well-trained, properly rewarded
employees deliver outstanding service, while effec-
tive R&D investments lead to products that enjoy a
significant value-adding advantage and generate
higher margins. Satisfied, loyal customers (and new
customers responding to word-of-mouth referrals)
drive revenue growth and profitability for investors
(Kotler, 2003).

One way to build an understanding of these
dynamics is to identify the key capabilities, resources,
and relationships that are the basic ingredients of
value creation for a particular firm and to think of
these ingredients as assets that either grow or
diminish over time, depending on the way in which
they are managed. This is, then, useful to map a
company’s key assets by building a “‘value-creation
net” focused on employees, processes, customers,
and investors (see Figure 1). A firm’s capabilities and
skills determine the degree to which the company
can meet these requirements and provide a greater
value than its competitors (Hamel, 1991). In build-
ing the value-creation net, managers should decide
which assets are the most important drivers of the
company’s value-creation system. For example,
employee learning and job satisfaction are two assets
that could be tracked on the part of employees in the
value-creation net. As managers identify the strategic
assets that belong in each value-creation net, they
also must articulate the relationships among these
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Figure 1. Value-creation net. Source: Lin and Lin (2006,
p. 97).

assets. By tracing the dynamics through which cus-
tomer, employee, and process assets accumulate,
interact, and ultimately drive profitable growth, a
company will be well on its way to managing the
fundamentals of value creation and avoiding the
pitfalls of management by following a set of narrow
financial measures.

Value driver

Theoretically, an asset, whether tangible or intangi-
ble, is assessed through its expected future discounted
cash flow. This is the basic principle of the discounted
cash flow. From such premise, strategies drawn by a
company may positively or negatively affect a given
company’s value. Consistent with this principle, Lev
(2001) defines intangible assets as a right for future
benefits that do not have a physical or financial body

(stocks or debt securities). In order to allow a better
understanding of the intangible asset concept, it is
necessary to present its classification. The first clas-
sifying proposals of intangible assets appeared several
decades ago. More recent classifying proposals of
intangible assets may be attributed to authors, such as
Sveiby (1997), Stewart (1999), Lev (2001), Reilly
and Schweihs (1999), among others. Table I depicts a
classification proposed by Kayo (2002).

Table I presents a taxonomy for the intangibles
assets. Some authors consider such assets to be non-
financial value-drivers. However, it is necessary to
differentiate intangible assets from drivers that lead to
the formation of their values. This means intangible
assets must not be considered as drivers themselves.
Drivers must be attributes that would be responsible
by the definition of the intangible assets’ values. An
example of a possible list of non-financial drivers of
value is presented by Kalafut and Low (2001). These
authors suggest a list containing nine drivers, which
are the most critical ones in their researches. These
drivers are innovation, quality, customer relation,
management capabilities, technology,
brand value, employee relations, and environmental
and community issues.

Such drivers are part of what Kalafut and Low call
the value-creation index. Non-financial drivers, as
suggested by Kalafut and Low, are attributes that
may be associated with different types of intangible
assets. The higher or lower intensity in the relative
importance of each driver may influence the for-
mation of value for intangible assets. Non-financial
drivers are of major importance in allowing the
understanding of the nature of intangible assets.
According to Feltham and Ohlson (1995), the value

alliances,

TABLE 1

A proposal for classifying intangible assets

Type of intangible

Main intangible assets

Human assets

Knowledge, talent, capabilities, skills, employee’s experience, superior management,

key employees, training and development, among others

Innovation assets

Structural assets
among others

Relationship assets
among others

Research and development, patents, secret formulas, technological know-how, among others
Procedures, software, databases, information systems, market intelligence, market channels,

Brand, trademarks, copyrights, contracts with clients, suppliers, contract of licensing, franchise,

Source: Kayo (2002, p. 19).
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of intangibles can cause abnormal profits. Evidently,
in order to allow such profit to occur, sales and
services revenue must be maximized and several
types of expenditures (costs and expenses) must be
minimized in order for the sales to be maximized. It
is necessary to understand why consumers buy a
given product from a company and do not buy it
from its competitor. What leads, for instance, a
consumer to buy a luxury automobile, such as the
Mercedes, and not to buy a popular car, such as a
VW? It can be supposed that the consumer is
interested in attributes, such as status, tradition, high-
technology, stability, and comfort. These attributes
form the so-called purchasing drivers. The two-first
drivers (status and tradition) have an essentially
intangible nature. High technologies may have a
tangible influence, such as the use of on-board
computers. At last, stability and comfort are essen-
tially tangible because they depend on physical
attributes. Each type of asset, whether tangible or
intangible, exerts differentiated influences on each
driver. For instance, the brand may exert a major
influence on the status and tradition drivers. As status
and tradition are intangible drivers by their nature, it
can be deducted that the brand is an intangible asset.

However, again, it is important to remember that
the analysis of drivers is only part of the evaluation
process of intangible assets. Once the process is
complete, these drivers must be associated to eco-
nomical—financial forecast results. For example, it
can be used as a variation of the discounted cash-
flow method combined with the economic value
added (EVA) concept.

Methodology

This research primarily uses the AHP in order to
explore the issues in question. For managerial pur-
poses, it is important that the management succeeds
not only in estimating the value of the intangibles,
but also in identifying the relative contributions of
the different drivers to the total of the company’s
intangibles. This way, the managerial strategies may
be better planned in order to allow investments and
efforts to be allocated as to contemplate the impor-
tance of the value drivers. In such context, the AHP
proposed by Saaty (1996) appears to be an extremely
useful mechanism that allows the change of the

qualitative and subjective comparisons between
drivers in quantitative and cardinal features.

The AHP method is a multi-criteria method that
is analysis based on an additive weighting process, in
which several relevant attributes are represented
through their relative importance. AHP has been
extensively applied by academics and professionals,
mainly in engineering applications involving finan-
cial decisions associated with non-financial attributes
(Saaty, 1996). In the specific case of the intangible
asset’s analysis, the AHP allows the “hierarchization”
of subjective opinions in categories of drivers of
value, making possible a quantitative treatment that
leads to a numerical estimate of the relative impor-
tance of each driver.

Through AHP, the importance of several attri-
butes is obtained from a process of paired compari-
son, in which the relevance of the attributes or
categories of drivers of intangible assets is matched
two-on-two in a hierarchic structure. Initially, the
management must compare the several drivers
following the verbaljudgment scale presented in
Table II. Intermediate values are possible, and they
correspond to the intermediate importance rela-
tionships among attributes.

For instance, in comparing the relative impor-
tance between drivers A; related to A, if the judg-
ment is 9.00, the management considers that the
attribute A; is extremely more important than attri-
bute A; in generating intangible assets. With this
procedure, the verbal judgment mechanism com-
posed by the management’s perceptions is trans-
equivalents. Thus, the
managers must perform the qualitative comparison
of every driver among themselves, according to the
previous table and, thus, obtaining Table III.

formed in numerical

TABLE II

Verbal scale for pairs of compared attributes

Verbal judgment Numerical rating

Extremely preferred
Very strongly preferred
Strongly preferred
Moderately preferred

—_ W U1 J O

Equally preferred

Source: Saaty (1980).
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TABLE III
Matrix of paired comparison among n-evaluation
criteria
Attribute Ay As s A,
Ay X =1 Xi2 Xin
A Xo1 =1/ X Xo Xo
An, an = l/Xlu X12 = 1/X2n er =1

Source: Saaty (1980).

In the AHP model, if the relative importance of
A; related to A; is Xj;, the opposite comparison of
attribute A; related to attribute A; is equal to 1/Xj;.
Obviously, the diagonal of the matrix of the com-
parison is equal to 1.00, since each driver is com-
pared to itself. Considering the paired comparison’s
matrix and based on mathematical concepts of
eigenvalues and eigenvectors, Saaty (1996) sets that
the relative weights of each attribute may be calcu-

lated through the following equation:

n (])

w;

DX -
w = with wy = (1)

1 n

; X "

The relative weights may be submitted to a cardinal
comparison. This way, the evaluation based on
multiple criteria is performed weighting the indica-
tors of attributes of each alternative by the relative
weights. AHP allows the identification of a parameter
on the consistence level of the relative importance of
the attributes, since subjective judgment may present
decision biases. Such index reflects the coherence
level of comparisons among attributes, and this is
calculated through the following equation:

n n
o Z xl] * Wi
1 J=1

A—n = =
, comA = , O = ——,

(” - 1)ﬂ n w;
(2)

where [ | = 0,0; 0,0; 0,58; 0,90; 1,12; 1,24; 1,32;
1,41; 1,45; 1,49 for n =1, 2,..., 10 represents a
consistent index (CI) of a random paired comparison
matrix. Thus, AHP incorporates several attributes
when evaluating alternatives and allows the moni-
toring of the managers’ coherence related to the

Cl =

judgment of the relative importance of the attri-
butes. The values of w; correspond to the relative
weights of each attribute A;, and the index CI repre-
sents a coherence measurement of the comparative
evaluation performed by the managers. The lower
the CI value the more consistent the judgments.
Generally, it is considered that the results of the
paired comparisons are coherent whenever the con-
sistency indexes are lower than 0.10.

Constructing the research model

Taking into consideration categories defined by
Kalafut and Low (2001) and other authors as noted
before, the evaluation model of this research can be
divided into five appraising dimensions and 22
appraising criteria for probing into the issue
regarding the value weights of intangible assets in
technology business. We also invite experts and
other scholars in the relating fields to confirm the fit
and the reasonableness of the model construct. The
purpose of the questionnaire is to help allocating the
relative importance of each appraising dimension
and criterion while comparing pair by pair. First, we
issued the questionnaires with five dimensions,

including “Innovation and Technology,” “Man-
agement Capability,” “Employee Capability,”
“Customer Relationship and Alliance,” and

“Goodwill,” to respondents in order to explore the
perceived relative importance (weights). Second,
again, we examined the appraising criteria underly-
ing the five dimensions mentioned above in order to
gain the respondents’ perceived relative importance
(weight). By doing so, the respondents’ views of
each relative importance of appraising criterion
could be reflected and analyzed further. The evalu-
ation model of intangible assets constructed by this
research is depicted in Figure 2.

Empirical analysis
Issuing and recollecting of the questionnaires
The targets of this research questionnaire are the six

industries in Hsinchu Science Park, Taiwan, includ-
ing integrated circuits industry, communication
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The 1* Level
Appraising Dimensions

The 2™ Level
Appraising Criteria

—— Key Technology

Innovation and
Technology

—— R&D Capability

—— Manufacturing Process

—— Service Process
—— Patenting

—— Asset Management Capability

Management
Capability

Internal Control Capability

—— Operation Quality Capability

—— Technology Update Capability

The Evaluation of

Intangible Assets —_| Employee Capability I—

Employee’s R&D

—— Employee’s Innovation

—— Employee’s Knowledge

—— Employee’s Training

—— Contract with Customers

Customer Relationship
and Alliance

Contract with Suppliers

—— Distribution Right

—— Cooperation Contract

—— Agreement with Shareholders

r—— Company’s Reputation

—| Goodwill

l—— Customer’s Loyalty

—— Business Culture

—— Trademark

Figure 2. The evaluation of intangible assets in Taiwan’s high-technology industries.

industry, computer and peripheral equipment indus-
try, optoelectronic industry, precision machinery
industry, and biotechnology industry. The experts
interviewed are professional executives from each
department of these industries, including operation,
marketing, human resources, research and develop-
ment, and finance, with work experience of more
than 15 years. This article is aimed to understand
experts’ perceptions regarding the weights of value
drivers in different industries. Therefore, the AHP
method is used during the survey, attempting to
quantitatively rank these non-financial contributions.
The implicit assumption underlying here is that
genuine intangible asset values may vary between
firms, but professional executives within the same
industry should have a converged idea regarding
the ways in which the intangible assets should be
arrayed when they consider comparing the relative
importance of the value drivers. Therefore, di-

rectly after obtaining the ideal measure of intan-
gible assets surveyed by AHP, other methods can
be used by the management in order to assess the
way in which the arrangement of the individ-
ual company’s intangibles is diverged from the
so-called ideal structure; this is particularly useful
while encountering business mergers and acquisi-
tions since it serves as a helpful reference for
business valuation. A total of 328 copies of the
questionnaire were issued, 142 copies recollected,
and 118 copies with CI/CR ratio less than 0.1
were selected to be effective analyzing samples.
See Table IV for statistics of recollecting status.
Note that the ratio of effective questionnaires in
integrated circuit industry is not the highest, even
though more copies were issued in this industry
due to its lager number of clients, capital, as well
as operation sales than other industries, which
could reach more respondents.
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TABLE IV

Statistics of questionnaires recollected in each industry

Industry Copies of Copies of Copies of Percentages

questionnaire questionnaire effective of effective

issued recollected questionnaire copies (%)
Integrated circuit 220 90 83 37.73
Communication 23 10 7 30.43
Computer and peripherals 36 14 10 27.78
Optoelectronic 19 10 8 42.11
Precision machinery 14 9 5 35.71
Biotechnology 16 9 5 31.25
Total 328 142 118 35.98

Error rate for all analyzed computation is set to less than 0.01.

AHP weights

According to the investigation of weights (relative
importance) of intangible asset appraising dimensions
in this research, “technology innovation” has been
considered the most important dimension of the five
by professional executives in integrated circuit,
communication, computer and peripherals, and
optoelectronic industries. The weights are 0.422 for
optoelectronic industry, 0.385 for computer and
peripherals industry, 0.337 for communication
industry, and 0.277 for integrated circuits industry.
Because R&D and technology innovation are the
major sources of competence in the above industries,
the innovation and technology dimension is
emphasized in order to correspond with the fast-
changing market technological demand effectively.
On the other hand, the precision machinery industry
views the ‘“goodwill” dimension to be most
important and the weight of the dimension is 0.281.
We believe that this is because the precision
machinery industry trades mainly through the tra-
ditional business channel (B2B) that frequent trading
and cooperation between enterprises and raises the
importance of company goodwill in this industry.
Then, “management capability” is thought to be the
most crucial dimension in biotechnology industry
with the weights at 0.346 due to its industry char-
acteristics of high R&D investment risks. In other
words, there are many other potential factors that
may reduce the technology efforts, and thus,
dimensions, such as asset management, laws and
regulations, internal control, commercialization

process, integration capability, and management
capability, are much greater concerns in this industry
than the technical concern.

The result of our research also reflects the fact that
the relative importance of intangible asset attributes
varies among technology industries, for example,
integrated circuit, communication and optoelectronic
industries. “Key technology’ and “R&D capability”
are emphasized when they evaluate their intangible
assets, and among which, the optoelectronic industry
also pays much attention to the “internal control”
criterion in order to accord with the characteristics of
quality, innovation, and fast development that high-
technology industries pursue. In addition, integrated
circuit, computer and peripherals, and precision
machinery industries think highly of “goodwill” as
well, and specifically, the precision machinery
industry even places more emphasis on the “customer
loyalty” criterion. Furthermore, ‘“‘asset management
capability,” “operation quality capability,” “‘tech-
nology update capability,” “patent,”” and “‘employee
R&D” criterion are highly valued in biotechnology
industry to cohere with the industry’s emphasis on
criteria, such as management capability and develop-
ment of patens. Finally, the top- or second-
ranked intangible asset concern is indicated as “key
technology’ among five technology industries in our
investigation, including integrated circuit, commu-
nication, computer and peripherals, optoelectronic,
and precision machinery industries. See Tables V and
VI for ideal value weights in the light of intangible
assets appraising dimensions and criteria in each
technology industry from our survey.
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TABLE V

The weights of appraising dimensions of intangible assets in different technology industries

Industry category/dimension Technology Management Employee Customer Goodwill
innovation capability capability relationship
Integrated circuit 0.277 (1) 0.205 (2) 0.185 (3) 0.169 (4) 0.164 (5)
Communication 0.337 (1) 0.277 (2) 0.126 (5) 0.130 (3) 0.129 (4)
Computer and peripherals 0.385 (1) 0.171 (2) 0.168 (3) 0.119 (5) 0.158 (4)
Optoelectronic 0.422 (1) 0.178 (3) 0.182 (2) 0.142 (4) 0.076 (5)
Precision machinery 0.232 (2) 0.185 (3) 0.182 (4) 0.119 (5) 0.281 (1)
Biotechnology 0.191 (2) 0.346 (1) 0.150 (4) 0.186 (3) 0.126 (5)

Error rate for all analyzed computation is set to less than 0.01.

TABLE VI

The weights of appraising criteria of intangible assets in different technology industries

Appraising (dimension)/

Integrated Communication Computer and Optoelectronic Precision Biotechnology

criterion/industry circuit peripheral machinery
Innovation and technology
Key technology 0.095 (1) 0.111 (2) 0.151 (1) 0.131 (2) 0.110 (1) 0.041 (10)
R&D capability 0.063 3)  0.116 (1) 0.062 (4) 0.134 (1) 0.053 (8)  0.033 (13)
Manufacturing process 0.041 (11)  0.060 (6) 0.052 (7) 0.067 (3) 0.023 (15)  0.032 (14)
Service process 0.035 (13)  0.022 (15) 0.049 (9) 0.042 (10)  0.018 (20)  0.028 (17)
Patenting 0.040 (9) 0.028 (14) 0.072 (3) 0.047 (8) 0.028 (13)  0.057 (4)
Management capability
Asset management capability 0.043 (10)  0.072 (4) 0.059 (5) 0.036 (13)  0.033 (11) 0.166 (1)
Internal control capability 0.048 (7) 0.097 (3) 0.035 (12) 0.041 (11)  0.053 (8) 0.048 (6)
Operation quality capability  0.059 (4) 0.045 (7) 0.027 (14) 0.045 (9) 0.058 (7) 0.070 (2)
Technology update capability 0.055 (5) 0.063 (5) 0.049 (9) 0.056 (6) 0.040 (10)  0.063 (3)
Employee capability
Employee R&D 0.066 (2) 0.037 (9) 0.056 (6) 0.061 (4) 0.069 (5) 0.056 (5)
Employee innovation 0.046 (8) 0.036 (10) 0.041 (11) 0.049 (7) 0.077 (4) 0.043 (8)
Employee knowledge 0.040 (11)  0.032 (11) 0.048 (10) 0.040 (12)  0.021 (18)  0.029 (16)
Employee training 0.033 (15)  0.020 (16) 0.023 (16) 0.032 (14)  0.015 (21)  0.022 (18)
Customer relationship
Contract with customers 0.051 (6) 0.036 (10) 0.050 (8) 0.057 (5) 0.024 (14)  0.048 (6)
Contract with suppliers 0.028 (19)  0.030 (13) 0.016 20)  0.030 (15)  0.019 (19)  0.022(18)
Distribution right 0.028 (19)  0.015 (18) 0.019 (18) 0.018 (17)  0.031 (12) 0.045 (7)
Cooperation contract 0.032 (16)  0.031 (12) 0.018 (19) 0.017 (18)  0.022 (17)  0.030 (15)
Agreement with shareholders 0.030 (17)  0.018 (17) 0.015 (21) 0.022 (16)  0.023 (16) 0.042 (9)
Goodwill
Company’s reputation 0.063 3)  0.039 (8) 0.082 (2) 0.036 (13)  0.084 (3)  0.032 (14)
Customer’s loyalty 0.039 (12)  0.018 (17) 0.029 (13) 0.018 (17)  0.090 (2) 0.041 (11)
Business culture 0.034 (14)  0.060 (6) 0.025 (15) 0.014 (19)  0.064 (6) 0.035 (12)
Trademark 0.029 (18)  0.012 (19) 0.022 (17) 0.008 (20)  0.044 (9) 0.019 (19)

Error rate for all analyzed computation is set to less than 0.01.
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Reliability and validity

Our results in this section can be deemed trust-
worthy. Regarding the reliability, this research uses
internal consistency reliability as the testing method.
The CI and the CR of AHP are also applied to
estimate the internal consistency reliability. The
inequations, CI < 0.1 and CR = 0.1, are used to
test the reliability of the questionnaire. In addition,
the questionnaire meets the theoretical requirements
with acceptable internal consistency reliability.

The validity is concerned with both nomological
validity and content validity. Since this research
integrates theories from other researchers (mainly
Kalafut and Low, 2001), while developing the
questionnaire on different levels, the contents of
the questionnaire should be reasonable in terms of
the nomological validity. Furthermore, under the
review of several experts and scholars, the constructs
and criterion are affirmed to have a clear expression
and to effectively measure the objectives. Thus, the
questionnaire should have a certain degree of con-
tent validity.

Conclusion and suggestions

This article has constructed a tentative model for the
evaluation of intangible assets, which helps busi-
nesses avoid bias due to mainly relying on financial
statements when measuring an entity’s value. In
view of the significant proportion of intangible assets
over total assets in high-technology industries, this
research then uses six industries in Hsinchu Science
Park, Taiwan, as its research objects in order to test
the applicability of its model, as well as exploring
the value weights of intangible assets and its evalu-
ation among different high-technology industries.
According to the execution of the above research,
we, thus, summarize the following research con-
clusion and managerial implications.

The hierarchization of value drivers

The financial literature presents several alternatives
for the intangible assets valuation. One such alter-
native is based on the discounted cash flow method.
Through such criterion, the intangibles valuation

may be described by at least four steps, which are as
follows: (1) the total cash flow forecast (financial and
economical results), (2) the identification and sepa-
ration of tangible assets, (3) the intangible assets
“hierarchization,” and (4) the discount value of the
intangible assets cash flow, with the appropriate cost
of capital rate that reflects its risk level. The third
step, intangible assets ordering, is complex and
subjective. This procedure involves subjective anal-
ysis that may considerably influence the results of the
valuation process. The concern of the subjectivism
may be softened by applying the AHP method when
determining the hierarchy of the value drivers. The
purpose of this study is to show the application of
the AHP method as a supporting instrument for the
intangible assets valuation process. AHP allows
quantitatively “‘hierarchizing” non-financial value
drivers.

The ideal distribution structure of intangible assets

Evaluating and managing intangible assets involve
the controlling and the planning of several com-
ponents of difficulty, measurement, and large sub-
jectivity. In order to help this process, one can
apply multi-criteria decision models, such as AHP,
considerably improving the magnitude of the
analysis, mainly when the subjectivism may influ-
ence the evaluations. As to the evaluation of
intangible assets, AHP allows that different types of
assets, as well as their several components, can be
ordered as to their relative importance. By adopting
a simple quantitative procedure, the AHP tech-
nique allows a weighting procedure that represents
the participation of a value driver on the total value
generated by the intangibles. One can identify and
quantitatively compare which are the main drivers
of value of intangible assets. Therefore, the resulted
weights in the structure of intangible asset evalua-
tion constructed by this research represent the
expected intangible asset distribution structure in
each industry. Based on our resulted intangibles
structure, we hope that in the end the same
industry management may accomplish research
among the decision makers as to qualitatively
evaluate several value drivers inside a company’s
context in order to establish a reference for
resource distribution regarding business managerial
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decision making and, furthermore, to properly
manage and accumulate its intangible assets.

The improvement of value-based management

Value-based management (VBM) is the management
approach that ensures corporations are managed
consistently on value. VBM is dependent on the
corporate purpose and the corporate values. As
noted, the corporate purpose can either be eco-
nomic (shareholder value) or can also aim at other
constituents directly (stakeholder value). Evidence
reveals that, under the culture of VBM, employees
can make better decisions with authorization and
work more efficiently in their team due to the
complete devotion, risk taking, and sharing of
ownership of work by each employee. The VBM
can, therefore, combine employees’ interests with
value and profit/loss in business. Furthermore, the
improper value management cannot provide the
entity with clear objective direction. Thereafter, in
order to maintain long-term business value, decision
makers should realize the correct direction and
coming challenges for the enterprise (Kelso and
Adler, 1958). According to the analysis and mock
demonstration in this article, industries or even firms
can more closely understand their strengths and
weakness in the practice of VBM and, thus, frame
ways for future improvement in order to assure
sustainable business value.

Attributes of intangible assets

Our empirical research reflects that intangible asset
attributes that technology industries emphasize are
different. For example, integrated circuit, commu-
nication, computer and peripherals, optoelectronic,
and precision machinery industries think highly
of “key technology,” “R&D capability,” and
“employee R&D”’ criterion so as to accord with the
characteristics of pursuing innovation and fast
development in high-technology industries. Bio-
technology industry, on the other hand, considers
the criterion of “asset management capability,”
“operation quality capability,” “technology update
capability,” “‘patents,” and “‘employee R&D” crit-
ical because the industry faces higher R&D risks and

LRI Y3

uncertainty. However, most of the technology
industries through our survey reveal that their “key
technology” is the intangible asset criterion of the
first or second rank. As a result, the dimensions and
criterion of this research model can be viewed as a
character reference of evaluating the high-technol-
ogy intangible assets. More importantly, the value
weights are coordinated with the attributes and
needs of each industry in order to achieve diversity
and solidity in appraising the intangible assets.
Besides, the referred weights can help an entity
formulate decisions for the purposes of mergers and
acquisitions, and as noted, with the addition of the
calculation of economic value-added (EVA) of
business, the genuine intangible asset values can be
more completely valuated.

Support of business evaluation

Suppose that a given company has an intangible
value estimated through the market and the book
value of its assets. For investment purposes, the
estimate of the intangible is important to the nego-
tiating processes, such as in mergers and acquisitions,
and to the decision of the stock market investments.
This is due to the fact that, usually, the inability of
the merging price to reflect the genuine value of the
merged firm comes from the simple concern of the
company book value instead of covering the intan-
gibles. However, to the company’s managerial pur-
poses, it is significant to perform not only the
analysis of the intangible value, but also to identify
the wvalue drivers. Therefore, the management
may be able to set the company’s strategies and to
improve and explore its competitive advantages.
With the use of weight structure delivered by the
AHP method applied in this article, the merged firm
can carry out the self-evaluation, which can assist in
traditional financial valuation, in order to proceed
with a win—win situation for both sides of the
merger case by reaching a more reasonable merging
price.

Future research directions

In spite of the fact that our research model cannot
thoroughly resolve all problems of intangible asset
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evaluation, none of the related literatures reach the
consensus of the evaluation method. Nevertheless,
the appraising model of intangible assets constructed
by this research, which is based on multi-level and
multi-criterion methods and with the approval of
118 professional executives, is said to be useful as a
temporary reference for technology industries to
plan and execute their intangible asset evaluation.
On the other hand, it is advisable to expand the
industry domain in future research, such as the
comparison of intangible attributes and formations
between technology industry and conventional
industry; moreover, we can even make transnational
comparisons, for instance, in terms of the same
industry between nations. Do national policies or
competitiveness have impacts on the relative weights
of these intangible value drivers? If the answer is yes,
what are the intents of the influence? These issues
deserve further discussions and exploration in the
future.
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