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Competitive success now is based less on the strategic allocation of physical and financial
resources, and more on the strategic management of intellectual capital. Although intellectual
capital is intangible and cannot be accurately measured, companies must develop methods of
increasing corporate value by proactively focusing on intellectual capital management. This
study examines the relationship between intellectual capital and corporate value in an
emerging economy.

This study employs an intellectual capital perspective, resource-based view and a financial
perspective, and investigates how to apply the concept of intellectual capital to value creation.
After reviewing the relevant literature, this study identifies human capital, organizational
capital, innovation capital and relationship capital as four constructs of intellectual capital.
Corporate value is measured using three selection methods: (1) Market/Book value,
(2) Tobin’Q and (3) Value Added Intellectual Coefficient (VAIC™). Through a questionnaire
survey and secondary data collection, this study applies the Structure Equation Model
to analyze the relationships among four constructs of intellectual capital, as well as the
relationship between intellectual capital and corporate value.

From the empirical findings, for Taiwanese manufacturers, a positive relationship exists
between intellectual capital and corporate value. This study visualizes and mobilizes
intellectual capital to articulate eight value creation paths.

1. Introduction

K nowledge and innovation are the dominat-
ing resources in the contemporary knowl-
edge-based economy, and are far more important
than land, capital or labor. Effective management
of knowledge-based intellect and intangible assets
thus has become a key to corporate success,

especially in the knowledge-based industries
(Quinn et al., 1996). Data from Morgan Stanley’s
World Index revealed that the listed value of these
companies, in the USA, ranges between twice and
nine times their book value (Edvinsson and Mal-
one, 1997). Since much of the value of knowledge-
based companies is intangible, balance sheets
cannot accurately represent the true value of these
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companies. The difference between the market
value and book value of a company is said to
represent its intellectual capital (Edvinsson and
Malone, 1997, Roos and Roos, 1997; Sveiby,
1997; Bukh et al., 2001). Competitive success
depends less on the strategic allocation of physical
and financial resources, and more on strategic
management of intellectual capital. Since intangi-
ble assets often represent more than two-third of
corporate value (Van Buren, 1999), furthermore,
the other study also indicates that 80% of the
value of a company is intangible (Osborne, 1998),
traditional accounting measures are inadequate
for determining real corporate value in the knowl-
edge-based economy. Valuing intellectual capital
is important to enabling companies to realize true
value.

Some pioneering companies have publicly an-
nounced the adoption of a strategic approach to
managing intellectual capital, and mostly have
been successful in this area, for example Dow
Chemicals estimates that it achieves tax savings of
over US$8 million annually by applying intellec-
tual capital management to its patent holdings
(Lynn, 1998). Additionally, measuring intellectual
capital helped Skandia Assurance and Financial
Services to reduce administrative expenses by
75% while increasing productivity by 400%
over 6 years (Morgan, 1998). Moreover, introdu-
cing intellectual capital management at Toshiba is
estimated to have generated a 20% annual in-
crease in factory productivity (Fruin, 1997). Man-
agers of leading-edge organizations have found
intellectual capital to be a multifaceted phenom-
enon (Bontis, 1996). Once completely elusive,
intellectual capital is increasingly well under-
stood, and managers are shifting their strategic
focus from managing tangible, visible, physical
assets to exploiting intangible, often hidden, dy-
namic, intellectual assets.

If intellectual capital is so critical to competi-
tiveness, this study must clarify how organiza-
tions can develop and manage intellectual capital.
Furthermore, an improved understanding is re-
quired of how intellectual capital increased cor-
porate value. However, as noted above, little is
known about what occurs in the ‘black box’
between intellectual capital and corporate value.
That is, the precise manner in which intellectual
capital creates corporate value is unknown. Very
little research has been done on the processes
through which intellectual capital ultimately in-
fluences corporate value.

Additionally, this study reviews relevant litera-
ture and demonstrates that intellectual capital has
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been extensively investigated in industrialized
nations, including the UK (Roos et al., 1998),
Sweden (Edvinsson and Malone, 1997), Australia
(Sveiby, 1997), Canada (Bontis, 1998) and the
USA (Stewart, 1997; Bassi and Van Buren, 1999),
but that very few studies have targeted emerging
economies. This study focuses mainly on investi-
gating how intellectual capital and corporate
value are related in an emerging economy.

2. Intellectual capital in Taiwan

Taiwan is good case study of an emerging knowl-
edge economy for several major reasons. First,
the Taiwanese business environment has under-
gone significant adjustments creating consider-
able uncertainty. Many Taiwanese companies
thus are under growing pressure to develop ap-
propriate practices for meeting the challenges of
this uncertain business environment. Second, the
Taiwanese government highly prioritizes that if
the national infrastructure is to develop beyond
its status as an emerging economy, then develop-
ment must be based on intellectual capital more
than physical assets. Finally, the Mckinsey rank-
ing of the 10 Asian companies creating the most
value for shareholders from 1995 to 2001 (Hos-
chka and Livingston, 2002) included three Tai-
wanese companies (ranked second, sixth and
ninth). These successful companies mostly fo-
cused on intangibles, such as fostering human
capital and network effects, rather than on in-
vestment in physical assets. Given the above, Tai-
wanese business leaders can be expected to be
familiar with the concept of intellectual capital,
and moreover are likely to have taken action to
enhance firm intellectual capital.

According to the ‘Global Competitiveness Re-
port, 2001-2002" of the World Economic Forum,
Taiwan rose from tenth to seventh place in the
world on the Growth Competitiveness Index
(GCI). Moreover, Taiwan ranked fourth in the
world, and first in Asia, in terms of technology.
Taiwan ranked third in the world, in terms of
innovation. The above figures illustrate how years
of promoting science and technological develop-
ment has successfully fostered innovation and
established a knowledge-oriented nation. Simul-
taneously, the industrial structure of Taiwan has
turned towards the high-tech industry. Taiwan’s
information hardware industry ranks fourth glob-
ally in terms of output value. Looking at specific
sectors, the Taiwanese semiconductor industry is
second only to that of the US in terms of design
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output, and third in the world in terms of man-
ufacturing output. Moreover, the Taiwanese I1C
contract manufacturing industry has the highest
output value in the world. The above figures
demonstrate that the technological development
efforts of government and the private sector are
reaping significant rewards. Responding to the
international trend towards knowledge innova-
tion, the Taiwanese government passed the ‘Na-
tional Science and Technology Development
Plan, 2001-2004° in May 2001. Under this plan
Taiwan will continue to develop its high-tech
industries, stimulating overall industrial restruc-
turing and upgrading. Knowledge-intensive in-
dustries thus will account for at least 60% of
GDP within 10 years, by which time Taiwan will
have become an Asia-Pacific high-tech industrial
research and development, manufacturing, and
services center (Taiwan, 2002).

3. Theoretical framework-value creation

This study designs a value creation path to help
fill in the ‘black box’ between intellectual capital
and corporate value (Figure 1). A wide-ranging
literature review reveals three main perspectives
on value creation, as follows: the resource-based
view (RBV), the financial perspective and the
intellectual capital perspective.

3.1. RBV

The RBV notes that firms are not homogeneous,
and have highly distinct individual characteristics
and resources, such as equipment, people and
ideas. The basic premise of RBV is that the
value-creating capability of an organization
comes not from the dynamics of the industry of
that organization, but from organizational pro-
cesses, leading to idiosyncratic endowments of
proprietary resources (Barney, 1991; Collis and
Montgomery, 1995; Peppard and Rylander,
2001a). These resources are typically valuable,

Resource-based view Financial perspective

\/ \ 4
Intangible Vah.le Corporate
Creation
Resources Value

Process

Inte]iectual Capital persp;ective

Figure 1. Theoretical framework — value creation.
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rare, imperfectly imitable and substitutable, and
are the main source of sustainable competitive
advantage. A key question in the RBV is how
organizations develop strategic resources. That is,
RBYV examines the nature and quality of resources
deployed in the value creation process, but does
not provide a framework for understanding the
deployment process and how the resulting value is
created; the relationship between resource (input)
and corporate value (output) is assumed, but not
explained (Peppard and Rylander, 2001a).

3.2. Financial perspective

The financial perspective previously has focused
on the question of company value (Stewart,
1994). That is, the financial perspective concen-
trates on measuring either the value created post
implementation or the potential value creating
ability of decision options. A number of investi-
gations utilize a variety of approach in valuing a
company, all loosely based on Net Present Value
(NPV) calculations of future expected revenues
and cash flow streams, which includes, Tobin’s Q,
Shareholder Value Analysis (SVA), Value-Based
Management (VBM), Economic Valued Added
(EVA). These methods focus mainly on measur-
ing rather than creating corporate value, and they
share a common weakness in failing to clarify
how an organization should mobilize resources to
increase corporate value (Peppard and Rylander,
2001a). Nevertheless, Corporate value can be
measured based on the financial perspective,
especially represents the contribution of intangi-
ble resources to corporate value. For example, the
Value Added Intellectual Coefficient (VAIC)
method is based on the EVA method.

3.3. Intellectual capital perspective

The above two perspectives do not provide man-
agers with a practical framework for understand-
ing how resource inputs are turned into outputs
during the value creation process: that is, under-
standing the dynamics of value creation. The
intellectual capital perspective has since been
adopted by academics as a useful framework for
describing firm resources, and value creation.
Accordingly, a common perspective and termi-
nology now is emerging, based on case material
and practitioner experience (Bontis, 1996, 1998;
Sveiby, 1997; Roos et al., 1998; Bontis et al., 1999;
Pike et al., 2002). Whereas some of the theoretical
underpinnings of the intellectual capital literature
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lie in aspects of RBV from the strategic manage-
ment literature (Barney, 1991; Collis and Mon-
tgomery, 1995; Peppard and Rylander, 2001), the
practical applications and pragmatic approach of
the intellectual capital practitioner provide a
practical managerial tools and methodologies.
Both intellectual capital perspective and RBV
focus on resources and their deployment in a
company. On the other hand, the IC perspective
has emerged as a response to the frustration
associated with applying conventional manage-
ment schemes to leveraging intangible resources.
Since intellectual capital perspective has practical
roots, it places greater emphasis on the applica-
tion of resources than RBV, which focuses on
resource creation and deployment. To summar-
ize, the intellectual capital perspective focuses on
how to extract maximum value from the resources
available and how they are deployed (Chatzkel,
2002), and this perspective thus provides a bridge
between resources and corporate value.

To establish a theoretical framework this study
uses the input-process-output diagram (Peppard
and Rylander, 2001a) to illustrate the link be-
tween intangible resources and corporate value,
that is, this study fills in the ‘black box’ by
visualizing the value creation process. Figure 1
summarizes the central emphasis of these three
different perspectives in value creation. Among
the three perspectives, although the intellectual
capital perspective was identified as most applic-
able perspective for the purposes of this study, the
other two perspectives still are used in a supple-
mentary role. Restated, this study seeks to under-
stand the component of intangible resources based
on RBV, and also attempts to measure corporate
value based on the financial perspective.

4. Intellectual capital

Intellectual capital is a broad-based term consid-
ered synonymous with firm intangible assets.
Consensus is lacking on a clear definition of
intellectual capital. However, one widely recog-
nized definition describes intellectual capital as:
‘material that has been formalized, captured, and
leveraged to produce a higher-valued asset’ (Stew-
art, 1997). This study concluded that intellectual
capital has five characteristics.

e [Intangible: Intellectual capital is invisible and
intangible, and thus traditional measures do
not capture it accurately. Although most in-
tellectual capital is intangible, such capital is,
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more or less directly, controlled by the com-
pany (Bontis et al., 1999).

e FEffect of time delays: The effects of heavy
investments in human and innovation capital
take time to be fully implemented and felt, i.e.
that is a kind of inertia exists that delays total
and immediate deployment of the benefits
derived from such investments (Joia, 2000).
From an empirical study, the average dura-
tion of R&D benefits is approximately 5-9
years (Lev and Sougiannis, 1996).

e Non-zero-sum effect: Unlike traditional assets
represented in accounting and cash flow, in-
tellectual capital flows are not necessarily
added to zero. Intellectual capital manage-
ment is not necessarily a zero-sum game,
for example, large financial investments in
installing new IT systems may be wasted if IT
systems are inappropriate or if company culture
discourages their use (Roos and Roos, 1997).

e Rule of multiplication: Physical asset is mea-
sured using an addition rule in traditional
financial statements, but intellectual capital
measured as a multiplication rule in a knowl-
edge-based economy. For example, O’Donnell
and O’Regan (2000) suggested the following
simple equation.

Intellectual capital = People
x Internal capital
x External capital

e Law of increasing return: While land, capital
and labor all follow the law of decreasing
return, knowledge and information conversely
enjoy increasing return; this phenomenon is
especially evident in the high-tech industries
(Arthur, 1996). Restated, value created in-
creases with the amount of intellectual capital
applied and generated.

The theoretical roots of intellectual capital lie
in two different streams of though, namely the
measurement and strategic streams (Roos et al.,
1998). The measurement streams focused on de-
veloping a new reporting mechanism to enable
non-financial, qualitative, items of intellectual
capital to be measured alongside traditional,
quantifiable, financial data (Johnson, 1999).
Meanwhile, the strategic streams investigated
creating and managing intellectual capital to
enhance firm value (Petty and Guthrie, 2000).
Recently, the focus of developments in intellectual
capital has shifted from measuring intellectual
capital to its management - that is from a stock
concept to a flow concept (Roos et al., 1998).
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Restated, intellectual capital perspective obviously
aims at improving visualization company value-
creation to enable comprehensive management
of intellectual capital. Measurement is intended
to clarify the effectiveness of these activities.

Additionally, this study identifies a tendency to
focus on the components of intellectual capital.
The reason for categorizing intellectual capital is
that it can help companies better understand what
is intellectual capital. This approach also clarifies
the connections and flows among different intel-
lectual capital stocks (Roos et al., 1998). That is,
illustrates the main categories of intellectual ca-
pital as they exist in practice. A broad consensus
is now emerging in which most intellectual capital
models comprise three interrelated categories
(Table 1): human Capital, structural (Internal)
capital and relationship (external) capital (Saint-
Onge, 1996; Stewart, 1997; Sveiby, 1997; Roos et
al.,, 1998; O’Donnell and O’Regan, 2000),
although substantial variation exists regarding
how each category is conceptualized, theorized
or measured, and there is also a dearth of good
empirical studies.

Despite these difficulties, intellectual capital is
viewed as existing in the complex interaction
dynamics within and among these different cate-
gories (O’Donnell and O’Regan, 2000). For ex-
ample, Knight (1999) identifies four factors that
combine to establish the virtuous cycle leading to

Table 1. Classification schemas of intellectual capital

increased market value, namely: human capital,
structural capital, external capital and financial
performance. Expressed simply, investments in
human capital create more competent and cap-
able personnel who then develop better structural
capital, leading to the development of more
productive external capital, and ultimately result-
ing in improved financial performance.

From above-mentioned analysis, this study
concludes that human capital, organizational ca-
pital, innovation capital and relationship capital
are four constructs of intellectual capital. Innova-
tion capital must be separated from structural
capital for two reasons. First, innovation and
structural capital require different managerial
actions, and should be assigned to two different
categories. Second, review of numerous research
papers and practitioner opinions reveals that
innovation capital is considered a key success
factor in Taiwan.

5. Corporate value

In the emergent intellectual capital discourse,
company value (market value) is considered a
combination of tangible value (book value) and
intangible value (intellectual capital). The former
comes from traditional capital — physical capital
and monetary capital, while the latter comes from

Developed by (Time) Framework (Country)

Classification

Edvinsson and Malone (1997)

Bontis (1998) Canada

Stewart (1997) USA
Saint-Onge (1996)

Sveiby (1997)

Van Buren (1999)

Roos et al. (1998) UK

O’Donnell and O’Regan (2000) Ireland

Skandia Value Scheme (Sweden)

Canadian Imperial Bank of Commerce (Canada)

Intangible Assets Monitor (Australia)

American Society for Training and Development (USA)

Human capital
Structural capital
Human capital
Structure capital
Customer capital
Human capital
Structural capital
Customer capital
Human capital
Structural capital
Relationship capital
Employee competence
Internal structure
External structure
Human capital
Innovation capital
Process capital
Customer capital
Human capital
Structural capital
Relationship capital
People

Internal structure
External structure

© Blackwell Publishing Ltd. 2005

R&D Management 35, 2, 2005 191



Chun-Yao Tseng and Yeong-Jia James Goo

intellectual capital — human capital, structural
capital and relationship capital (Roos et al.,
1998; O’Donnell et al., 2000). Regarding the
present research objectives, this study is con-
cerned with how much corporate value is created
by intellectual capital.

Most scholars have proposed directly measur-
ing the stock of intellectual capital (Roos et al.,
1998; Van Buren, 1999), which is a proxy for
corporate value. Five methods exist for facilitat-
ing the valuation of intellectual capital.

e Market-to-book ratio (M/B): The assumption
is that the portion of the market value of a
company in excess of its book value is the
market value of its intellectual capital. That is,
the difference between the book value and
market value of a company is taken as equal-
ing the level of intellectual capital of the
business. The more knowledge-intensive a
company is, the greater its M/B value will be
(Stewart, 1997)

e Tobin’s Q: This ratio is the ratio of market
value to firm asset replacement cost (Tobin
and Brainard, 1968) and can be used for
making comparisons among firms. The repla-
cement cost concept was designed to circum-
vent the differing depreciation policies used by
accountants around the world (Joia, 2000). If
Tobin’s Q exceeds one, the company is likely
to seek to acquire more intellectual capital.

o Calculated Intangible Value (CIV): This value
uses industry norms to establish rates of
return for tangible assets, and calculates the
level of intellectual capital by attributing to it
any return exceeding the industry norm
(IFAC, 1998).

e Return of Management (ROM): This is a
measure of management efficiency in using
total capital, including both physical and in-
tellectual capital (Strassmann, 1999). ROM is
obtained by dividing management value by
the sum of sales and administrative expenses.
The weakness of this measure is that it as-
sumes management to be the only value-add-
ing layer and neglects the contribution of
other employees to corporate success.

e VAIC: This measure is the total sum of the
value creation efficiency of the physical capital
of a company and two components of intel-
lectual capital (namely human capital and
structural capital). This measure is designed
to indicate the intellectual capital efficiency of
a company, and high VAIC value is associated
with good management utilization of the po-
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tential value creation from physical and in-
tellectual capital (Williams, 2001). VAIC is an
output oriented, process method that can be
applied across different business forms and at
various levels of operations (Pulic and Borne-
mann, 1999).

5.1. Research model and research
hypothesis

Having defined the concept of intellectual capital,
this study now needs to distinguish intellectual
capital among the different categories to help
enhance our understanding of intellectual capital,
and also to enable the application of the concept
to the strategic and even operational level (Roos
et al., 1998). Restated, this study divided intellec-
tual capital into four categories: human capital,
innovation capital, organizational capital and
relationship capital. This study develops and
explores a conceptual model of the relationship
between intellectual capital and corporate value
(Figure 2), and corresponding hypotheses, based
on the literature.

Empirical studies find the most common mea-
sures of firm’s innovation capability are R&D
expenditure, patent counts (Bosworth and Ro-
gers, 2001), and statistics on new product
introduction (Schoenecker and Swanson, 2002),
all of which positively influence market value
(H1a). Organizational capital embedded in rou-
tines, procedures, information systems etc. can
help filler information and organizational sense-
making (Galbraith, 1977), prevent organizations
from repeating mistakes (Garvin, 1993) and thus
enhance corporate value (H1b). Company value
can be generated by all good relations with other
participants in the environment external to the
company, such as its customers, suppliers and
other groups. For example, British Petroleum
reported a saving of £50 million, or 30% of the
budget for a particular off-shore project, because
of closer cooperation with suppliers (Roos
et al., 1998), thus this study suggests that relation-
ship capital can enhance corporate value (Hlc).
Accordingly, the following hypotheses are
advanced:

Hla: Innovation capital positive affects corporate
value.

H1b: Organizational capital positively affects cor-
porate value.

Hlc: Relationship capital positively affects corpo-
rate value.
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H2a

Organization
Capital

Figure2. Hypothesized research model.

Early human capital theorists suggested that
increased worker skills and knowledge might
translate into increased organizational perfor-
mance, but whether human capital directly or
indirectly influences organization performance
remains uncertain (Youndt, 1998). Recent scho-
lars advocate that human capital generally is not
controlled by the organization, and all employees
participate in the company willingly. Conse-
quently, the company does not directly control
all of its parts (Roos et al., 1998). From prior
empirical studies (Bontis, 1998; Bontis et al.,
2000), human capital does not directly influence
positive organization performance, but does in-
directly affect organization performance through
customer capital and structural capital. King and
Anderson (1995) proposed that human capital is a
major influence firm innovativeness (H2a). Speci-
fically, employees who are trusting, with good
attitude and high willingness to learn also should
be more willing and able to share information and
knowledge freely, therefore helping in establish-
ing information systems and standard operating
processes (H2b). People are the heart and soul
behind product and service innovations that may
increase customer value by better meeting their
needs. That is, the more competent organization
employees are, the better they will understand
customer needs (H2c). Consequently, the follow-
ing hypotheses are proposed:

H2a: Human capital positively affects innovation
capital.

H2b: Human capital positively affects organiza-
tional capital.

H2c: Human capital positively affects relationship
capital.

Tesluk et al. (1997) noted that influences on
firm innovation ability include organization cul-
ture, internal organization structure and organi-
zational climate. Because it is important for a

© Blackwell Publishing Ltd. 2005

Innovation
Capital

Hla

Relationship
Capital

Corporate
Value

company to create a innovation culture, this study
considers organizational capital help improve
innovation ability (H3a). Specifically, to improve
relationships with customers and suppliers, com-
panies currently are devoted to developing Supply
Chain Management (SCM) and Customer Rela-
tionship Management (CRM) through integrat-
ing information systems and operation processes.
Davenport and Klahr (1998) proposed that a
company must establish information systems to
recognize customer demand, and establish a set of
standard operation process to maintain good
customer relationships (H3b). In the present cus-
tomer-oriented age, to achieve good relationships
with customers, suppliers generally seek to max-
imize customer benefits by helping to increase
equality, reliability and flexibility through pro-
duction and service delivery process innovation
(Upton, 1995) (H3c). Additionally, having mea-
sured the stock and flow of intellectual capital
components in the firm, Johnson (1999) suggested
that human capital affect organizational capital
and innovation capital, then both organizational
capital and innovation capital help in establishing
relationship capital. Accordingly, the following
hypotheses are advanced:

H3a: Organizational capital positively affects in-
novation capital.

H3b: Organizational capital positively affects re-
lationship capital.

H3c: Innovation capital positively affects relation-
ship capital.

6. Methodology

6.1. Sampling and respondents

The subject of this study is listed Taiwanese
manufacturers that ranked in the 500 largest in

R&D Management 35, 2, 2005 193



Chun-Yao Tseng and Yeong-Jia James Goo

terms of sales revenues in Taiwan. The rationale
for sample selection was follows. First, most
companies with have successful experience in
managing intellectual capital have a large operat-
ing scale, such as Dow Chemicals, Skandia and
Toshiba. Second, the study required comprehen-
sive organizational level performance data to
measure corporate value, thus necessitating the
focus on publicly traded companies. Finally, at a
general level, this study decided to select a broad
group of organizations representing numerous
industries to maximize variation of independent
variables and enhance the generalizability of the
findings. The 289 organizations sampled were
selected to meet the above criteria. A total of
289 questionnaires were mailed to senior execu-
tives (usually CEOs) in October 2000. More de-
tails of these questionnaires will be provided in
the next chapter. After 3 weeks telephone calls
were made to remind non-respondents about the
questionnaire. Executives from 81 of the organi-
zations returned usable questionnaires, represent-
ing a response rate of 28.03%. Analyzing the
returned questionnaires based on classification
of levels of industrial technology (OECD, 1999)
revealed that 35 companies (43.2%) were from
high-technology industries while 46 companies
(56.8%) were from industries other than high-
technology industries. In a cautionary note re-
garding the external validity of our findings, an
analysis of respondent—non-respondent organi-
zational differences based on industry (High-tech
versus non-high-tech) revealed no significant dif-
ferences between the two groups.

6.2. Data collection and measures

To measure intellectual capital and corporate
value, study data were separately obtained from
the questionnaire as well as secondary data. To
deal with measures of intellectual capital, four
constructs of intellectual capital are defined, as
follows:

e Human capital is the collective capability of
the firm to extract the optimum solutions from
employee knowledge, and is a direct conse-
quence of the sum of workforce expertise,
knowledge and attitude.

e [Innovation capital is defined as the ability to
build on previous knowledge and generate
new knowledge. Innovation capital includes
the ability of a company to develop new
products, as well as any creative ideas.
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e Organizational capital belongs to the com-
pany, and is the actual environment estab-
lished by the firm to manage and generate its
knowledge effectively. Organizational capital
includes information system, operation pro-
cess and organization culture.

e Relationship capital refers to the relationships
or network of associates of an organization, as
well as the satisfaction of these associates with
and their loyalty to the company. Relation-
ship capital generally is concerned with exter-
nal groups.

This study reviewed theoretical discussions
surrounding the RBYV, intellectual capital per-
spective, human capital accounting, knowledge
management, and so on, to develop multi-item
scales of the four constructs of intellectual capital.
The four items used to assess human capital are
based on the discussions of human capital by
Brooking (1996) and Roos et al. (1998), including
discussions of ‘leadership and management abil-
ity’, ‘training and development of human re-
sources’, ‘workforce attitudes’, and ‘employee
knowledge and skills’. The two items used to
measure innovation capital included the tacit
item ‘Innovation and technological ability’ (Ed-
vinsson and Malone, 1997) and the explicit item
‘Intellectual property’ (Bassi and Van Buren,
1999). The four items assessing organizational
capital draw on the work of Stewart (1997) and
Youndt (1998), and emphasize an internal insti-
tutionalized knowledge and codified experience
stored in organizational memory devices, includ-
ing ‘operational process’, ‘internal organization
structure and administrative system’, ‘Informa-
tion system’, ‘Organization culture’. Finally, the
three items measuring relationship capital in-
cluded ‘customer relationships’, ‘supplier rela-
tionships’ (Bontis, 1999) and ‘relationships with
other external group’ (Johnson, 1999). Table 2
summarizes the above-mentioned 13 items in
questionnaire. A questionnaire was used to gather
systematic data from CEOs from each company.
Respondents were asked to give their overall
assessment of the degree to which each intangible
resource contributed to corporate value, on a
seven-point Likert scale ranging from ‘extremely
unimportant’ to ‘extremely important’.

To measures corporate value, this study di-
rectly measures stocks of intellectual capital as a
proxy for corporate value. A screening criterion
was designed to determine an appropriate mea-
sure of intellectual capital stock for use in this
study from methods described in the literature.
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Table2. Summary of 13 items in questionnaire

To what extent do you think the following intangible resources
contribute to the corporate value of your organization?
extremely extremely
unimportant important
1234567
1. Leadership and management ability ooooooo
2. Intellectual property 0oooooo
3. Operational process 0oooooo
4. Training and development of
human resource ooooooo
5. Internal organization structure and
administrative system Doooooo
6. Innovation and technological ability ooooooo
7. Workforce attitudes poooooo
8. Information system 0oooooo
9. Employee knowledge and skills ooooooo
10. Organization culture ooooooo
11. Customer relationships ooooooo
12. Supplier Relationships ooooooo
13. Relationships with other
external groups ooooooo

The literature supports the respective features of
the screening criterion (for example, Schneider,
1999; Petty and Guthrie, 2000; Williams, 2001;
Pike et al., 2002). The screening criteria are
defined as follows:

e The measure utilized publicly financial infor-
mation, thus increasing data availability and
measure reliability.

e The method can be consistently easily applied
to various firm structures, ensuring compar-
ability of measured performance.

e The method enables evidence of intellectual
capital leverage to corporate value to be
gathered.

e The measure can be calculated and used by
both internal and external stakeholders, for
example managers, investors and pressure
groups.

e The method is relatively straightforward, fa-
cilitating cognitive understanding.

e The measure helps companies to plan future
strategy and promptly identify specific ac-
tions.

From the above screening criteria, after review-
ing various measures of intellectual capital pro-
posed in the literature, three methods, namely
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M/B, Tobin’Q and VAIC, were identified as the
most applicable proxies for the purposes of this
study. These data were collected by the Taiwan
Economic Journal (TEJ), a private agency con-
ducting financial data collection of all publicly-
traded companies, and this data set was equiva-
lent to the COMPUSTAT data set in the USA.

6.3. Analytical procedures

This study used the Structural Equation Model
(SEM) to assess the direct and indirect relation-
ships among intellectual capital and corporate
value. The main purpose of SEM is to simulta-
neously explain the pattern of a series of inter-
related dependence relationships between a set of
latent (unobserved) constructs, each of which are
measured using multiple manifest (observed) vari-
ables. SEM is particularly well suited for analyz-
ing causal links between latent constructs (Wong
and Schal, 2002). The LISREL program is not
appropriate for use with the relatively small
sample of 81 in this study. The SEM was there-
fore analyzed using AMOS program. (Byrne,
2001a). SEM involves two stages of modeling
based on AMOS (Byrne, 2001b):

e Stage 1: The Measurement Model assesses the
extent to which latent or hypothetical con-
structs depended upon or were indicated by
the observed variables. Confirmatory Factor
Analysis (CFA) can be used to establish the
validity and reliability of a hypothesized mea-
surement model, and is considered one of the
more rigorous scale development procedures.

o Stage 2: The Structural Model specifies the
causal relationships amongst latent con-
structs, describes the causal effects and assigns
the explained and unexplained variance. Fig-
ure 2 illustrates the model of hypothesized
relationships tested using Path Analysis, and
then examines the significance of the indivi-
dual paths.

7. Results

7.1. Descriptive statistics

Table 3 summarizes the respondent ratings for the
degree of importance of each intangible resource
to corporate value. Except for ‘relationship with
other external groups’, which is less important, all
other items were important to contributing to
corporate value. Notably, ‘innovation and tech-
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nological ability’ is most important, followed by
‘workforce attitude’ and ‘employee knowledge
and skills’. Eleven out of 13 intangible resources
are important to improving corporate value in
High-tech industry more than in Non-High-tech
industries. Measurement results using the three
selective methods indicate that corporate value in
the High-tech industry is significantly higher than
in the Non-high-tech industry. This finding de-
monstrates that effect of intellectual capital on
enhancing corporate value in High-tech compa-
nies more than in Non-high-tech companies.
Additionally, almost two-thirds of companies
have been managing intellectual capital. More-
over, 93.83% of companies think intellectual
capital management is important to corporate
value. Finally, 76.54% of companies suggest
that it is necessary to measure intellectual capital.
These figures demonstrate that Taiwanese com-
panies have taken action to manage intellectual
capital, and therefore achieve good outcomes.

7.2. Assessing measurement model
validity, reliability and fit

Validity was addressed in three ways. First, oper-
ationalization of constructs drew upon an exten-

Table 3. Mean scores and 7 test of each of measure items

sive literature review and questionnaires were
discussed with superiors in actual organizations,
both of which processes were intended to enhance
content validity. Second, the results of CFA also
illustrated that four constructs displayed conver-
gent validity, since the analysis yielded four fac-
tors with factor loading displaying expected
patterns. Third, the distinctiveness of measures
of different constructs can be assessed using the 3>
statistic (Garbarino and Johnson, 1999). Based
on the significant differences (P-value <0.001) in
x> value between the based and alternative mod-
els, the measurement model has discriminant
validity. Cronbach a coefficients of four con-
structs of intellectual capital all exceed the 0.70
threshold recommended by Hair et al. (1998),
constructs are confirmed to request of reliability,
and display internal consistency.

7.3. Model test

The path relationships shown in Figure 2 were
further analyzed by the SEM using AMOS pro-
gram (Byrne, 2001b). This study used Maximum
Likelihood estimates for each parameter, Table 4
lists analytical results for the hypothesized

Items Mean t scores for
difference
Total (n=281) N-H-t H-t (n=35)
(n=406)
Human Capital
Leadership and management ability 6.10 6.02 6.20 —0.81
Training and development of human resource 6.00 5.76 6.31 —2.24%*
Workforce attitudes 6.16 6.22 6.09 0.51
Employee knowledge and skills 6.16 6.13 6.20 —0.29
Innovation capital
Intellectual property 5.57 5.37 5.83 —1.77
Innovation and technological ability 6.16 5.96 6.49 —2.50*
Organizational Capital
Operational process 5.75 5.52 6.06 —2.41*
Internal organization structure and 5.70 5.61 5.83 —0.99
administrative system
Information system 5.65 5.54 5.80 —1.16
Organization culture 5.69 5.50 5.94 —1.80
Relationship capital
Customer relationships 6.15 6.00 6.34 —1.58
Supplier relationships 5.52 5.41 5.66 —1.04
Relationships with other external group 4.60 4.85 4.29 1.62
Corporate value
M/B 1.31 0.80 1.97 —4.58%%*
Tobin’Q 0.79 0.49 1.19 —3.86%*
VAIC 3.26 2.08 4.81 —2.86%%

N-H-t, Non-High-Tech companies; H-t: High-Tech companies, Classification of levels of industrial technologies (high-tech,
medium-high-tech, medium-low-tech, low-tech) is mainly based on the OECD 1997 revised edition. We modify two classification of
levels of industrial technologies, the one is High-tech, the other is Non-High-tech that include medium-high-tech, medium-low-
tech, low-tech. M/B, market-to-book ratio; VAIC, Value Added Intellectual Coefficient.** P-value <0.01;* P-value <0.05.

196  R&D Management 35, 2, 2005

© Blackwell Publishing Ltd. 2005



Intellectual capital and corporate value in an emerging economy

research model. The research model displays
acceptable relevant fit indices, for example, the
y* value is 6.606, Goodness of Fit Index (GFI) is
0.969, Normed Fit Index (NFI) is 0.971 and
Comparative Fit Index (CFI) is 0.974. From the
parameter estimates in Table 4, it is predicted that
all but one of the coefficients of estimated para-
meters will be positive and significant. The one
exception is the effect of organizational capital on
corporate value. In this case, while the coefficient
is not significant (#-value = —0.46), the sign takes
the opposite direction to the expected one. In
summary, eight of the nine hypotheses are ac-
cepted, and only H1b is rejected; that is, organi-
zational capital does not directly and positively
affect corporate value.

Besides demonstrating whether hypothesized
relationships are supported, the standardized
Maximum Likelihood coefficients can provide
information about the influence of a standard
deviation change of each model variable. For
example, Table 4 indicates that a single standard
deviation change in innovation capital can be
expected to directly enhance corporate value by
0.28 standard deviations. This study now dis-
cusses these results and considers their implica-
tions in the next section.

Finally, eight value-creating paths are useful to
pilots in their efforts to enhance corporate value
through intellectual capital management.

o Effectively managing the effect of innovation
capital on enhancing corporate value (Hla).

o Effectively managing the effect of relationship
capital on enhancing corporate value (HIc).

e Effectively managing the effect of human
capital on innovation capital (H2a).

e Effectively managing the effect of human
capital on organizational capital (H2b).

e Effectively managing the effect of human
capital on relationship capital (H2c).

e Effectively managing the effect of organiza-
tional capital on innovation capital (H3a).

e Effectively managing the effect of organiza-
tional capital on relationship capital (H3b).

e Effectively managing the effect of innovation
capital on relationship capital (H3c).

8. Discussion

The results generally support the hypothesis re-
garding the relationship between intellectual ca-
pital and corporate value, expect for Hlb.
Consequently, organizational capital does not
directly and positively impact corporate value,
contradicting the above result, and also prior
research suggesting a significant and positive
relation between organizational capital and per-
formance (Bontis, 1998; Bontis et al., 2000).
Because this study separated innovation and
organizational capital, it obtained different re-
sults from prior research. Restated, organization
capital also indirectly and positively influences
company value through its positive impact on
innovation capital (H3a) and relationship capital
(H3b). This phenomenon implies that company
organizational culture, information system and
operation process affect innovation ability. Ad-
ditionally, effectively managing organizational
capital helps a company to establish good rela-
tionships with other participants in the external
environment. Progressing as described above
H1b, the difference between the results of this
study and previous investigation does not repre-
sent an irreconcilable conflict.

Like organizational capital, human capital in-
directly and positively influences corporate value

Table 4. Parameter estimates for hypothesized paths in structure equation model

Research hypothesis Result (B)
Item Path description Coefficient
Hla Innovation capital — Corporate value 0.275*
Hlb Organization capital — Corporate value —0.078
Hlc Relationship capital — Corporate value 0.268*
H2a Human capital — Innovation capital 0.578%*
H2b Human capital — Organization capital 0.550%*
H2c Human capital — relationship capital 0.315%*
H3a Organization capital — Innovation capital 0.402%*
H3b Organization capital — Relationship capital 0.345%*
H3c Innovation capita — Relationship capital 0.174*

*%* Povalue <0.01;* P-value <0.05.
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through innovation capital (H2a), organizational
capital (H2b) and relationship capital (H2c). In
this study, human capital interacts significantly
with other three types of intellectual capital
(B2a=0.578, B2b=0.550, B2c=0.315). That is,
if human capital cannot be effectively managed, it
reduces other intellectual capital ability to in-
crease corporate value (Edvinsson and Malone,
1997). On the other hand, firms usually cannot
own human capital, which manifests itself in
individual expertise and skills (Brooking, 1996;
Stewart, 1997; Knight, 1999). Firms can increase
their level of human capital by hiring, developing
and retaining and best personnel. Employee in-
tellectual capital gives a company the leverage
and flexibility to rapidly deploy new knowledge
and create an ever-changing array of products
and services (Housel and Bell, 2001).

Finally, the findings of this study suggest that
both innovation capital and relationship capital
directly influence corporate value. Notably, inno-
vation capital positively impacts relationship ca-
pital (B3¢=0.174), and also has a stronger effect
on corporate value than does relationship capital
(Bla=0.275, Blc=0.268). This finding reflects
the fact that Taiwanese manufacturers stress the
importance of innovation capital, consistent with
the generalizations about Taiwanese firms made
in the introduction of this study.

This study found that the four constructs of
intellectual capital are positively related and also
intertwined. Rather than separately and indepen-
dent enhancing corporate value, these four con-
structs complement one another other to increase
corporate value. This finding is similar to the
findings of previous research, including O’Don-
nell and O’regan (2000), Ulrich (1998).

9. Conclusions and suggestions

This study, based on intellectual capital, resource-
based and financial perspectives, examines how to
apply the concept of intellectual capital to value
creation. This study tries to connect intellectual
capital deployment with changes in corporate
value, and specifically tries to establish a link
between the two. After reviewing the relevant
literature, this study concludes that human capi-
tal, organization capital, innovation capital and
relationship capital are four constructs of intel-
lectual capital. Corporate value is measured using
three selective methods: (1) Market/Book value;
(2) Tobin’ Q; (3) VAIC™. From the empirical
findings reported in this study, not only must the
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relationships be found among the four constructs
of intellectual capital, but eight value creation
paths also must be articulated. That is, this study
finds that both human capital and organizational
capital indirectly and positively influence corpo-
rate value, and oppositely both innovation capital
and relationship capital directly and positively
impact corporate value. Human capital has a
high degree of interaction with other three types
of intellectual capital. Organizational capital also
positively influences on innovation capital and
relationship capital. Innovation capital positively
affects relationship capital. Additionally, this
finding demonstrates that effect of intellectual
capital on enhancing corporate value in High-
tech companies more than in Non-high-tech
companies.

Companies presently face the difficulty of mea-
suring and managing the key ingredient in the
new economy, namely intellectual capital. Intel-
lectual capital is elusive, but once identified and
exploited, it can provide a value-creating path.
However, traditional measurement tools are of
limited use when applied to intellectual capital,
and current accounting standards do not repre-
sent intellectual capital accurately. The popularity
of intellectual capital has even led major account-
ing firms such as Ernst and Young to admit that
they need to develop new measurement tools and
revise current accounting standards (Bontis,
1996). When companies view themselves as com-
prising particular items of intellectual capital,
they can identify and invest in human capital,
innovation capital, organizational capital, and
relationship capital to enhance corporate value.
This view facilitates a portfolio approach to the
management of corporate intellectual capital, and
the development of suitable valuation tools for
companies.

This study made various contributions to both
researchers and practitioners. First, this study
integrated two different theoretical streams,
namely the measurement streams and strategic
streams. The SEM was applied to examine the
interrelationships among intellectual capital and
obtain a comprehensive insight into the cause and
effect relations involved in intellectual capital
value creation capacity. Additionally, this study
selected three methods of measuring objective
corporate value, a substitute for subjective per-
formance. VAIC measurement method differs
from prior research (Bontis, 1998; Bontis et al.,
2000). Second, this study conducted one of the
first empirical tests of the association between
intellectual capital and corporate value in an
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emerging economy. This empirical test expands
understanding of the impact of intellectual capital
on corporate value under different environmental
conditions. Third, eight value creation paths, within
the context of the intellectual capital process, are
helpful in understanding how a company creates
value, namely what resources the company uses,
how these resources are deployed (transformed into
other resources), the relative importance of these
resources and transformations, and how these
resources and transformations are interrelated in
the value creation process (Peppard and Rylander,
2001a). Finally, the present findings should interest
a wide range of internal and external stakeholders,
including CEO, managers, shareholders, govern-
ment and academic researchers.

This study has many practical implications for
R&D managers. The ability to innovate is very
important for increasing corporate value. Effec-
tively managing human capital positively affects
innovativeness of a firm. A company’s hiring the
brightest employees it can find does not suffice. A
company must establish a human resource man-
agement system to increase its stock of human
capital; foster leadership and management ability,
improve the attitude of workforce, and increase
knowledge and skills. Another important impli-
cation is that good structural capital will translate
the human capital of innovation into company
property, and create wealth from such innova-
tion. A company must support and nurture bright
individuals into sharing their innovation knowl-
edge and ability through organization learning
(Bontis et al., 2000). Good structural capital is
built by operational processes, information sys-
tems, organization culture, internal organization
structure and administrative systems, for exam-
ple. Finally, relationship capital is another main
determinant of corporate value. The ability of
manufactures to innovate affects the decisions of
consumers to adopt. A company can advance its
ability to innovate to improve its relationships
with its customers, suppliers, and other external
groups. In a conclusion, a company must invest
many resources in the accumulation of innovation
capital to increase corporate value. Additionally,
R&D managers must also understand the link
between innovation and other intellectual capital.

The limitations of this study constrain the
generalization of its results and point to three
areas of future research. First, the limitations of a
cross-sectional study constrain attributions of
causality. A longitudinal study of the effect of
these invisible constructs could help to overcome
this shortcoming. Second, four constructs of in-
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tellectual capital were evaluated using of 13
perceptual measures. The measurement system
should provide broad insights into the value-
creating capacity of intellectual capital. Future
research would benefit from the development of
more objective measures, including quantitative
information — both financial and non-financial.
Third, work must be done on how numbers of a
company can be informed of how intellectual
capital increases the capacity to create value.
Therefore in-depth research is required to offer
a better understanding of the idiosyncrasies of
managing intellectual capital in specific industries
and organizations.
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