A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Do, Minh H.; Vo Thanh Tam; Nguyen, Kim-Duc

Article

Investigating intellectual capital: The role of intellectual

property rights reform

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Do, Minh H.; Vo Thanh Tam; Nguyen, Kim-Duc (2022) : Investigating intellectual
capital: The role of intellectual property rights reform, Cogent Economics & Finance, ISSN
2332-2039, Taylor & Francis, Abingdon, Vol. 10, Iss. 1, pp. 1-19,

https://doi.org/10.1080/23322039.2022.2106630

This Version is available at:
https://hdl.handle.net/10419/303728

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

.: BY https://creativecommons.org/licenses/by/4.0/

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2022.2106630%0A
https://hdl.handle.net/10419/303728
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

* cogent
eConomics . .
& finance Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

©

Taylor & Francis

Taylor & Francis Group

Investigating intellectual capital: The role of
intellectual property rights reform

Minh H. Do, Vo Thanh Tam & Nguyen Kim-Duc

To cite this article: Minh H. Do, Vo Thanh Tam & Nguyen Kim-Duc (2022) Investigating
intellectual capital: The role of intellectual property rights reform, Cogent Economics &
Finance, 10:1, 2106630, DOI: 10.1080/23322039.2022.2106630

To link to this article: https://doi.org/10.1080/23322039.2022.2106630

8 © 2022 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

ﬁ Published online: 07 Aug 2022.

N
C/J Submit your article to this journal &

||I| Article views: 4713

A
h View related articles &'

@ View Crossmark data (&

@ Citing articles: 4 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2022.2106630
https://doi.org/10.1080/23322039.2022.2106630
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2106630?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2106630?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2106630&domain=pdf&date_stamp=07%20Aug%202022
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2106630&domain=pdf&date_stamp=07%20Aug%202022
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2106630?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2106630?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

Do et al., Cogent Economics & Finance (2022), 10: 2106630
https://doi.org/10.1080/23322039.2022.2106630

CrossMark

Received: 20 July 2021
Accepted: 22 July 2022

*Corresponding author: Nguyen Kim-
Duc, Centre for Economics, Law, and
Governance; College of Economics,
Law, and Government; University of
Economics, Ho Chi Minh City (UEH),
Vietnam

E-mail: ducnk.tdg@ueh.edu.vn

Reviewing editor:
David McMillan, University of Stirling,
Stirling, United Kingdom

Additional information is available at
the end of the article

Nguyen Kim-Duc

cogent--0a

<k* cogent

economics
& finance

FINANCIAL ECONOMICS | RESEARCH ARTICLE

Investigating intellectual capital: The role of

intellectual property rights reform
Minh H. Do?, Vo Thanh Tam? and Nguyen Kim-Duc***

Abstract: We investigate the impact of intellectual capital (IC) on firm performance
(FP). This study contributes to the literature on IC by extending the IC components and
exploring the moderating effect of intellectual property right (IPR) reform on the IC-FP
association. An analysis of a dataset of non-financial enterprises with 6,303 firm-year
observations collected from ASEAN member countries from 2009 to 2019 reveals
thatFP is positively related to IC and IC components. Human capital is found to be the
leading element because it exerts direct as well as indirect influences on FP. On the
other hand, IPR determines both significance and the strength of the relationship

between IP and FP.

Subjects: Asian Economics; Corporate Finance; Entrepreneurial Finance

Keywords: firm performance; value-added intellectual coefficient (VAIC); intellectual
capital; intellectual capital right reform; sustainable competitive advantage
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1. Introduction

In the knowledge-based economy, intellectual capital (IC) attracts the undivided attention of
scholars and practitioners because it justifies the extensive gap between book and market values
(Galbraith, 1969), is the key to firms’ competitive advantage, and has been the bedrock of the
transformation of many nations into innovation-driven economies (Schwab, 2017). The dominant
source of competitive advantage and firm value or firm performance (FP) includes intangible
assets—knowledge, intellectual property (IP), and experience (Conner & Prahalad, 1996). Several
empirical studies have consistently revealed that IC, its elements (human and structural capital),
and the interactions between elements are related to FP (Lin & Wu, 2014). More importantly,
human capital (HC) is most important element of FP.

As a result, in the era of knowledge dominating value creation and capture, firms consider IC to
be the most powerful competitive weapon. Accordingly, IC has been managed in attempts to
maximize firm value through comprehensive frameworks such as the Balanced Scorecard, Skandia
Navigator, or Dow’s intellectual asset management model. Moreover, a growing number of empiri-
cal studies have been investigating the contribution of IC to FP. They have been conducted on a
wide range of industries across nations and have revealed a significantly positive relationship.
However, the extent to which the IC is protected against piracy is expected to account for
variations in the strength of its relationship with FP. Thus, this study aims to determine the
association between IC and FP as well as the importance of intellectual property rights (IPR)
reform in terms of that association.

The measurement of not only IC but also the relationship between IC and FP has been
researched by many previous studies. In terms of IC estimation, the value-added (VA) intellectual
coefficient (VAIC™) model developed by Pulic (1998, 2000) and considered the first model for IC
measurement, comprises three components: (i) HC efficiency, HCE; (ii) structural capital (SC)
efficiency, SCE; and (iii) capital employed (CE) efficiency, CEE. To understand the concept of
knowledge management, a study by Nimtrakoon (2015) modifies Pulic’s VAIC™ model by adding
a fourth component: relational capital (RC) efficiency, RCE. However, this modified VAIC model still
follows the VA calculation based on the Pulic’s VAIC™ model without adjusting the marketing
costs in the VA formula. Bayraktaroglu et al. (2019) argue that if research and development (R&D)
expenses and sales, as well as marketing and distribution expenses, reflect innovation capital, we
should not consider these expenses as cost. By adjusting the VA calculation, Bayraktaroglu et al.’s
modified VAIC model overcomes the limitations of both the Pulic’s VAIC™ model and Nimtrakoon’s
modified version. However, Bayraktaroglu et al.’s modified VAIC model also views IC as the total of
three components comprising Pulic’s VAIC™ model.

This study contributes to the previous IC literature in two aspects: The first is the application of a
modified VAIC model as a proxy measure for IC to analyze the impact of IC on FP. We combine RCE
—the fourth component of the VAIC model developed by Nimtrakoon (2015), with VA estimation
modified by Bayraktaroglu et al. (2019). The modified VAIC and its four components—CEE, HCE,
SCE, and RCE—are applied as proxy measures for IC in the empirical models. The second involves
exploring the moderating effect of IPR reform—an important issue in emerging economies—on
the IC-FP association.

Multiple regression analysis for panel data has been employed to identify the impact of IC
components on firm value and the moderating effect of IPR reform on the IC-firm value relation-
ship. For this study, data were collected from the Thomson Reuters database and from the
financial statements of listed firms from member countries of the Association of South East
Asian Nations (ASEAN, which include Singapore, Malaysia, Indonesia, the Philippines, and
Vietnam) during the period 2009 to 2019. Our final sample covers an unbalanced panel and
comprises 6,303 firm-year observations.
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Figure 1. Skandia value scheme.

Source: Edvinsson (1997)

The remainder of this paper is structured as follows. Section 2 reviews the literature on the IC-FP
relationship and the moderating role of IPR reform. Section 3 specifies the data and method used
to address the research objectives. Section 4 reports the empirical results. Section 5 concludes the

paper.
2. Literature review

2.1. IC, IC components, and FP

IC is defined as knowledge that is converted into value and comprises HC and SC according to the
Skandia Value Scheme (Edvinsson, 1997; Edvinsson & Sullivan, 1996; Petrash, 1996) (see Figure 1).
Knowledge owned by individuals is considered to be HC, while knowledge embedded in the
structure, processes, and culture of firms is defined as SC.

Several complementary resources, including production technologies or patents, have proved
the importance of enhancing the demand-side mobility constraint of workers. The sufficiently high
demand-side constraint allows firms to improve their bargaining power over workers, helping firms
create a competitive advantage. However, this advantage may be stripped away if the comple-
mentary resources are imitated. In the words of Barney (1991) and Wernerfelt (1984), it is required
that the key complementary resource be valuable, rare, inimitable, and non-substitutable (VRIN) in
order for firms to have a sustainable competitive advantage (SCA).

On the supply-side, mobility constraints can be imposed by mobility costs borne by employees.
Idiosyncratic employee preferences for a given employer due to the firm’s attractive compensation
package or convenient working location can increase mobility costs. Additionally, legal institutions
—noncompete agreements and patent enforcement—also increase mobility costs (Campbell et al.,
2012). Similarly, a firm can sustain its competitive advantage if its resources that increase mobility
cost are VRIN.

Market value
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Human Structural
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Figure 2. Interrelationship
between IC elements and their
impacts on performance.

According to the above argument, as long as both the demand- and supply-side mobility
constraints remain high and idiosyncratic resources are inimitable, the firms can realize SCA. IP
is a typical asset to which this study is dedicated because it is the underlying element of strategic
management.

Firm value is fundamentally computed based on prospective cash flows gained from presumably
infinite periods of operations. At valuation, the future cash flows are estimated from the expected
operating earnings after subtracting reinvestment. In turn, the earnings and their durability are
highly dependent on firms’ abilities to maintain their competitive advantage in competitive mar-
kets. In other words, high firm performance necessitates SCA. In extant theory, the two contrary
approaches to SCA—industry organization view and resource-based view—have been popularized
by Porter (1985), Barney (1991), Wernerfelt (1984), and Peteraf (1993). This study places an
emphasis on the resource-based view in justifying the manner of creating SCA. The firm acquires
a wide variety of resources, such as assets, capabilities, knowledge, or organizational processes in
operations (Barney, 1991). Those resources can be classified into different kinds of capital—
physical and intellectual. In the post-World War II era, physical capital played a crucial role in
providing firms with competitive advantage in efficiency-driven economies.

However, since the late 1990s some nations have transformed into innovation-driven econo-
mies; consequently, IC has gained considerable momentum in creating competitive advantage.
Firms consider IC as the most powerful weapon to gain competitive advantage in this era of hyper
competition (Wang et al., 2005). As a result, IC has been not only classified but also managed in
attempts of maximizing FP through various comprehensive frameworks—Balanced scorecard,
Skandia navigator, and Dow intellectual asset management model. In academics, a growing
number of empirical studies have been conducted to investigate the contribution of IC and its
elements to FP. Positive relationships have been found significant in empirical studies (e.g., Bontis
et al., 2000; Clarke et al., 2011; Cohen & Kaimenakis, 2007; Firer & Mitchell Williams, 2003; Hejazi et
al,, 2016; Hitt et al., 2001; Nazari et al., 2008; Ozkan et al., 2017; Riley et al., 2017; Smriti & Das,
2018; Sydler et al., 2014; Tseng & James Goo, 2005; Wang et al., 2018; Wang et al., 2005).

Wang et al. (2005) illustrate how FP is determined by both IC and interactions between IC elements
in the Taiwanese IT industry from 1997 to 2001 (see Figure 2). First, unlike customer expectations,
which cannot be controlled by firms, internal processes can easily be altered by new designs. Firms
tend to increase customer satisfaction by implementing new internal process designs. In this way,
customer capital is influenced by process capital. Brilliant internal processes hardly happen by
chance; they need to be well designed, continuously innovated, and well implemented by qualified
employees. Thus, process capital is determined by both innovation and HC. Finally, firms need to hire

Source: Wang et al. (2005)
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Figure 3. Human capital-based
competitive advantage.

Source: Chadwick (2017)
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highly qualified employees because their capabilities and knowledge are the sources of innovation.
Accordingly, HC is the starting point for establishing other IC elements and exerts an indirect
influence on FP (Bollen et al., 2005; Nazari et al., 2008; Wang et al., 2005).

HC also exerts a direct influence on FP, especially in the presence of labor market frictions and
firm specificity (Campbell et al., 2012; Chadwick, 2017). A new comprehensive framework for HC-
based competitive advantage is developed. Accordingly, this framework does not solely rely on
firm-specificity HC but features supply-side and demand-side mobility constraints to determine
how the HC-based competitive advantage is created and sustained (Campbell et al,, 2012).

Chadwick (2017) describes how labor market frictions and idiosyncratic firm capabilities and
resources are employed to enhance competitive advantage through two processes: HC value
creation and value capture (see Figure 3). On the one hand, firms attempt to enhance the use
value of HC to the maximum potential value such as employing inherently scarce HC, and firm
complementary. On the other hand, on the purpose of capturing value generated by HC firms
squeeze the HC cost by their capabilities in managing the HC administrative cost (e.g., infrastruc-
ture cost to acquire and retain HC) and abilities to leverage labor market frictions (e.g., information
asymmetries regarding HC). In summary, HC ranks first in importance among IC elements in terms
of competitive advantage (Alipour, 2012; Clarke et al., 2011; Wang et al., 2005). Therefore, HC is the
primary factor on which management should expend the most effort (Wang et al., 2005).

2.2. IC measurement

IC value estimation methods are based on two approaches: financial and non-financial valuation.
Information on measuring IC is unavailable because it is not reflected in financial statements. The
VAIC™ model (Pulic, 1998, 2000) of financial valuation is more advantageous when it allows
researchers to employ data reported in audited financial statements to calculate IC and IC compo-
nents. Pulic’s VAIC™ model is popular because of its simplicity and has been adopted by both
academics as well as practitioners to measure IC since 2000 (Nimtrakoon, 2015). Additionally, the
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results of the VAIC model are much more verifiable than those of other models (Young et al., 2009).
Pulic’s VAIC™ model defines IC as the total of three components: (i) HCE; (ii) SCE; and (iii) CEE.

However, some studies argue that while the VAIC™ model is helpful in terms of data collection,
its accounting aspect may not directly connect to the idea of knowledge management. Thus, some
modified and extended models based on the VAIC™ model were developed to ensure the appro-
priation in IC value (Nazari et al., 2008; Ulum et al., 2014). Nimtrakoon (2015) argues that IC is the
source of added value created from intangible assets including HC, SC, and RC. The study by
Nimtrakoon (2015) modifies Pulic’s VAIC™ model by adding the fourth component: RCE, which is
measured by the ratio of RC to VA, where RC represents marketing costs.

Regarding the accounting aspect, payments made to employees are considered to comprise the
cost and are reported in financial statements. In terms of management, these payments can
increase firm value because they reflect employees’ expertise, skills, experience, etc. Hence, Pulic
(2000) considers employee expenses as a proxy measure for HC instead of as costs. Riley et al.
(2017) show that firms will gain even larger value from their investments in HC if those invest-
ments are combined with complementary assets, namely R&D, physical capital, and advertising
investments. Vomberg et al. (2015) provide evidence of a complementary relationship between HC
and brand equity. The findings of these two studies are consistent with the capabilities-based
theory developed by Teece (2015). Therefore, idiosyncratic complementarities justify significant
differences in HC rent across firms (Chadwick, 2017).

Based on this idea, Bayraktaroglu et al. (2019) argue that if R&D, sales, marketing, and distribution
expenses reflect innovation capital, they should be shown in the VA formula. In other words, these
expenses should not be considered as costs. By adjusting the VA calculation, Bayraktaroglu et al.’s
modified VAIC model overcomes the limitations of both Pulic’s VAIC™ model and the Nimtrakoon’s
modified VAIC model. However, Bayraktaroglu et al.’s modified VAIC model still defines IC as the total
of HCE, SCE, and CEE, without RCE. Because SC is measured by the difference between VA and HC, RCE
of Nimtrakoon’s model can be reflected in the SCE of Bayraktaroglu et al.’s model.

2.3. The moderating role of IPR reform

IC is an affirmed source of competitive advantage. However, whether or not SCA can be gained
strongly relies on how effectively IC and IPR are protected from being imitated. Consequently, IPR
reform plays an important role in the relationship between IC and FP.

Legislating IPR is a solution for protecting IP from being imitated. A developed system of IPR
effectively imposes severe punishments on rivals’ copying reserved technologies (Helpman, 1993).
In contrast, in a primitive system of IPR, successful innovations in products will be immediately
imitated prior to recovery of R&D costs. Therefore, IPR assures SCA for innovating firms (de
Villemeur et al, 2019; Branstetter, 2017), especially for those employing IC as a source of
competitive advantage (Arrow, 1962). At the macro level, IPR reforms are strongly recommended
if nations wish to enhance their competitiveness because of their association with FDI inflows and
technology transfer. Nations pursuing advances in patent rights will benefit from the massive flow
of foreign investment (e.g., Eastern Europe in high-technology industries (Javorcik, 2004)), expan-
sion of domestic firms (Branstetter et al., 2011), and advanced technologies transferred through
multinational companies (Bilir, 2014; Wakasugi & Ito, 2009). Thus, we argue that IPR reforms play
a moderating role on the IC-FP relationship.

3. Methodology

3.1. Data

We study the impact of IC on FP and investigate the moderating role of IPR reform on the IC-FP
relationship. We examined the sample of all non-financial companies listed on the stock

exchanges of ASEAN countries from 2009 to 2019 and exclude the financial institutions and utility
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firms because of the difference in capital structure (see Fama & French, 1992), ownership structure
(see Lozano et al., 2016), and financial statement forms (see Basil & Khaled, 2011). Data were
collected from the Thomson Reuters database and financial statements of listed firms from ASEAN
countries. Our final sample covered an unbalanced panel comprising 6,303 firm-year observations.

Fixed effects model (FE) and random effects model (RE) were applied to address the aims of this
paper. F-test, LM-test (Breusch-Pagan Lagrange Multiplier), and Hausman-test were used to select
the most appropriate regression model. Additionally, the estimation strategy proceeded through
two sequential stages: In accordance with popular previous studies, we first regressed the mod-
ified VAIC (MVAIC) and its components on FP. In the next stage, we divided the sample into two
sub-groups—pre-IPR reform and post-IPR reform—to test the moderating role of IPR reform.

3.2. Variable definition

3.2.1. Firm performance

With regard to the finance aspect, return (i.e., return on assets, ROA; return on equity, ROE; return on
sales, ROS) and Tobin’s Q were applied as proxy measures for FP. Empirical studies use Tobin’s Q as a
proxy for firm value (e.g., Connelly et al., 2012; Hai-Ly & Kim-Duc, 2018), while return is employed to
measure performance (e.g., Mbama & Ezepue, 2018; Nguyen et al., 2021). In this study, we employed
two indicators, ROA and ROE, as proxy measures for FP. These have been frequently applied to
measure FP in previous studies related to IC (e.g., Nimtrakoon, 2015). Following the valuation aspect,
we adjusted both earnings and invested capital in the return on capital formula (i.e., ROA and ROE) (see
Damodaran, 2012). Specifically, we used earnings before interest and after tax (EBIAT) and excluded
net financial income. Similarly, cash, cash equivalents, and current financial assets were excluded
from invested capital. Hence, ROA is the ratio of the adjusted EBIAT to the adjusted assets and ROE is
the ratio of the net adjusted operating income to the adjusted equity.

3.2.2. Intellectual capital

This study contributes to the IC literature by expanding the IC components. We combine the RCE
developed by Nimtrakoon (2015), with the VA estimation modified by Bayraktaroglu et al. (2019). The
modified VAIC and its four components—CEE, HCE, SCE, and RCE—are applied as proxy measures for
IC in the empirical models. The measurement of the modified VAIC is summarized as follows:

VA=0UT-IN
CEE = VA/CE
HCE = VA/HC
SCE = SC/VA
RCE = RC/VA

ICE = HCE + SCE + RCE

MVAIC = ICE + CEE = HCE + SCE + RCE + CEE
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where VA is the value added of a specific firm; OUT is the total income; IN comprises the total
expenses excluding employee costs and sales, marketing, and distribution expenses; CEE is the
capital employed efficiency; CE is the capital employed—physical and financial—measured by the
difference between total assets and intangible assets; HCE is the human capital efficiency; HC is
the human capital, measured by total employee expenditures; RCE is the relational capital effi-
ciency; RC is the relational capital, measured by sales, marketing, and distribution expenses; SCE is
the structural capital efficiency; SC is the structural capital, measured by VA-HC—RC; ICE is the
intellectual capital efficiency, measured by summing up HCE, SCE, and RCE; and MVAIC is the
modified value added intellectual coefficient, measured by summing up ICE and CEE.

Besides MVAIC, we also applied three previous models (i.e., Pulic’s VAIC™, Nimtrakoon’s mod-
ified VAIC, and Bayraktaroglu et al.’s modified VAIC model) as other proxy measures for IC.

3.2.3. Moderating variable: IPR reform

This study features IPR reform as the moderating variable, which can exert influence on how IC
contributes to FP. The firms operating in knowledge-intensive industries, for instance, inherently
hinge on IC (e.g., IP) to create competitive advantage. Therefore, a continuously improved IPR
system enhance the IC’s contribution to FP.

Regarding patent laws, the five main dimensions to present IPR reform include when (i) the
range of eligible inventions is expanded; (ii) the IP is protected with the expansion within the
effective scope; (iii) the length of IP protection is increased; (iv) the enforcement of IPR rights is
improved; and (v) the administration of the IP system is improved (see Alimov, 2019). Table 1
shows the reform years of four ASEAN countries and provides information about major IP reforms
based on these five dimensions.

Table 1. The reform years of four countries in ASEAN

Country Reform year Main attributes of reform

Indonesia 2014 + Authority granted to the Ministry of
Communication to remove copyright-
infringing websites.

+ Introduction of mandatory mediation and
arbitration procedures for certain types of
copyright infringements.

Malaysia 2012 + Amendment of the Copyright Act 1987.

Philippines 2015 *» Prescribing the intellectual property code
and establishing the intellectual property
office, providing for its powers and func-
tions, and for other purposes.

Vietnam 2015 + Defining inspection supervision, temporary
suspension of customs procedures for
exported and imported goods that are
subjects of IPR.
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3.2.4. Control variables

The study includes several variables related to firm characteristics that have been used in other
studies as control variables. These include firm size, measured by the natural log of book value of
total assets (Riahi-Belkaoui, 2003; Zéghal & Maaloul, 2010); firm age, measured by the natural
logarithm of the year since the firm’s establishment (Connelly et al., 2012); financial leverage,
measured by the ratio of the book value of total debt to the book value of common equity (Lev &
Sougiannis, 1996; Zéghal & Maaloul, 2010); and property, plant, and equipment (PP&E), measured
by the ratio of net PP&E to total assets (Dhaliwal et al.,, 2015). Table 2 summarizes the variables
used in our model and their measurements. It reports the number and the percentage of observa-
tions classified by year (Panel A), industry (Panel B), and country (Panel C).

4. Results

4.1. Univariate analysis

Panel A of Table 2 outlines our sample selection criteria by year. The sample begins with all firm-
year observations in the Thomson Reuters database from 2009 to 2019. We chose 2009 as the
start year because we wanted to ensure that all firms in the sample were not impacted by a
financial crisis. Similarly, we chose 2019 as the end year to avoid the impact of the COVID-19
pandemic. Each year represents between 3.25% and 12.95% of the overall sample. Panel B of
Table 2 summarizes the industry composition of our sample. Industry groups follow the Global
Industry Classification Standard (GICS) in Thomson Reuters’ database. The largest concentration of
sample observations occurred in Industrials (22.9%), with no other industry reporting more than
15.3% of our sample observations. Panel C of Table 2 presents the number of observations by
country. We began with six countries—Singapore, Malaysia, Thailand, Indonesia, Philippines, and
Vietnam—because the lack of data of the rest of the ASEAN member countries in the database.
The final sample included four nations apart from Singapore and Thailand because of the lack of
data of total employee expenditures to measure the main independent variable, HC. Indonesia had
the highest number of observations (41%) while Malaysia had the lowest (15%).

Information on descriptive statistics, including the number of observations, mean, standard
deviation, minimum, and maximum of all variables is reported in Table 3.

Panel A in Table 3 summarizes the descriptive analysis of all firms. The mean scores of ROA and ROE
were 4.76 and 8.83, respectively, implying that the average ROA of all firms is lower than the average
ROE. This highlights the effectiveness of applying a capital structure of firms in ASEAN nations. The
mean score of VAIC is 11.57, revealing that firms in this study created 11.57 units for every 1.00 unit.
The HCE is the most influential component in creating wealth with the greatest mean value of 10.43,
compared to SCE, RCE, and CEE with mean scores of 0.67, 0.18, and 0.30, respectively. This is
consistent with previous findings, which show that HC is the most effective driver of value creation.
FP, IC, IC components, and control variables may differ before and after the IPR reform year; hence, it
is appropriate to examine variables in both periods. Panel B in Table 3 summarizes the descriptive
statistics for all variables in the years before and after the year of actual reform. In general, there are
highly significant differences among two periods for FP, HCE, ICE, VAIC, firm age, firm size, and PP&E.
In contrast, there are no significant differences for SCE, RCE, CEE, and leverage.

Before multivariate analysis, we considered the correlation among different variables. The
correlation matrix reported in Table 4 indicates that no correlation between independent variables
exceeded the value of 0.2. Thus, multicollinearity was not a substantial problem in our multivariate
analysis.

4.2. Multivariate analysis

In this study, we employed two sets of regression techniques—fixed-effects and random-
effects—to test not only the impact of IC on FP but also the moderating role of IPR reform on
the IC-FP relationship. F-test, LM-test (Breusch-Pagan Lagrange Multiplier), and Hausman-test
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Table 2. Sample selection

Panel A: Year Panel B: Industry Panel C: Country
Number Percent (%) Number Percent (%) Number Percent (%)

2009 205 3 Communication 330 5 Vietnam 1,575 25
Services

2010 229 4 Consumer 838 13 Malaysia 998 16
Discretionary

2011 332 5 Consumer Staples 849 13 Indonesia 2589 41

2012 573 9 Energy L4hb 7 Philippines 1,142 18

2013 620 10 Health Care 207 3

2014 621 10 . Industrials . 1,446 23

2015 709 11 Information 282 4
Technology

2016 703 11 Materials 966 15

2017 727 12 . Real Estate . 941 15

2018 768 12

2019 816 13

Total 6,303 100 Total 6,303 100 Total 6,303 100

results indicate that the fixed-effects estimations were more appropriate for all models of our
study. To test the moderating role of IPR reform, we divided the sample into two sub-groups: pre-
IPR and post-IPR.

4.2.1. IC and FP

Table 5 presents the estimation results for two alternative specifications, where the proxy measure
of the dependent variable is ROA or ROE. Panels A, B, and C present the estimation results
regarding the impact of IC’s components, ICE, and VAIC on FP, respectively. For each dependent
variable, there are four proxy measurements for IC value including Pulic’s IC, Nimtrakoon’s IC,
Bayraktaroglo’s IC, and our extended IC. Nimtrakoon’s IC model extends Pulic’s IC model by adding
the fourth component, RCE, but does not adjust the VA equation. By contrast, Bayraktaroglo’s IC
model adjusts the VA equation but comprises the same number of IC components as Pulic’s IC.
This means that RCE is reflected in SCE. Our extended IC combines the advantages of Nimtrakoon’s
IC model and Bayraktaroglo’s IC model by considering four IC components and adjusting the VA
equation.

With regard to the sub-components of IC reported in Panel A, the results show that the
coefficient of HCE is positive and highly significant in all estimated regressions with different IC
measurements, indicating that the ROA is positively related to their HCE. The results are also
consistent when FP is measured by ROE. The findings are similar to those of Nimtrakoon (2015) and
Bayraktaroglu et al. (2019). There is a significant positive relationship between SCE and ROA when
SCE follows the measurement of Pulic’s and Bayraktaroglo’s IC models, at the 10% and 5% levels,
respectively. In this situation, SCE seems to include the RCE and our findings are similar to those of
Bayraktaroglu et al. (2019). However, our results are also consistent when the dependent variable
is measured by ROE, although Bayraktaroglu et al. (2019) reported that there is no significant SCE-
ROE association. By contrast, with regard to the SCE measurements followed by Nimtrakoon (2015)
and our extended IC, the coefficients of SCE were negative and insignificant, which were also
similar to the findings by Nimtrakoon (2015). The SCE results were almost unchanged when FP was
the ROE. However, we found that the relationship between RCE and ROA was negative and
significant at the 5% level while the RCE-ROE relation was insignificant.
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Table 4. Pairwise correlation

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Correlations between IC and firm characteristics
(1) ROA 1.000
(2) ROE 0.736° 1.000
(3) VAIC 0.211° 0.189 1.000
(4) ICE 0.204 ° 0.185 0.999 1.000
(5) Firm age 0.019 0.012 -0.024 -0.026® 1.000
(6) Firm size 0.109 ° 0.108 ° 0.104 © 0.105a 0.080 ° 1.000
(7) Leverage -0.072 ¢ | -0.168 ¢ 0.003 0.004 0.001 0.023 1.000
(8) PP&E -0114° | -0.104°9 | -0.032° -0.032° 0.058 -0.064 ° 0.023 1.000
(1) (2) (3) (4) (5)

Panel B: Correlations among IC and sub-components of IC

(1) Value added intellectual coefficient (VAIC) 1.000

) Human capital efficiency (HCE) 0999° | 1.000

(3) Structural capital efficiency (SCE) 0.071 ¢ 0.049a 1.000

(4) Relational capital efficiency (RCE) 0.010 0.027° -0.943 @ 1.000

(5) Capital employed efficiency (CEE) -0.005 » -0.029 -0.019 0.016 1.000

%and ® represent significance at the 1% and 5% levels, respectively.

Regarding the ICE reported in Panel B, the ICE coefficients were positive and statistically
significant at the 1% level for both proxy measures for FP, ROA, and ROE. In addition, there were
positive and highly significant relationships at the 1% level between CEE and FP when we con-
sidered the sub-components of IC (Panel A) and ICE (Panel B). All results were almost unchanged
when the dependent variable was the ROE. Most importantly, VAIC—the key explanatory variable
reported in Panel C—had significant positive impacts on both ROA and ROE at the 1% level. The
findings were similar to previous studies.

4.2.2. The moderating role of IPR reform

Table 6 presents the role of IPR reform in the relationship between IC and FP. There are two proxy
measurements for FP variables, ROA and ROE, and that are reported in Panel A and Panel B,
respectively. Model 1 investigates the impact of ICE, CEE, and the interaction of ICE and CEE on FP.
In contrast, model 2 analyzes the effects of VAIC and the interaction of VAIC and PP&E on FP.

When we split the total sample according to the years of IPR reform, the empirical findings
confirm that IPR reform plays the moderating role on the IC-FP association. We thus confirm that
the positive and significant impacts at the 1% or 5% level of ICE-CEE interaction and VAIC-PP&E
interaction on ROA and ROE after the IPR reform year. In contrast, the regression results report the
significant negative effects on FP as measured by ROE in the years before the year of actual
reform. For ROA, there is no difference of ICE-CEE interaction among two periods, ex- and post-IPR
reform. VAIC in model 2 and CEE in model 1 has positive impact on FP before and after IPR reform.

For the other control variables, there are the significant negative impacts of firm age, leverage,
and PP&E on FP for both two proxy measures, ROA and ROE. In addition, we find a significant
positive effect of firm size on FP. The results are also consistent when FP is proxied by ROE.

5. Conclusion

In pursuing competitiveness in the knowledge era, nations and enterprises entirely rely on IC as
evidenced by economic theories and an increasing number of empirical papers that affirm the
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positive and statistically significant relationship between IC and FP. This study employed panel
data on non-financial firms listed in ASEAN stock markets to test the contribution of IC, its
elements, and the interactions of elements with FP in the presence of IPR reform as the moderator
variable.

It contributes to the IC literature by extending the modified VAIC model by Nimtrakoon (2015)
and Bayraktaroglu et al. (2019). We contribute to the proxy measurement for IC by combining the
RCE—the fourth component of the VAIC model developed by Nimtrakoon (2015), with VA estima-
tion modified by Bayraktaroglu et al. (2019). We also examine the moderating role of IPR reform
on the IC-FP relationship.

Besides proposing an extended VAIC model, we contribute to the existing empirical results by
providing insights into the IC-FP relationship in some ASEAN countries. The results are consistent
with the theories and other empirical studies. However, our study has two unique findings: (1) HC
was found to be the leading element because it exerts direct and indirect influences on FP; and (2)
IPR reform determines both significance and the strength of the relationship between IC and FP.
Accordingly, the study carries important implications for decision makers in private and public
sectors.

First, business strategists, especially of enterprises operating in knowledge-intensive industries,
will surely consider the state of IPR as the first criterion when selecting destinations/markets in
which to make investments. Developed laws of intellectual property are efficient in averting
infringement of intellectual property rights (e.g., copyrights, patents, trademarks, industrial
designs, and trade secrets), thus entitle firms—the owner of inventions—to financial benefit and
competitive advantage sources largely intact. Second, it is strongly advised that governments
acknowledge the importance of IPR if they crave business environments favorable to creativity
and innovation. Upon successful enforcement of the law, the nations or regions are endowed with
competitiveness to attract investment as well as accumulate IC for the purpose of transforming to
the highest economic development stage—the innovation-driven stage.

The limitation of this study also points to a future research opportunity. Previous empirical
studies (e.g., Alipour 2012; Hejazi et al., 2016; Nimtrakoon, 2015; Smriti & Das, 2018) revealed
that HC is the key component in the VAIC model. This study employed the conventional approach
of measuring HC in the VAIC model. However, we argue that total employee expenditures do not
completely reflect HC because of the difference between cost and value. Hence, future studies
might explore and develop the model to measure HC.
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