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MEASURING INTELLECTUAL CAPITAL
OF NATIONAL ECONOMIES?

Abstract

The importance of intellectual capital for creating and sustaining competitive
advantage of firms has been well established and confirmed in theory and practice.
Intellectual resources proved to be the most valuable resources in the process of value
creation for various stakeholders. Starting from 1980s onwards, both researchers
and practitioners have focused on finding the best solution for measuring intellectual
capital in order to enable efficient management and reporting on intellectual capital.
Soon after that, their attention switched from an organisational level to the level of
cities, regions and national economies. The intellectual capital of a nation has become
the most important driver of national wealth. Therefore, the aim of the paper is to
examine the concept of national intellectual capital, as well as various measurement
methodologies available for valuing the intangible resources of nations. Critical
assessment of presented methodologies will give an overview to the policy makers how
to identify and value the national intellectual capital in order to increase their national
wealth and improve the well-being of their citizens.
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MEPEILE HHTEJIEKTYAJIHOI' KAIIUTAJIA
HAIOIUOHAJIHUX EKOHOMUJA

AnCTpaKT

3nauaj unmenexmyannoe Kanumana 3a CMeaparse U 0OPHCaABaAre KOHKYPEHTNCKe
npeonocmu npedyzeha je 0oopo ymephern u nomephen y meopuju u npaxcu. Mume-
JIeKMYant pecypcu ¢y ce NOKA3an Kao HajepeoHuju pecypcu y npoyecy cmeaparsd
epedHocmu 3a paziuyume cmejrkxonoepe. Iloues 00 1980-ux u ucmpascusadu u npax-
muuapu ¢y ce QOKycupamu Ha npoHaIaxcere Hajoomes peuersa 3a mepere umme-
JIeKMYanHoe Kanumana Kaxko ou omocyhunu eqouKacHo ynpasasarse i u36eulmagarse o
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UHMENEKIMYATHOM Kanumainy. Yop3o 3amum, wuxoéa najicra ce ca OpeaHusayuoHoe
HUB0A NOMEPULA HA 2padose, pesuoHe U HayuoHanHe npuspede. Hayuonannu unme-
JIeKIMYanHy Kanumai je nocmao Haj3Ha4ajHuju NOKpemay HayuoHanHoe bozamemea. Y
TOM CMUCTY, YU/b 0802 PAdd je 0d UCIPAXCU KOHYENN HAYUOHATHOR UHMENEKMY aTHO2
Kanumana, Kao u pasiudume pacnoioxcuee Memooonoauje 3a meperse Hemamepujai-
HUX pecypca Ha HUB0Y HAYUOHATHUX npuspeda. Kpumuuka oyena npesenmosanux me-
mooonoeuja he oamu yeuo Kpeamopuma noaumuKa Kako 0d UOeHmupuKyjy u peonyjy
HAYUOHATHY UHMENeKIMYATHI KANnumain y yumsy nogeliarsa mixo60e HAYUOHATHOZ 60-
eamemea u nobowpuarba 006poOUMU HUXOBUX epahana.

K./bylmepelm: HAYUOHAIHU URMETIEKMYAJIHU Kanumdali, ekonomuja 3HARA, Memooo-
]lOZMj@ meperbd, HAYUOHAIHO boeamcmeo

Introduction

Numerous technological advances and globalization have altered the sources of value
creation and growth. In the new era — the knowledge era — the emphasis has been put on the
knowledge resources as the primary production factors which have replaced the traditional
production factors, such as a land, labour and capital. Only a few decades ago in 1978, the
80% of the value of corporations was attributed to the tangible assets, while 20% was ascribed
to intangible assets (Sullivan & Sullivan, 2000, p. 328). In contemporary circumstances, this
proportion has changed in favour of intangible assets, and now the intangible, intellectual
resources have the dominance over tangible assets — 87%:13% (Ocean Tomo, 2015).

The importance of intellectual resources in the process of value creation has been
well recognised by the knowledge intensive firms starting from 1980s onwards. The market
value of these firms was far above their book value, and this difference was attributed to the
intellectual capital. As the main components of the intellectual capital at the micro level,
the human, structural and relational capital, were identified. Once, the intellectual resources
proved to be important and valuable for the competitiveness of firms, academic researchers
and practitioners have been interested in the role they have in the process of wealth creation
and competitiveness of cities, regions and nations. Since then numerous studies have been
conducted focusing on valuing national intellectual capital by replicating microeconomic
models for measuring intellectual capital (Lazuka, 2012, p. 8).

But in order to efficiently manage intellectual capital of nations, improve the
competitive position of a country in the international market, and hence improve the living
conditions of their citizens, it is necessary to better understand the concept of intellectual
capital of nations, its categorization, and measuring approaches. Bearing all this in mind, the
aim of this paper is to give the comprehensive analysis of the concept of intellectual capital at
the national economy level, theoretical examination of its relationship and contribution to the
economic growth from the growth theories, and critical analysis of different methodologies
available for measurement these intangible resources.

The paper is structured as follows. The introduction gives the brief overview of the
subject of the paper and describes the authors’ motivation for choosing this topic. The first
section is devoted to the macroeconomic foundations of intellectual capital. Afterwards, the
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role of intellectual capital in economic growth literature will be studied. The subsequent
section will critically address several methodologies for the measurement of the intellectual
capital of nations. Finally, the conclusion will sum up the main findings.

The Macroeconomic Foundations of Intellectual Capital

The rapid development of information and communication technologies brings
substantial benefits which are used for intensifying the dynamics of economic development
of countries and regions, thus leading to the effective transformation of knowledge,
skills, talents and know-how of individuals in profit and non-profit organisations and
enterprises. Contemporary business conditions require workers with diverse intellectual
agility and competences needed for the critical thinking in the technologically intensive
environment (Krsti¢ & Vukadinovi¢, 2009). Besides, these knowledge workers are
necessary for creating potentials and new resources in order to increase the wealth of
nations.

Therefore, the competitive advantage of nations and their wealth is no longer based
on comparative advantages they have, but on competitive advantages they create (Rakié¢
& Radenovi¢, 2016). Constant technological changes and processes of globalization and
liberalization have directed the transformation of industrial economies into knowledge
economies by shifting the focus of natural resources to the knowledge and innovation
(Laroche et al., 1999, p. 88). In this new economy, knowledge, innovations and
networking have become the basic drivers of a country’s economic prosperity, and hence
the wealth of nations depends on the level of knowledge and its effective and efficient
usage (Krsti¢ & Vukadinovi¢, 2009, p. 460).

Although the notion of intellectual capital is mostly associated with the
microeconomic and management literature, its roots can be easily found in the
macroeconomic and growth literature as well. Originally, the term intellectual capital
was ascribed to Machlup (1962), who coined it in order to explain the importance
of knowledge for the growth and development of firms and nations. It has been well
recognised that knowledge, i.e. intellectual capital occupies the central place in the
process of economic growth and development in the knowledge economy (Krsti¢ &
Stanisi¢, 2013, p. 153).

The concept of intellectual capital of a country involves the combination of various
variables which can be helpful for identification, encompassing and management of its
invisible intangible wealth. This concept has to provide the basis for measuring and
monitoring of national (regional) intellectual resources, determine their impact on the
previous development and necessary steps of macroeconomic management in guiding
economic prosperity (Krsti¢ & Vukadinovi¢, 2009). Malhotra (2000) highlights that
policy makers of national economies development policies are trying to find consistent
and reliable methodology to measure knowledge assets in order to comprehend their
relations with the future performance.

The concept of national intellectual capital involves the implicit value of individuals,
firms, institutions, communities and regions that are the current and potential sources of wealth
creation (Edvinsson & Stenfelt, 1999; Bontis, 2004). The intellectual capital of a country
represents its capability to transform knowledge and other intangible assets into wealth (Bradley,
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1997a; 1997b). The intellectual capital of a nation or society reflects the intellectual capital
of its individuals and organizations (Edvinsson, 2002). The wealth of a nation or a country
can be viewed as the combination of the financial wealth of a country represented in gross
domestic product per capita and national intellectual capital (Figure 1). The notion of national
intellectual capital is based on the elements of the microeconomic concept of intellectual capital,
that is, human capital and structural capital. Numerous studies have replicated measurements
from micro level to the level of nations (Edvinsson & Stenfelt, 1999; Malhotra, 2003; Bontis,
2004; Andriessen & Stam, 2004; Hervas-Oliver & Dalmau-Porta, 2007; Weziak, 2007; Stahle
& Bounfour, 2008; Lin & Edvinsson, 2008; 2011; Stam & Andriessen, 2009; Lazuka, 2012).
Moving from the level of a firm to the level of a nation is based on a premise that intellectual
capital is an important driver of productivity and competitiveness of a country as it is for a
firm (Labra & Séanchez, 2013). The intellectual capital of nations is a concept that applies the
principles of intellectual capital measurement and management on a macroeconomic level in
order to direct the future perspectives of economic developments (Andriessen & Stam, 2004,
p. 11). However, the complexity of intellectual capital valuation makes it impossible to simply
translate micro models to the national level (Lin & Edvinsson, 2011), since the assessment of
hidden value for countries is more difficult than for firms (Képyla et al., 2012).

National
Wealth

Financial Intellectual
Wealth Capital
|
l |
. Structural
Human Capital ] Capital ]

|
| |

. Organizational
Market Capital 1 Capital ]

|
{ i
Renewal Process
Capital Capital

Figure 1. The Intellectual Capital of Nations
Source: Bontis (2005, p. 115)

According to Bontis (2004) the national intellectual capital is comprised of four
components: human capital (“knowledge, education and competencies of individuals in
realizing national tasks and goals” (p. 20)), market capital (“intellectual capital embedded
in national intra-relationships” (p. 23)), renewal capital (“nation’s future intellectual wealth”
(p- 24)) and process capital (“non-human storehouses of knowledge in a nation which are
embedded in its technological, information and communications systems” (p. 21)). But, there
is not a unique classification of intellectual capital components among researchers and “the
content of intellectual capital and its different components (i.e. human/relational/market/
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structural/process/renewal) remains quite vague” (Képyla et al., 2012, p. 346). Different
studies employ different classifications and this puts considerable obstacle for international
comparisons. Namely, the basic enticement for measuring the intellectual wealth of nations
is to gain insight into the relative advantage of countries, thus enabling the development of
policies directed toward improving future economic performance (Andriessen & Stam, 2004,
p. 11). This is possible by comprehending the relationships and synergies that can increase the
value of each sub-component of intellectual capital (Choo & Bontis, 2002).

Before assessing different measurement methodologies, the role of the intellectual
capital in the process of wealth creation will be explained through the growth literature.

Intellectual Capital in the Growth Literature

According to neoclassical economic theory, knowledge as the central part of
intellectual capital has always been the contributing factor of economic relationships whose
value has been expressed through the price of labour (Vlada RS, 2011, pp. 2-3). Due to the
law of diminishing returns, the theoretical explanation of economic growth was based on
the extensive usage of natural resources and labour, on one hand, and changes in technology
and organization of production, on the other hand, where these changes were observed as an
exogenous factor of economic development (Vlada RS, 2011, p. 3). Namely, the costs and
benefits of the development and application of new technologies were not incorporated in the
growth model, since it was believed that they are the result of non-economic factors.

Therefore, the Solow’s (1957) growth model was unable to explain the major
determinants of productivity growth (Viedma Marti & Cabrita, 2012, p. 18), as the huge
amount of growth was attributed to the Solow’s residual, i.e. the part of output growth that
cannot be accounted for by growth in the primary production factors (labour and capital), but
by other exogenous factor that have influence on growth. This residual factor accounted for
85% of the output growth that could not be explained by changes in the growth of physical
inputs (Wilson & Briscoe, 2004, p. 38).

Hence, the basic Solow’s model can be augmented by incorporating different types of
labour (for example, different lengths of schooling, qualifications, occupations, etc.) (Wilson
& Briscoe, 2004, p. 40), i.e. stock of human capital as an additional explanatory variable in
the model, so that production function has the following form (Mankiw et al., 1992, p. 416):

Ff = KFHf{ﬂtLt:]i_E_S

Where: o + f < 1, Y — output, K — capital, L — labour, 4 - the level of technology, H —
stock of human capital, 7 — time.

This form allows to easily establish the relationship with current and past investments
in knowledge, since these investments in intellectual capital generate current output, holding
tangible inputs constant (Wilson & Briscoe, 2004, p. 40). Thus, the stock of human capital
determines the income per capita, whereas differences in saving, education, and population
growth explain cross-country differences in income per capita (Mankiw et al., 1992, p. 433).

Based on the critics of the traditional neoclassical growth model, the new theories
emerged which observed these other factors as endogenous. These endogenous growth
models focus on the importance of knowledge and innovations for the long-term economic
growth (Romer, 1986; 1987; 1990; 1994; Lucas, 1988; Pelinescu, 2015). Rapid changes in
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economic and everyday life, as the consequence of the increase of scientific and professional
knowledge, have led to the augmentation and revision of the economic growth model to
incorporate technological changes. The important proposition of the new growth model is
the fact that technology, i.e. knowledge, i.e. intellectual capital is not subject to the law of
diminishing returns (Vlada RS, 2011, p. 3).

Opposite to the neoclassical growth model which implies the convergence in the gross
domestic product per capita, that is, the convergence of the countries at different level of
economic development, the endogenous growth models arose as the result of divergence
in the gross domestic product per capita of different countries, and rejecting the premise of
diminishing returns (Cvetanovi¢ & Novakovi¢, 2014, p. 111). Namely, the theorists of the
endogenous growth consider the state of imperfect competition as real, and thus economies
do not need to unconditionally achieve the stable rate of equilibrium growth, whereas the
growth at rates higher than equilibrium is sustainable due to the increasing returns (Cvetanovié
& Despotovi¢, 2014, p. 13). According to Romer (1986), “the long-run growth is driven
primarily by the accumulation of knowledge by forward-looking, profit-maximizing agents”
(p. 1003).

Endogenous growth models can be divided into three broad groups (Mervar, 1999;
2003; Cvetanovi¢ & Despotovi¢, 2014; Cvetanovi¢ & Novakovi¢, 2014):

*  Models based on the externalities, in which the departure from the assumption of
diminishing returns is linked to the effects of learning by doing (Arrow, 1962),
spillovers of knowledge (Romer, 1986), and human capital accumulation, either
through schooling or learning-by-doing (Lucas, 1988);

*  Models based on the research and development activities, in which building
upon the Schumpeter’s ideas (1942) the drivers of economic growth are the
results of research and development activities. Romer’s dynamic model (1990)
is characterised by the monopolistic competition and existence of research
sector that uses human capital and existing stock of knowledge to produce new
knowledge. Hence, the basic implication of this model is that an economy with a
larger stock of human capital will achieve faster growth (Romer, 1990, p. S99).

* AK growth models, in which the economic growth is a result of capital
accumulation, where capital can have different forms, including human and
physical capital (Rebelo, 1991). In these models A does not represent the level of
technology, but constant that indicates the linear relationship between produced
output and capital (Mervar, 2003, p. 383), where the marginal product of capital
has to be above specific lower bound in order individuals to endlessly accumulate
capital and investments never to exhibit the diminishing returns (Cvetanovi¢ &
Novakovi¢, 2014, p. 117).

The important implication of the endogenous growth models is that economies with
a larger extent of savings and investments grow faster in the long run, and hence, policies
that have influence of the rate of savings are more important for economic prosperity, since
they can contribute to the continuous increase of growth (Mervar, 1999, p. 12). Additionally,
governments orientated toward supporting the economic growth and development, have to
design macroeconomic policies that stimulate investments in the research and development
of new ideas, as well as to subsidize the accumulation of total human capital (Romer, 1990,
p- S99). The intellectual capital theory is rooted in these endogenous growth models, where
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the value of enterprises and wealth of cities, regions and nations is generated from human,
structural and relational capital (Kolakovi¢, 2003, p. 925).

Measurement Methodologies at Macro Level

During the last two decades, research and studies on national intellectual capital
have shaped several measurement tools to capture the impact of intellectual capital on the
economic performance of a country. Developed methodologies seems to differ mainly in
the fact that some use secondary data in order to make international comparison of the
certain national intellectual capital indicators, while other focus on primary data with the
objective to use the obtained information about intellectual capital for the internal strategic
guidance perspective (Salonius & Lonnqvist, 2012, p. 333) and decision making on national
intellectual capital (Labra & Sanchez, 2013, p. 585). In general, it is possible to identify two
approaches in classifying and measuring intellectual capital (Labra & Sanchez, 2013, p. 587):
one stemming from the research of intangibles by academics and professionals, and other
developed by international organizations aiming at studying competitiveness, innovative
capacity and development at the level of national economies.

The first attempts of valuing national intellectual capital are linked to Sweden and
research conducted by Caroline Stenfelt and Madeleine Jarehov under the supervision of Leif
Edvinsson in 1996 (Edvinsson & Stenfelt, 1999). These authors attempted to quantify the
factors which determine the future success of Sweden by employing the Skandia Navigator.
After presenting first prototype of the intellectual capital of nations, Leif Edvinsson and
his team have worked continuously on the improvement of their research and they have
identified five key indicators for determining position, evolution, speed and direction of future
development of national intellectual capital: innovations, external relations and exchange of
knowledge, human capital, information technologies and entrepreneurship (Edvinsson &
Stenfelt, 1999, pp. 25-28).

Deriving from this study, and with the help of Edvinsson and Stenfelt, similar research
has been conducted in Israel during 1997 by the Edna Pasher PhD and Associates (Pasher &
Shachar, 2005). Their research project was divided in four phases (Pasher & Shachar, 2005,

p. 141):
»  The first phase was orientated toward shaping the vision of a country to serve as
a research benchmark;
*  The second phase was devoted to the core competencies needed for the vision
achievement;

*  The third phase was orientated toward determining the key success factors for
each competence; and
*  The forth phase was oriented toward determining the indicators for each factor.

The core competences, key success factors and indicators were clustered,
according to Skandia model, into four categories: renewal and development capital,
human capital, market capital, and process capital (Pasher & Shachar, 2005, p. 142).
After that numerous studies have been conducted in different countries and regions. Some
of them are: Bontis (2004) for the Arab region; Bounfour (2003), Edvinsson and Bounfour
(2004), Andriessen and Stam (2004), Pulic (2005), Weziak (2007) for the EU countries; Lin
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and Edvinsson (2008) for the Nordic countries; Lin and Edvinsson (2011) for 40 countries;
Poyhonen and Smedlund (2004) for a cluster in the eastern part of Finland; Schiuma et al.
(2008) for the Italian regions; Huggins et al. (2014) for 546 regions; etc.

One of the interesting study is certainly study conducted by Andriessen and Stam
(2004) for the EU countries. These authors developed Intellectual Capital Monitor for the
measurement of intangibles comprising of three components: human, structural and relational
capital, and three different perspectives: assets, investments and effects, in order to highlight
the significance and changes between past, present and future developments. Their 3x3
matrix is filled with 38 performance indicators for measuring the intellectual capital. Based
on the research results they concluded that (Andriessen & Stam, 2004, pp. 17-18):

*  Leading economies have substantially greater value of both human and structural

capital;

+ Investments in intellectual capital pay off, since there is strong and significant

correlation between investments and assets;

*  Low values of intellectual capital assets seem to be a guarantee for low intellectual

productivity.

Another important study is the one conducted by Bontis (2004) for the 10 countries
from the Arab region. This study is also based on Skandia model where intellectual capital
encompasses four key components: human capital, process capital, market capital and
renewal capital. Thus, National Intellectual Capital Index represents the average value of four
partial indexes: National Human Capital Index (seven indicators), National Renewal Capital
Index (seven indicators), National Market Capital Index (three indicators), and National
Process Capital Index (eight indicators). Once, these indexes were calculated the structural
equation map was developed and the links among indexes were established. Based on the
conceptual map the national wealth of Arab countries was directly determined by human
and market capital, while process capital had direct influence on renewal and market capital,
renewal capital directly influenced human capital, and human capital also had direct influence
on process capital (Bontis, 2005, p. 131). The results provided on this structural map are
important since “they clearly indicate that the weighting of components may be based on the
analysis of inter-relational dependencies rather than speculative choices (Stéhle, 2008, p. 10).

Also, Edvinsson and Bounfour (2004) developed the IC d-VAL® for measuring
intellectual capital of nations and regions. This measure is comprised of four dimensions
— resources, processes, assets and outputs. For each dimension a benchmarking process
with the best performers is conducted, and performance indexes and composite index per
country are calculated. These authors applied the proposed framework for benchmarking the
performance of EU countries.

As mentioned earlier in the study, second approach focuses only on partial indicators
within different methodologies proposed by numerous international institutions, such as:
the World Bank — Knowledge Assessment Methodology, the INSEAD — Global Innovation
Index, the World Economic Forum — Global Competitiveness Index, the International
Institute for Management Development — World Competitiveness Index, the United Nations
Development Programme — Human Development Index, the European Union — Innovation
Union Scoreboard, the Organization for Economic Cooperation and Development — Science,
Technology and Industry Outlook, etc. These models report rankings of countries similar to
those proposed by previously described models, but opposed to the academic models which
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determine the intellectual capital as an independent factor comprising only indicators of
intangible assets, the international organization models combine the indicators of tangible
and intangible assets to determine competitiveness, innovation capacity, or development of
a country without clear identification of intellectual capital (Labra & Sanchez, 2013, p. 588).

However, these international organization models are widely accepted by policy
makers and much more used then models exclusively dealing with intellectual capital. This
is due to the fact that policy makers are not yet familiar with the concept of intellectual
capital, even though the elements of national intellectual capital such as national brand or
competence level are highly valued (Salonius & Lonnqvist, 2012). As the knowledge and
acceptance of composite indexes grow among policy makers, the importance of presented
models for understanding and managing intellectual capital of national economies will grow
as well. Nonetheless, no consensus yet exists on the evaluation models or the indicators.

Conclusion

During last decades intellectual capital has become the most important source of value,
wealth and prosperity. Expansion of knowledge based business activities and technological
revolution have led to the economic transformation at micro and macro level, and hence
raw materials and labour are no longer the main source of value creation, but capabilities of
creating and using the knowledge resources.

These intangible assets are important for companies and their stakeholders, as well as
for the macroeconomic policy makers. Namely, intellectual resources are principal source of
competitive advantage which must be identified, measured and controlled in order to obtain
efficient management in companies, and besides, these resources are key drivers of growth
and competitiveness in an economy and their measurement is crucial for designing and
implementing public policies.

National intellectual capital incorporates hidden values of individuals, firms,
institutions, communities and regions which are the source of wealth, competitiveness and
productivity of nations. These hidden values represent the base for the future development, and
hence in is necessary to map the intellectual resources in a country in order to systematically
monitor the development of national intellectual capital. Therefore, it is necessary to find a
consistent and reliable measure of the national intellectual capital that can help governments
to improve the management of the intangible resources which are key determinants of the
success of an economy.

This paper addressed numerous models for measuring the intellectual capital of
national economies. Although the measurement of national intellectual capital is widely
leaned on the microeconomic concept of intellectual capital measurement, consensus does
not exist among researches about key indicators which best capture the value of intellectual
capital of nations. Namely, different researchers differently group indicators within partial
indexes and this undermines the possibility of comparative analysis of the intellectual capital
of different countries.

The other issue is related to measurement and metrics, since even when the model is
well structured and consistent, it does not provide straightforward guidelines for valuing the
relationship among the subcomponents of intellectual capital and hence it is hard to ensure
the validity of the index (Stahle, 2008, p. 7). Additionally, the suggested models combine
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different indicators into a composite index based on a hypothetical weights instead of the
established relations between the subcomponents.

Bearing all this in mind, future research should be focused on resolving several
issues in order to adequately capture the value of intellectual capital and its contribution
to the economic growth and national wealth. First, the clear definitions and classifications
of intellectual capital components should be determined. Then, the relationships between
intellectual capital components should be clearly established and based on these relationships
the proper weights should be determined to each subcomponent. Finally, when determining
the contribution of intellectual capital to the economic growth other non-intellectual capital
factors should be taken into account as well.
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