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Abstract

Organizational ability to create and successfully manage knowledge, in its different forms, has become the basis of
superior organizational performance and sustainable competitiveness. Nowadays, especially in developed economies,
the importance of knowledge and intangible resources, i.e., intellectual capital, is rapidly increasing. The intangibles
have a dominant role and gradually are replacing physical resources as the most important production factors of or-
ganizational success. Many studies gave significant findings in the field of intellectual capital measurement and its
conceptualization, but there still is not a worldwide consensus on the dimensions of intellectual capital. Previous re-
search focused mainly on traditional intellectual capital dimensions—human, relational, and structural capital—ne-
glecting organizational renewal capability as a dimension of intellectual capital. There are no systematic findings on
whether there are interrelationships of traditional intellectual capital dimensions in transition economies. This paper
addresses and empirically tests the complementary role of traditional intellectual capital dimensions in organizational
renewal, in the context of a transition economy. Primary data were collected using previously psychometrically vali-
dated questionnaires from 224 organizations in the Republic of Srpska, Bosnia and Herzegovina. Partial least squares
structural equation modelling (PLS-SEM) was used to test hypothesized relationships. Research findings suggest that
renewal capital has a significant role. Furthermore, it demonstrates the intensity of relational and structural capital
connection with knowledge renewal, highlighting the significance of different forms of knowledge in organizational
renewal. Managers can find some useful directions to efficiently manage intellectual capital and to be aware of the
presence of knowledge resource interrelationships and their importance for organizational renewal.

Keywords: intellectual capital, renewal capital, PLS-SEM, transition economy

1. INTRODUCTION to a knowledge-based economy (Bontis, 1998; Mar-

tinez-Torres, 2006; Huang & Wu 2010) and organiza-

In a modern economy, under the influence of
globalization and increasing information-technologi-
cal changes, organizational success is not determined
primarily by traditional, well-known factors such as
physical and financial resources. The process of value
creation and the competitive advantage of organiza-
tions are defined mainly by intangible or invisible re-
sources such as intellectual capital (Bontis, 1998;
Sveiby, 1997; Edvinsson & Malone, 1997; Stewart,
1997; Inkinen, 2015) and the capability of organiza-
tions to change and renovate their knowledge bases
to respond to an unpredictable, dynamic, and turbu-
lent environment (Edvinsson & Malone, 1997). Par-
allel to the transformation from a production-based

tional sensitivity to market needs was a shift from
managing tangibles toward managing intangibles and
intellect-based resources (Bontis et al. 1999). Intel-
lectual capital and how to efficiently and effectively
manage intellectual capital as a function of organiza-
tional success and lasting competitiveness became a
focus of research interest in last few decades.

Intellectual capital represents a bundle of intan-
gibles such as organizational knowledge, experience,
skills, and links between organizations and external
parties (Bontis, 1998; Sveiby, 1997). Because intellec-
tual capital is composed of various dimensions, intel-
lectual capital composition has been discussed widely
in the literature. In addition to its composition, views
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on intellectual capital can be classified as static and
dynamic. Whereas the static approach to intellectual
capital focuses on intellectual capital as stock owned
by an organization in the form of patents, trade-
marks, or brands (Brooking, 1996; Stewart, 1991), the
dynamic approach frames intellectual capital as a dy-
namic organizational capability or flow (P6yhonen,
2005). The main purpose of the static approach is to
identify and evaluate existing intangibles, as opposed
to the dynamic approach, the aim of which is to pos-
sess the capability to use, develop, and modify intan-
gibles. The most frequently used intellectual capital
perspective to conceptualize intellectual capital is the
static view (Bontis, 1999). This research uses the
static approach to enhance the understanding of
specifics of intellectual capital dimensions and their
connections in the context of a transition economy.
Therefore, intellectual capital is regarded as stock —
something that can be easily identified, moved, and
traded (Kianto, 2007).

There are various classifications of intellectual
capital, but the most widely accepted involves three
dimensions: human, relational, and structural capital
(Stewart, 1997; Edvinsson & Malone, 1997; Roos et
al., 1998; Bontis, 1998; Bontis et al., 2000). A less fre-
qguently mentioned intellectual capital dimension, re-
newal capital, consists of resources linked to
organizational growth and long-term research and
development (Bontis, 2004); it is used as a fourth in-
tellectual capital dimension in the proposed research
model. This intellectual capital dimension shows
how well an organization reacts to challenges com-
ing from outside (Edvinsson & Malone, 1997). Re-
newal capital becomes a crucial part of intellectual
capital in a turbulent and unpredictable market.

According to the author’s knowledge, there is
a lack of research that examines the proposed inter-
relationships between intellectual capital dimen-
sions, including renewal capital as an important
dimension, in context of transition economies, es-
pecially in case of the Republic of Srpska, Bosnia and
Herzegovina. Organizational renewal is a crucial di-
mension of intellectual capital because it renovates
the existing knowledge of the organization and fo-
cuses on the importance of organizational learning.
However, organizational renewal is dependent on
the previous use and development of human, rela-
tional, and structural capital.

This research proposes and empirically tests links
between traditional intellectual capital dimensions
and renewal capital as a key aspect of intellectual cap-
ital in a dynamic and unpredictable organizational en-
vironment in the context of a transition economy such
as the Republic of Srpska, Bosnia and Herzegovina. Di-
mensions of intellectual capital are conceptualized
based on a literature review and measured using a
psychometrically validated questionnaire. Research
findings showed significant positive interaction be-
tween traditional intellectual capital dimensions and
renewal capital and indicated a more pronounced im-
portance of tacit knowledge gained through commu-
nication with customers for organizational learning
and knowledge renewal.

The paper is organized as follows. The first sec-
tion consists of a literature review of intellectual
capital phenomenon and its different classifications.
The role of renewal capital was less frequently men-
tioned, but the crucial intellectual capital dimension
was emphasized. In the next section, the research
methodology including a sample structure, statisti-
cal power analysis, data collection process, and ap-
plication of an econometric technique to test the
defined hypotheses is presented. A detailed data
analysis, discussion of obtained results, and final re-
marks are presented as a conclusion. A summary of
results, research contributions, and guidelines for
managing intellectual capital are given for aca-
demics and business practitioners. Some limitations
of the research are addressed, and future research
directions are suggested.

2. THEORETICAL BACKGROUND

2.1 Intellectual capital phenomenon and its
classification

The term intellectual capital was first mentioned
by Kronfeld & Rock (1958), who used this term to ex-
plain differences in net worth appraisals and
price/earnings ratios between (Edvinsson, 2009).
Galbraith (1969) is regarded as the first economist
who used the term intellectual capital as a construct
that explains differences between market and book
value (Edvinsson, 2009; Khan, 2011). According to
Galbraith, intellectual capital is not just knowledge
orintellect. It represents all invisible or intangible re-
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sources and actions that are able to generate future
value (Roos et al., 1997; Bontis, 1998).

Research interest in the intellectual capital field
increased in recent years (Bontis, 2001; Serenko &
Bontis, 2004). Two different streams of intellectual
capital research can be identified. The first is the mea-
surement stream of intellectual capital research (Mar-
tin Castro et al., 2011), the purpose of which is to
measure and report intangible resources using tradi-
tional financial indicators (Roos et al., 1997; Petty &
Guthrie, 2000). The second, the strategic-oriented
stream (Martin Castro et al., 2011), is focused on ana-
lyzing and detecting the role of intellectual capital in
the creation of values and organizational success (Roos
et al., 1997; Pett & Guthrie, 2000). There are various
definitions of intellectual capital, such as “knowledge
that can be converted into value” (Edvinsson & Mal-
one, 1997); the sum of intangible resources and their
flows (Bontis et al., 1999); and the sum of stocks or
knowledge funds, intangible assets, and capabilities,
which allow development of the main business pro-
cesses in organizations, providing a competitive advan-
tage (Martin de Castro et al., 2011). Because there are
many different definitions of intellectual capital, con-
sequently there is no clear classification of intellectual
capital. The literature review indicated different di-
mensions of intellectual capital, such as human and
structural capital (Edvinsson & Malone, 1997); human,
organizational, and social capital (Reed et al., 2006);
and structural, consumer, and employee capital
(Zerenler et al., 2008). The most widely used is the clas-
sification of intellectual capital as human, structural,
and relational capital (Bontis, 1999; Zerenler et al.,
2008, Cabrita & Bontis, 2008).

2.2 Intellectual capital components and their
interrelationships

Traditionally, intellectual capital is composed of
human, relational, and structural capital, combined
in different ways. Recently, renewal capital has been
considered as part of intellectual capital (Kianto,
2010) that enables organizational growth and long-
term research and development (Bontis, 2004) em-
phasizing how well organization respond to future
challenges and radical changes in the market (Ed-
vinsson & Malone, 1997). A brief description of in-
tellectual capital dimensions follows.

Human capital represents a key dimension of in-
tellectual capital composed of the knowledge, skills,
and expertise of employees. Human capital is the sum
of the values, attitudes, and capabilities of employees,
providing a competitive advantage and value creation
(Cohen & Kaimenakis, 2007). It refers to know-how,
experience, and talent of employees and managers in
organizations (Edvinsson & Sullivan, 1996; Roos et al.,
1997; Bontis, 1998). The significance of human capital
is enormous because it is considered to be a prime in-
tellectual capital dimension with unquestionable eco-
nomic value (Stewart, 1997; Cohen & Kaimenakis,
2007; F-Jardén & Martos, 2009). However, significant
individual knowledge accumulation does not influ-
ence intellectual capital unless it is considered to be
complementary to organizational capital. In this paper,
human capital refers to the intelligence of organiza-
tional members (Bontis, 1998), composed of out-
standing, experienced, and skilled employees, who
are prone to teamwork, knowledge sharing, continu-
ously improving their capabilities, and doing the best
that they are able.

Relational capital refers to relationships be-
tween an organization and external parties such as
customers, suppliers, business associations, and
other stakeholders (Roos et al., 1997; Sveiby, 1997,
Bontis, 1999; Marr, 2006). Bontis (1999) emphasized
the significance of any knowledge flow from exter-
nal sources to organizations and vice versa. The lit-
erature often mentions external parties’
perceptions of the organization and its products,
brands, reputation, and image as parts of relational
capital. It is assumed that these relationships are
specific to organizations and are tacit and nontrans-
ferable, which disables their imitation and substitu-
tion. Therefore, relational capital is considered to be
as strategic relevant source of sustainable competi-
tive advantage and above-average organizational
performance. In this paper, relational capital refers
to knowledge of marketing channels and customer
relationships (Bontis, 1998).

Structural capital is a relevant strategic resource
encompassing intangible assets such as organiza-
tional structures, business process (manuals), orga-
nizational routines, administrative systems,
distributional networks, communications, databases,
and information-communication technologies (Ed-
vinsson & Sullivan, 1996; Roos et al., 1997; Stewart,
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1997; Sveiby, 1997; Bontis, 1998; Marr, 2006; Cabrita
& Bontis, 2008). It represents developed organiza-
tional knowledge inseparable from the organization.
Although structural capital improves the capabilities
of employees, it must be considered apart from em-
ployees. Structural capital refers to knowledge re-
maining in an organization after employees leave the
organization at the end of the workday or even when
they permanently leave the organization. In this
paper, structural capital consists of elements of effi-
ciency, transaction times, procedural innovativeness,
and access to information for codification into
knowledge (Bontis, 1998). Without structural capital,
intellectual capital would just be human capital.
Structural capital has a critical role because it en-
ables measurement of intellectual capital at organi-
zational level (Bontis, 1998).

Renewal capital represents organizational re-
sources to renovate an existing knowledge base and
advance learning capabilities. Organizations with
more-developed renewal capital are capable of build-
ing and enhancing based on previous knowledge and
creating new knowledge (Maditinos et al., 2010). Be-
cause organizations need to survive in an unpre-
dictable and turbulent environment, renewal capital
is an important dimension of intellectual capital
(Kianto et al., 2010). In this dynamic environment, or-
ganizations need to continuously develop and reno-
vate to be ahead of the competition (Eisenhardt &
Martin, 2000). Many studies investigated organiza-
tional renewal using different terms, such as organi-
zational learning (Huber, 1991), knowledge creation
(Nonaka & Takeuchi, 1995), organizational change
and development (Weick & Quinn, 1999), dynamic
capabilities (Eisenhardt & Martin, 2000), organiza-
tional agility (Bessant et al., 2001), continuously in-
novating (Boer & Gertsen, 2003), and organizational
renewal (Kianto, 2008). The capability to learn and to
renovate knowledge in organizations determines re-
newal capital (Kianto et al., 2010), which is a critical
aspect of intellectual capital especially in organiza-
tions facing a competitive environment (Zollo & Win-
ter, 2002). In this paper, renewal capital consists of
organizational learning and knowledge base renewal
(Kianto et al., 2010). Renewal capital indicates an or-
ganizational ability to learn and to renovate its knowl-
edge which depends on the use of human, relational,
and structural capital (Kianto et al., 2010).

The interaction of intellectual capital dimensions
combined with tangible resources improves competi-
tive advantage and provides above-average perfor-
mance (Maditinos et al., 2010; F-Jardon & Martos,
2012). Human capital is crucial for building structural
capital. It is needed to store knowledge in organiza-
tions. On the other hand, structural capital is impor-
tant for establishing relational capital (F-Jardon &
Martos, 2009, 2012). Creative, skilled, and experi-
enced employees with well-developed relationships
with customers lead to a large number of product in-
novations (Martin de Castro et al., 2013). Bontis
(1998) indicated that human and structural capital
cannot be considered isolated from each other in
order to obtain organizational success. Bontis et al.
(2000) determined that structural capital is comple-
mentary to human and relational capital. Welbourne
and Pardo-del-Val (2009) suggested an intrinsic con-
nection between human and relational capital due to
humans in organization who create, maintain, and
nurture relationships that contribute to organiza-
tional performance. Employees, organizational infras-
tructure, and established networks, individually, are
insignificant; their importance becomes crucial be-
cause of their interrelationships.

Structural capital has an obvious influence on
renewal capital. Explicit knowledge codified and
stored in databases of organizations, information
systems, and written procedures is a standard basis
for creation of new knowledge (Nonaka & Takeuchi,
1995). It is impossible for an organization to learn
if there is no accumulated knowledge in databases
with open access for employees (Argote & Miron-
Spektor, 2011). Because learning is crucial for
knowledge renewal, more developed structural
capital is a necessary condition for updating knowl-
edge funds. Structural capital, as a consequence of
implementing a codification strategy of knowledge
management, provides easy access to stored
knowledge that can be used to enhance renewal
capital. Relational capital refers to knowledge as a
product of tacit knowledge sharing in and out of
the organization. Relationships between an organi-
zation and customers, business partners, and re-
search centres are a source of new knowledge
which nurtures and improves organizational capa-
bility to learn (Hsu, Fang, 2009). Thus, renewal cap-
ital depends on existing knowledge (Kianto et al.,
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2010), especially in the form of tacit cognitive and
technical knowledge (Bueno et al., 2010). Access to
tacit knowledge is possible only through individu-
als’ interaction, which represents an element of
personalization strategy of knowledge manage-
ment focused on communication among individu-
als instead of knowledge objects located in
databases (Hansen et al., 1999).

The following hypotheses are proposed:

H1. Human capital positively effects relational capital.
H2. Human capital positively effects structural capital.
H3. Relational capital positively effects structural capital.
H4. Relational capital positively effects renewal capital.
H5. Structural capital positively effects renewal capital.

The aim was to test the proposed conceptual research
model in Figure 1.

3. METHODOLOGY
3.1 Sample and collection of data

The population used to collect necessary data
consisted of registered 3838 organizations as mem-
bers of Chamber of Commerce and Industry of the
Republic of Srpska. To obtain representativeness of
the results, 349 organizations were contacted by
phone, email, or face-to-face with a request that
guestionnaire be fulfilled by executives as repre-
sentatives of each organization. The data collection
period was from February to July 2018. Many orga-
nizations were contacted several times to obtain
representativeness of the sample. At the end of the
collection period, questionnaires were returned by
243 organizations. The response rate was 69.62%.
Returned questionnaires were thoroughly exam-

Figure 1: Proposed conceptual research model
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ined to detect missing data, inconsistency, and out-
liers that can lead to distortion of results. Through
a data-cleansing procedure, 18 questionnaires were
detected and excluded from the sample. A final
sample of 224 correctly filled questionnaires was
used to test the complex relationships between la-
tent variables. The structure of the sample by in-
dustry branch is presented in Figure 2.

3.2 Measures

The questionnaire used to measure the intellec-
tual capital dimensions of human capital, structural
capital, and relational capital, contained 53 items,
developed and validated by Bontis and applied in

many empirical studies on intellectual capital (Bon-
tis, 1998, 1999, 2000). Measures for renewal capital,
a less empirically observed intellectual capital di-
mension, were developed and tested to provide
their content validity and psychometric robustness
and validated by (Kianto et al., 2010). The question-
naire used in this research is presented in Table 1.

A seven-point Likert scale, where 1 indicated
completely disagree and 7 indicated completely
agree, was applied to measure intellectual capital
dimensions. Perceptual measures were applied to
evaluate intellectual capital which are regarded as
acceptable indicators of intangibles (Kannan &
Aulbur, 2004).

Figure 2: Sample structure: industry branches
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Table 1: Summary of survey items (excerpts from questionnaire)

Human capital

hcl competence ideal level hcll employees perform their best
hc2 succession training program hc12 recruitment program comprehensive
hc3 planners on schedule hcl3r* big trouble if individuals left
hcd employees cooperate in teams hcl4r* rarely think actions through
hc5r* no internal relationships hc15r* do without thinking
hcé come up with new ideas hcl6 individuals learn from others
hc7 upgrade employees’ skills hcl7 employees voice opinions
hc8 employees are bright hc18 get the most out of employees
hc9 employees are best in industry hc19r* bring down to others’ level
hc10 employees are satisfied hc20 employees give it their all
Relational capital
rcl customers generally satisfied rc10 meet with customers
rc2 reduce time to resolve problem rcll customer info disseminated
re3 market share improving rcl2 understand target markets
rcd market share is highest rcl3r* do not care what customer wants
re5 longevity of relationships rcl4 capitalize on customers’ wants
rcé value added service rc15r* launch what customers don’t want
rc7 customers are loyal rcl6 confident of future with customer
rc8 customers increasingly select us rcl7 feedback with customer
rc9 firm is market-oriented
Structural capital
scl lowest cost per transaction sc9 develops most ideas in industry
sc2 improving cost per revenue sc10 firm is efficient
sc3 increase revenue per employee scll systems allow easy info access
sc4 revenue per employee is best sc12 procedures support innovation
sc5 transaction time decreasing sc13r* firm is bureaucratic nightmare
scb transaction time is best scl4 not too far removed from each other
sc7 implement new ideas sc15 atmosphere is supportive
sc8 supports development of ideas scl6r* do not share knowledge
Renewal capital
rnwl Our company has acquired a great deal of new and important knowledge
rnw2 Our employees have acquired many important skills and abilities
rnw3 Our company can be described as a learning organisation
rnwé The operations of our company can be described as creative and inventive

* r denotes reverse-coded item.

Adapted from Bontis, 1998; Kianto et. al., 2010
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3.3 Econometric analysis

Descriptive analysis was carried out using IBM
SPSS software in order to indicate the level of de-
velopment of each item and each latent construct
—the intellectual capital dimension. The t-values, p-
values, and bootstrapping 95% confidence interval
of the bootstrapping procedure indicated the statis-
tical significance of each item.

Structural equation modelling based on partial
least squares was used to test the proposed re-
search hypotheses. Structural model evaluation was
performed using SmartPLS 3.2.8 software. The con-
ceptual research model proposes relationships be-
tween intellectual capital dimensions which are not
direct observable, called latent constructs (Chin,
1998; Ringle et al., 2006). These constructs are op-
erationalized with indicators called manifest vari-
ables (Chin, 2010; Hair et al., 2010) which in this
study are items in the questionnaire (Chin, 2010).
There are two parts to the structural equations.
First, a measurement model known as an outer
model indicates the relationships between items
and their appropriate latent construct. Second, a
structural model known as an inner model contains
relationships between latent constructs indicating
research hypotheses (Chin, 1998).

4. RESULTS
4.1 Power analysis

The partial least squares structural equation
modelling (PLS-SEM) technique is appropriate for
smaller sample sizes. However, the general rule of
thumb indicates that the sample size should be at
least 10 times greater than the maximum number
of arrows pointing to a certain latent construct (Hair
et al., 2014). In this case, there were a maximum of
two arrows pointing to the endogenous construct,
so the minimal sample size should be 20. The final
sample size was 224 observations, which suggests
that this sample size is appropriate for PLS estima-
tion. Apart from the rule of thumb, statistical power
analysis for multiple regression was performed
using G*Power 3.1.9.2, which indicated that the
minimal sample size was 55 observations in order
to achieve 80% statistical power of the model, a co-
efficient of determination of 25% of endogenous

construct, or f2 effect size of 0.15. The final sample
size was 224 observations, which exceeds the mini-
mal required sample size for PLS analysis (Chin et
al., 2003, 2010).

4.2 Some additional assumptions

Application of the PLS algorithm requires some
preconditions to be met. In addition to sample size,
SEM based on variance needs to be used in studies
in which the research aim is to predict constructs of
interest. All latent constructs in the structural model
are connected with one-way arrows in a nonrecur-
sive model, so this assumption was met. PLS-SEM
belongs to a family of nonparametric techniques that
handles nonnormal data in analysis. Kolmogorov—
Smirnov’s and Shapiro—Wilk’s normality tests are
used for items of intellectual capital dimensions.
Tests showed that the normality assumption of the
data was not met, which cannot be considered as
barrier to use structural equation modelling. PLS-
SEM is regarded as robust enough not to require nor-
mality distributions of data (Barclay et al., 1995).

4.3 Outer model assessment

According to the literature, there are many
guidelines for the evaluation of PLS-SEM results
(Chin 1998, 2010; Henseler et al., 2009; Hair et al.,
2017). Assessment of PLS-SEM involves two stages:
the outer model or measurement model is assessed
in the first stage, followed by the second phase in
which the structural model or inner model is evalu-
ated. The measurement and structural models are
assessed according to some guidelines which offer
rules of thumb as a basis to determine whether the
obtained results are adequate or not.

In the proposed research model, all latent con-
structs — human, relational, structural, and renewal
capital, as intellectual capital dimensions —are mea-
sured by reflective indicators. To assess the fulfil-
ment of reflective measurement model criteria, the
following criteria must be examined: indicator relia-
bility, internal consistency analysis to determine con-
struct reliability, convergent validity, and
discriminant validity (Hair et al., 2017). In the case of
the reflective measurement model, indicator load-
ings are examined. Indicators with loadings above
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the threshold value of 0.7 are retained in the model
because loadings above 0.7 indicate that the latent
construct explains more than 50% of the variance of
indicator, which means that the indicator has a satis-
factory level of reliability. Next, internal consistency
reliability is assessed using several indicators. Values
of these indicators between 0.7 and 0.95 indicate
satisfactory to good levels of reliability (Hair et al.,
2017). Composite reliability, p., generally used to as-
sess a construct’s reliability (Joreskog, 1971), has val-
ues for intellectual capital dimensions between
0.836 and 0.921, demonstrating high level of con-
struct reliability. The values of other construct relia-
bility coefficients, such as Cronbach’s a and pga
(Dijkstra & Henseler, 2015), exhibit satisfactory inter-
nal consistency of constructs. Convergent validity
shows the extent to which a construct converges in
its constructs by explaining the variances of items.
In other words, convergent validity exhibits whether
each intellectual capital dimension is linked with its
items. It is assessed by the average variance ex-
tracted (AVE) across all items linked with a certain la-
tent construct. All AVE values are above the
threshold of 0.5, which means that all intellectual
capital dimensions, on average, explain more than
50% of the items’ variance. When indicators’ and
constructs’ reliability and convergent validity are suc-
cessfully established, the next step is to assess dis-
criminant validity. Discriminant validity determines
to what extent a latent construct is empirically
unique and different from other constructs in the
structural model. In this study, discriminant validity
is assessed by the heterotrait-monotrait criterion
(HTMT) (Henseler et al., 2015). All obtained HTMT
values are above the conservative threshold of 0.85.
Results are derived from a bootstrapping procedure
at the 5% significance level with 5.000 samples and
use no sign change option, and two-tailed testing.
The BCa bootstrapping confidence interval showed
that none of the HTMT BCa confidence intervals in-
clude a zero value, which means that all HTMT values
are significantly different from 1 and the discrimi-
nant validity for all intellectual capital dimensions in
the structural model is established.

Results in Table 2 indicate that all parameters
have acceptable values above the thresholds, indi-
cating finalization of the assessment of the reflec-
tive measurement model.

Table 2: Internal consistency analysis, convergent
and discriminant validity

Internal consistency reliability and convergent validity

Intellectual capital

Human Relational Structural S:ni(:;lsllal
capital (HC) | capital (RC) capital (SC) (RIF\)IWC)
Cronbach’s a

0.836 0740 0700 0886

Pa

0.849 0743 0711 0891

Pc

0.883 0836 0834 0921

AVE

0.602 0561 0626 0745
Retained indicators with loadings above 0.7

hc6 0.794 |rc1 0.784 sc7 0.854 rnwcl 0.868
hc8 0.834 |rc2 0.748 sc10 0.765 rnwc2 0.893
hc9 0.771 |rc8 0.714 sc12 0.750 rnwc3  0.875
hc10 0.767 |rcl0 0.749 rnwcd 0.815
hc18 0.706

Discriminant validity — HTMT values and bootstrapping bias-
corrected intervals

HC RC RNWC
0.637 *[0.502;
RC 0.744]
s 0.598 *[0.449; | 0.567 *[0.385; | 0.678 *[0.533;
0.726] 0.721] 0.794]
0526 *[0.389; | 0.753 *[0.632;
i LC 0.647] 0.851]

* The values in brackets represent the lower and the
upper bounds of the 95% confidence interval

4.4 Inner model assessment

After proving the satisfactory quality of the re-
flective measurement models, next step in the PLS
algorithm is the evaluation of the structural model
according to several criteria: collinearity issues, co-
efficient of determination R2, f2 effect size, predic-
tive relevance Q?, significance and relevance of the
path coefficients, and holdout sample validation.
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After checking for collinearity issues among latent
constructs and establishing that the variance infla-
tion factor (VIF) has values below the conservative
threshold of 3 (VIF values from 1 to 1.35), the eval-
uation procedure focuses on identification of the
predictive relevance of the structural model using
the following criteria: coefficient of determination
(R2), cross-validated redundancy (Q2), and the path
coefficients (Table 3).

The coefficient of determination indicates en-
dogenous variance explained by other constructs
pointing at them. Relational, structural, and renewal
capital have R? values of 0.259, 0.27 and 0.472, re-
spectively (Table 3). As a rule of thumb, RZ values of
0.25, 0.5, and 0.75 are regarded as substantial, mod-
erate, and weak (Henseler et al., 2009; Hair et al.,
2011). Interpretation of the obtained RZ value needs
to consider the research context and to compared
the R? value to RZ values obtained in related studies.
Effect size f2 indicates the intensity of the impact of
certain omitted constructs on the endogenous con-
struct, where f2 values of 0.02, 0.15, and 0.35 indi-
cate small, medium, and large effects of exogenous
constructs (Cohen, 1988). Omitting relational capital
has a large effect, whereas omitting structural capi-
tal has a moderate effect on renewal capital (Table
3). Omitting human capital has a large effect on re-
lational capital. Predictive relevance of the model
can be assessed using the Q2 value (Geisser, 1974;
Stone, 1974) obtained by a blindfolding procedure.
Using a blindfolding procedure with omission dis-
tance 6, the obtained Q2 values are larger than zero
(Q? values from 0.135 to 0.32 were obtained from
cross-validation redundancy analysis) for certain en-

dogenous constructs, which indicates that the pre-
dictive relevance and accuracy of the path model is
acceptable for certain constructs. To test the signifi-
cance at the 5% level of the direct effect, a boot-
strapping procedure with 5,000 samples and no sign
change option, two-tailed test is performed. The
BCa bootstrapping confidence intervals showed that
none of the direct effects of BCa confidence inter-
vals include zero values, which means that all direct
effects are significant at the 5% level (Table 3). In
terms of relevance, the path coefficients have values
ranging from -1 to +1. All direct effects in the re-
search structural model have values from 0.224 to
0.509, indicating positive relationships between par-
ticular constructs significant at the 5% level, indicat-
ing that all hypotheses are confirmed. Results of the
structural model estimation are shown in Figure 3.

The strongest effect in the structural model is
the direct effect of human capital on relational cap-
ital (0.509). Human capital has a stronger effect on
structural capital (0.369) than does relational capital
(0.224). Relational capital has a stronger effect
(0.473) on renewal capital than does structural cap-
ital (0.34). Details of the relevance and significance
of the path coefficients and the predictive relevance
of the model are given in Table 3 and Figure 3. When
examining the structural model results, researchers
should interpret the total effects that represent the
sum of direct and indirect effects in the structural
model. Interpretation of the total effects provides
more comprehensive understanding of the links be-
tween latent constructs in the path model. Human
capital has only indirect effects on renewal capital
via relational and structural capital in the path

Table 3: Direct effects and predictive relevance of structural model

95%BCa confidence } .
Direct effects | t-value | p-value interval Ergscis Bl R2 j effect
result* result* size

2.5% 97.5%
HC ->RC 0.509 9.812 0.000 0.399 0.602 + v 0.259 0.350
HC ->SC 0.369 5.473 0.000 0.234 0.497 + ) 0.270 0.138
RC -> RNWC 0.473 8.459 0.000 0.352 0.575 + v 0.472 0.352
RC->SC 0.224 3.039 0.002 0.076 0.367 + v 0.270 0.051
SC->RNWC 0.340 5.564 0.000 0.220 0.458 + v 0.472 0.181
* + denotes positive relationship; V denotes confirmed relationship.
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Figure 3: Structural model assessment
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model, so it can be concluded that human capital
has a significantly larger impact on organizational
renewal through relational capital. In addition to di-
rect effects, relational capital has an indirect effect
on renewal capital via structural capital. The total
effect of relational capital on renewal capital is
stronger than its direct effect, with the help of struc-
tural capital as mediator.

5. DISCUSSION AND CONCLUSION

This research examined the complementary
role of traditional intellectual capital dimensions,
such as relational and structural capital, as repre-
sentatives of tacit and explicit knowledge in reno-
vating knowledge bases and organizational renewal.
Extant previous research in the field of intellectual
capital rarely mentions renewal capital as part of in-
tellectual capital or focuses on its relevance. The
findings of this study reveal the important role of
renewal capital as a potential dimension of intellec-
tual capital, especially in the dynamic and unpre-
dictable business environment of organizations in
transition economies.

Dynamic Relationships Management Journal, Vol. 9, No. 1, May 2020

In terms of the intercorrelation of intellectual
capital dimensions, human capital has the strongest
direct effect on relational capital. More-developed
human capital, which means a more-qualified and
better-trained work force, leads to more-developed
capabilities and skills to satisfy customers demands
and needs (Bontis et al. 2000). Workers possessing
advanced knowledge and skills are more capable of
developing better and higher-quality relationships
with customers based on their formal education, ex-
pertise, and capabilities, which enables accumula-
tion of relational capital resources. Hypothesis 1 is
confirmed. Results of previous research confirm a
positive relationship between human capital and re-
lational capital with following direct effects: 0.315
(Tseng & Goo, 2005), 0.391 (Cabrita & Bontis, 2008),
0.463 (F-Jardon & Martos, 2009), 0.465 and 0.568
(Shih et al., 2010), 0.701 and 0.771 (Maditinos et al.,
2010), and 0.798 (Bontis et al., 2000).

The weakest direct effect in the proposed re-
search model is that of human on structural capital,
which indicates a lack of or underdeveloped organi-
zational capabilities to transform individual tacit
knowledge into explicit knowledge. Obviously, orga-
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nizations in the Republic of Srpska are aware of the
importance of the externalization of knowledge
owned by employees. However, organizations still
are facing challenges how to manage tacit knowl-
edge, through adequate knowledge codification sys-
tems and innovation procedures, and retain
knowledge inside the organizations. Hypothesis 2 is
confirmed. Previous research detected similar direct
effects of human capital on structural capital, such
as 0.264 and 0.280 (Maditinos et al., 2010), 0.304
and 0.525 (Bontis et al., 2000), 0.397 (F-Jardon &
Martos, 2009), 0.546 (Martinez-Torres, 2006), 0.550
(Tseng & Goo, 2005), 0.755 (Cabrita & Bontis, 2008),
and 0.886 (Shih et al., 2010).

Relational capital has a weaker positive direct ef-
fect on structural capital than renewal capital. External
communication with stakeholders and the market
leads to the development of adequate systems and
procedures as providers of relevant information to
employees. However, incorporating external informa-
tion into internal organizational structures is undevel-
oped. Neglecting the importance of explicit
knowledge adoption and integration implies omission
of potentially significant information about clients,
which can result in missing interesting business and
market opportunities. Redirecting organizations to-
ward the market and customers can lead to the cre-
ation of efficient organizational routines and
processes as determinants of customer satisfaction
(Bontis et al., 2000). Hypothesis 3 is confirmed. Re-
sults of previous studies indicate a positive stronger
direct effect of relational capital on structural capital,
such as 0.359 (Shih et al., 2010), 0.399 (Cabrita & Bon-
tis, 2008), 0.441 and 0.496 (Bontis et al., 2000), and
0.489 (F-Jardon & Martos, 2009). Relational capital
has a nearly two times stronger direct effect on re-
newal capital than does structural capital in organiza-
tions in the Republic of Srpska, Bosnia and
Herzegovina. Clients and business relationships rep-
resent a channel for gaining new knowledge that en-
hances organizational capability to learn (Hsu & Fang,
2009). Organizations in the Republic of Srpska are fo-
cused on the development of connections with the
external environment that improve organizational
knowledge. Hypothesis 4 is confirmed. Results of sim-
ilar studies showed the direct effect of relational on
renewal capital, such as 0.179, 0.208, 0.278, and 0.324
(Buenechea-Elberdin et al., 2018).

Structural capital has a weaker positive direct
effect on renewal capital than does relational capi-
tal. Explicit knowledge codified and stored in orga-
nizational systems and procedures represents one
of the main sources of knowledge creation (Nonaka
& Takeuchi, 1995). Without organizational systems
and procedures that deliver relevant information to
employees (Argote & Miron-Spektor, 2011), organi-
zations cannot learn. Structural capital development
enables easy access to knowledge that enhances or-
ganizational renewal capability. Hypothesis 5 is con-
firmed. Relational and structural capital play an
important role in renewal capital creation and de-
velopment. Knowledge base renovation depends on
previously developed knowledge resources and
tacit knowledge created through employee—envi-
ronment interaction. The synergetic effect of rela-
tional and structural capital improves organizational
capability to learn (Hansen et al., 1999; Storey &
Kahn, 2010; Kuma & Ganesh, 2011). Relational cap-
ital has a dominant role in acquiring new knowledge
and learning, which implies the dominance of per-
sonalization strategy as a knowledge management
strategy in which knowledge is created through in-
dividuals’ interaction, whereas codification knowl-
edge has a secondary role.

In terms of the prediction relevance of the
structural model, it can be concluded that the pro-
posed interrelationships between intellectual capi-
tal dimensions explain 47.2% of renewal capital’s
variance, which is relatively high considering that
the model has only relational and structural capitals
as predictors. Results of previous studies indicated
similar values of renewal capital’s coefficient of de-
termination, such as 0.393 and 0.433 (Buenechea-
Elberdin et al., 2017). Structural capital’s coefficient
of determination of 27% is a relatively weak result,
but similar to results were obtained in other studies
with human and relational capital as predictors,
with values of R? such as 0.565 (F-Jardon & Martos,
2009), 0.680 (St-Pierre & Audet, 2011) and some
weaker results such as 0.039 (Wang & Chang, 2005)
and 0.249 (Bontis, 1998). With values of 25.9%, the
R? of relational capital is quite high considering that
it has only human capital as its predictor. Results of
previous studies indicated similar values of rela-
tional capital’s RZ, such as 0.170 (St-Pierre & Audet,
2011) and 0.214 (F-Jardon & Martos, 2009).
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The aim of this research was to test and em-
phasize the relevance of intellectual capital man-
agement in the context of a transition economy
such as the Republic of Srpska, Bosnia and Herze-
govina. To the author’s knowledge, there are no
studies examining the relationship between intel-
lectual capital dimensions of human, relational,
structural, and renewal capital in the case of orga-
nizations in the Republic of Srpska, Bosnia and
Herzegovina.

It can be concluded that renewal capital to a
large extent is dependent on previously developed
knowledge resources in organizations in the form
of relational and structural capital. Organizations
with a developed base of tacit and explicit knowl-
edge have better preconditions to create and en-
hance organizational renewal. Relational and
structural capital as a result of pursuing personal-
ization and codification knowledge management
strategies have a significant role in creating re-
newal capital. These knowledge management
strategies are combined in organizations in the Re-
public of Srpska, which is in accordance with pre-
vious empirical results (Hansen et al., 1999; Storey
& Kahn, 2010). Result show that it is important to
promote personal interaction and codification of
tacit knowledge in an organization to enhance the
knowledge base and to improve the organizational
ability to learn.

Future studies should examine the impact of
interrelationships of intellectual capital dimen-
sions on organizational performance. It would be
especially interesting to determine the role of re-
newal capital as a mediator in intellectual capital-
innovation performance in transition economies.
In addition, innovation performance could be clas-
sified into process and product innovations to gain
detailed insight into the nature and intensity of re-
lationships between tested conceptualized intel-
lectual capital and certain types of innovations in
transition economies. As control variables in fu-
ture studies, the size of the organization, the in-
dustry branch, product- or service-oriented
organizations, and the level of technological so-
phistication could be used to gain a comprehen-
sive understanding of the nature of links between
intellectual capital dimensions.

There are several limitations of this study. The
sample structure is a limitation because there was
a dominance of service-oriented organizations,
which prevents generalization of the results for the
population. The assumption of the application of
PLS-SEM implies the possibility of using the PLS al-
gorithm to test only nonrecursive models. This rep-
resents one of the methodological limitations of
the study. In the proposed research model, certain
types of one-way relationships were tested. Stud-
ies showing other types of intellectual capital di-
mensions’ interaction could be tested in the
context of a transition economy such as the Repub-
lic of Srpska, Bosnia and Herzegovina. Using only
perceptual measures to measure intellectual capi-
tal dimension represents the next research limita-
tion. Future studies should reconsider using
objective measures to measure intellectual capital
dimensions.

From an academic perspective, the results of
this research contribute to the existing literature
in the intellectual capital field by examining in-
tellectual capital in a transition economy and by
identifying the importance of analyzing renewal
capital as an intellectual capital dimension and
its links with other intellectual capital dimen-
sions. According to the obtained results, renewal
capital represents an important knowledge re-
source, especially in organizations in transition
economies.

From a managers’ perspective, this research
suggests the importance of using an intellectual cap-
ital frame to assess the presence of different forms
of knowledge resources in organizations in a transi-
tion economy such as the Republic of Srpska, Bosnia
and Herzegovina, and their inter-relationships. Man-
agers are able to better understand the significance
of each intellectual capital dimension and intensity
of their mutual links in order to make better deci-
sions to allocate their limited resources to those ac-
tivities which yield direct and indirect effects on
intellectual capital development.
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EXTENDED SUMMARY/IZVLECEK

Organizacijska sposobnost ustvarjanja in uspeSnega ravnanja z znanjem v razli¢nih oblikah je
postala osnova za vrhunsko organizacijsko uspesnost in trajnostno konkurenc¢nost. Dandanes se
pomen znanja in neopredmetenih sredstey, tj. intelektualni kapital hitro povecuje. Slednje je moc¢
opaziti predvsem v razvitih gospodarstvih. Neopredmetena sredstva imajo previadujoco vlogo in
postopoma nadomescajo fizicne vire kot najpomembnejsi proizvodni faktor za organizacijski uspeh.
Kljub temu da so stevilne studije pokazale pomembne ugotovitve na podrocju merjenja intelektual-
nega kapitala in njegove konceptualizacije, Se vedno ni enoznacnega soglasja glede razseznosti in-
telektualnega kapitala. Pretekle raziskave so se osredotocile predvsem na tradicionalno razseznost
intelektualnega kapitala — ¢loveski, relacijski in strukturni kapital — zanemarjajo pa zmogljivost ob-
navljanja v organizaciji kot razseznost intelektualnega kapitala. O tem, ali obstajajo medsebojne
povezave tradicionalnih razseznosti intelektualnega kapitala v tranzicijskih gospodarstvih, ni sistem-
aticnih ugotovitev. Ta prispevek, pripravljen v okviru tranzicijskega gospodarstva, obravnava in em-
piricno preverja dopolnilno vlogo tradicionalnih razseznosti intelektualnega kapitala v organizacijskem
obnavljanju. Primarni podatki so bili zbrani z uporabo predhodno psihometri¢no validiranih vprasal-
nikov iz 224 organizacij iz Republike Srbske znotraj Bosne in Hercegovine. Hipoteze so bile preizkusene
z modeliranjem strukturnih enacb po metodi delnih najmanjSih kvadratov (PLS-SEM). lzsledki
raziskave kazejo, da ima obnovitveni kapital pomembno vlogo. Prav tako dokazuje intenzivnost pove-
zovanja relacijskega in strukturnega kapitala z obnovo znanja, pri cemer je poudarek na pomenu ra-
zliénih oblik znanja v organizacijski obnovi. Managerji lahko najdejo nekaj koristnih navodil za
ucinkovito upravljanje intelektualnega kapitala in se zavejo prisotnosti medsebojne povezanosti virov

znanja ter njihovega pomena za organizacijsko obnovo.
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