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The effects of intellectual capital on information
communication technology firm performance:

A moderated mediation analysis of
environmental uncertainty

Hoang Thanh Nhon?’, Bui Quang Thong® and Ngo Quang Trung?

Abstract: The impact of intellectual capital on firm performance is one of the key
aspects of strategic management. This is particularly crucial for firms in the high-
tech or service sectors. Intellectual capital dimensions, including human, organisa-
tional and social capital, are key to developing outstanding performance. From

a strategic management perspective, there are still debates on the interrelationships
between these dimensions, and on the moderating role of environmental uncer-
tainty on their impacts on performance. In the context of an unstable environment
like Vietnam, this study involved a survey of 350 information communication tech-
nology (ICT) firm’s directors and managers, which was used to analyse the impacts
of intellectual capital dimensions on firm performance, the indirect effects of
organisational capital on performance via human and social capital, and the mod-
erating role of environmental uncertainty. Findings indicate that all dimensions of
intellectual capital had direct impacts on firm performance. In addition, we found
that the human and social capital mediated significantly the relationship between
firm performance and organisational capital, and the environmental uncertainty
moderated significantly the relationship between intellectual capital dimensions
and firm performance.

Subjects: History of Economic Thought; Business, Management and Accounting; Industry &
Industrial Studies;

Keywords: Firm performance; intellectual capital; human capital; social capital;
organisational capital; environmental uncertainty; mediate and moderate

ABOUT THE AUTHOR

Hoang Thanh Nhon is a PhD Candidate of
Business Administration in International
University, Vietnam National University and

a Lecturer in The Faculty of Commerce, Van Lang
University in Ho Chi Minh City, Vietnam. He holds
Master of Business Administration of Latrobe
University, Australia. His research interests are in
the areas of Intellectual capitals and Corporate
Performance.

PUBLIC INTEREST STATEMENT

Intellectual capital is currently a topical issue,
especially in developing countries where firms are
seeking for ways to improve efficiency in business
operation. However, this has not been achieved
given the fact that most of the managers in those
countries do not understand the impact of the
environmental uncertainty on the relationship
between intellectual capital dimensions on firm
performance. Due to its complexity and the
higher costs involved in the development of the
intellectual capital. This study, therefore, suggests
that in improvement in intellectual capital devel-
opment will lead positive impact on firm perfor-
mance, especially in ICT sector.

Attribution (CC-BY) 4.0 license.

© @

© 2020 The Author(s). This open access article is distributed under a Creative Commons

Page 1 of 18


http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2020.1823584&domain=pdf
http://creativecommons.org/licenses/by/4.0/

Nhon et al., Cogent Business & Management (2020), 7: 1823584 O;K-: cogent P b us | Nness & mana ge me nt

https://doi.org/10.1080/23311975.2020.1823584

1. Introduction

Information communication technology (ICT) has an increasingly large impact on economic and
social lives (VietNamNet, 2020). The development of ICT enables “information societies” of over
3 billion people to access the Internet, of which 8 of 10 Internet users own a smartphone
(VietNamNet, 2020). The demand for ICT services is increasing by leaps and bounds
(VietNamNet, 2020). This rapid growth has led ICT to become one of the main drivers of
economic growth, as well as a keystone of daily life in many countries; Vietnam is included in
this movement. Vietnam’s ICT sector grew substantially during 2010-2016, and total 2016
revenue reached 59.9 USD billion USD, as Vietnam emerges as a production centre for ICT
hardware and software products and services (VietNamNet, 2020). The government of Vietnam
has increasingly recognized the important impacts of ICT industry on social and economic
activities, and has recently devised a master plan for ICT which is called the “Taking-off
strategy”, which specifies targets for 2020 and aims to continue the transformation of
Vietnam into an advanced ICT country (VietNamNet, 2020). However, unlike other manufactur-
ing industries in term of inputs, firm size, management knowledge, ICT involves short product life
cycles, high customer demand, and very unpredictable technological changes. Thus, acquiring
and managing “valuable, rare, inimitable, and non-substitutable” (VRIN) sources like intellectual
capital are very important to achieve outstanding performance (Cao & Wang, 2015). To follow
the worldwide ICT trend, ICT firms that survive and grow in a highly competitive and uncertain
institutional environment must increase their efforts in intellectual capital development.
Intellectual capital is often referred to as the value created by three types of intangible
resources: that is, human capital such as individuals’ knowledge, skill and education; organisa-
tional capital including all non-human knowledge containers (e.g., information and communica-
tion systems, databases, process manuals, strategies, routines); and social capital, which refers
to the social relationships of an organisation, as well as individual relationships with customers,
investors, competitors, or suppliers (Dadfar et al., 2013). Western empirical research on intellec-
tual capital are popular but have built on the assumption that intellectual capital is the key
source of superior performance. There are very few studies conducted in developing countries
that validate or operationalize this assumption where the business environment is very unstable,
such as Vietnam. Therefore, in the context of Vietnam’s ICT industry, it is beneficial to examine
environmental uncertainty as a moderator in the relationship between intellectual capital
dimensions and firm performance.

This research can make several contributions to the strategic management literature, as follows.
First, this study extends the existing literature by offering insights into the relevance of human,
organisational, and social capital in achieving ICT firms’ outstanding performance in unstable envir-
onment like Vietnam. Second, it advances existing studies in this field by explicitly discussing how
organisational capital effects the development of human and social capital, which lead in turn to
outstanding performance. Lastly, it measures and evaluates the moderating effects of environmental
uncertainty on the indirect relationship between organizational capital and firm performance
(through human and social capital). In sum, this research builds and validates a conceptual model
of the interrelationships among intellectual capital dimensions, environmental uncertainty, and firm
performance, and then suggests how to use effectively the outcome of model tests.

2. Literature review

2.1. Firm performance

Firm performance has been examined by academia for a considerable time as a way to measure
the health of a firm. The reliability and validity of measurements of performance are critical for
empirical studies. From an initial reliance on purely financial perspectives, firm performance
measurement has gradually extended to consider multiple dimensions. Venkatraman and
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Ramanujam (1986) proposed that firm performance should be measured in terms of financial and
operational aspects. Financial performance is measured by indicators such as sales growth, earn-
ings per share, profitability, efficiencies and effectiveness which is reflected by return on invest-
ment, return on sales and return on equity (Taouab & Issor, 2019). However, operational (or non-
financial) performance emphasizes indicating factors such as product quality and productivity,
market share and marketing effectiveness (Demirbag et al., 2006). To ensure that firm perfor-
mance is measured accurately, Dess and Robinson (1984) recommended that firms should employ
both financial and operational performance measurement indicators: utilizing multiple indicators
enables firms to measure performance via more complex and informative measures, and to assess
the contribution of each indicator to the latent variable.

2.2. Resource-based view (RBV)

Knowledge on how to manage effectively intellectual capital is vital, especially in sectors that are
innovation oriented and non-manufacturing, and thus possess more intangible than tangible
resources (Zeglat & Zigan, 2013). ICT sector is part of the service sector, and thus possesses
intangible, intellectual capital resulting from the knowledge, experience, and skills of employees,
as well as processes, information systems, and customer relationships. One may argue that, with
strong intangible resources, ICT can achieve sustainable advantages, and differentiate themselves
from competitors (Mathews, 2019). For this reason, the current study uses a resource-based view
(RBV) as its theoretical framework. RBV is an economic tool used to determine the strategic
resources available to a firm: looking closely at a company’s resources enables a firm to strategi-
cally improve its efficiency and effectiveness, especially by identifying rare resources that crucial to
superior performance are, but which are rare, irreplaceable, imperfectly imitable, difficult to
implement, and not available to competitors (Wernerfelt, 1984). Therefore, it is argued here that
the management and development of intellectual capital are vital to ICT firm’s strategic manage-
ment and performance.

2.3. Intellectual capital

The first definition of intellectual capital was suggested by an economist, John Kenneth
Galbraith, in 1969. Galbraith believed that intellectual capital is not only an intangible asset
but also an ideological process (Edvinsson & Sullivan, 1996; Huang & Wu, 2010). Other scholars
suggest that intellectual capital is the accumulation of all knowledge, information, intellectual
property, experiences, social networks, capabilities and competencies that enhance organisa-
tional performance—not only as held by individuals, but also as embedded in business pro-
cesses (Subramaniam & Youndt, 2005). Rastogi (2003) offered a comprehensive definition
describing intellectual capital “as the holistic or meta-level capability of a company to coordi-
nate, orchestrate and deploy its knowledge resources toward creating value in pursuit of its
future vision”. Over the past years, the concept of intellectual capital has been defined in
multiple ways, often resulting in a lack of consensus regarding its components (Choo Huang
et al,, 2010). A synthesises of extant academic discussions argues that a widely applicable
definition of intellectual capital should have three dimensions: human, organisational and
social capital (Aramburu & Saenz, 2011; Hsu & Fang, 2009; Phusavat et al., 2011; Sharabati
et al., 2010).

2.4. Environmental uncertainty

The concept of uncertainty has been a central variable in many studies focusing on the features of
the relationship between firm performance and its internal and external effects (Yu et al.,, 2016).
Environmental uncertainty is a situation that cannot be predicted (Latan et al., 2018). With a rising
frequency of environmental dynamism and complexity in business operations, firms are operating
in environments that are becoming increasingly unpredictable. Therefore, the management (i.e.,
reduction or avoidance) of uncertainty is one of the main tasks of a successful business.
Uncertainty includes macro-environmental, competitive, customer demand and technological
dimensions. “Macro-environmental” uncertainty includes political, regulatory, and economic con-
ditions, and may weaken an organisation’s capacity to map and pursue strategic choices (Miller &
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Friesen, 1984). “Competitive” uncertainty reflects the intensity of competition and the relative
powers of competitors, as well as competitors’ strategies and future courses of action (Tushman &
Anderson, 1986). “Customer demand” uncertainty is caused by the lack of clarity in market
information, and by supply-and-demand imbalances in the industry (Tushman & Anderson,
1986). “Technological” uncertainty links to unpredictable and continuous trends in the technology
(Tushman & Anderson, 1986).

3. Hypothesis development

3.1. The impact of human, organizational and social capital on firm performance
Embedded in employees, “human” capital may be defined as the summation of abilities, skills,
attitudes, commitments, experience and educational background of employees, which enables
them to act in ways which are economically valuable to both individuals and to their firm (Shih
et al, 2010). Human capital brings value to the company as a criterion of competency and
creativity possessed by employees, which allows them to identify business opportunities, to create
new knowledge, and to solve problems (Boon et al., 2018). Firms do not possess human capital
directly, but rather lease the acquired knowledge, skills and experiences of employees. The quality
of human capital available to a firm is influenced by hiring practices and training activities (Gilbert
et al.,, 2017). The economic value of human capital is dependent on how effectively the employer is
able to use and develop it. Therefore, scholars have confirmed that it is deemed to be the most
important intangible resource for the development of the firm itself, especially in innovative
sectors such as ICT. Hence, the first hypothesis proposed here is:

H1: Human capital has positive and significant influences on firm performance

Organisational capital is defined as the institutionalized knowledge and codified experiences
preserved in organisational images, culture, routines, procedures, information systems and patents
(Gilbert et al., 2017), and as such is a strategic intangible asset. The purpose of organisational
capital is to coordinate communication and action between individuals in an organisation (Gilbert
et al,, 2017). From a review of the literature, scholars suggest three distinct dimensions of
organisational capital: (a) structural, (b) cultural and (c) knowledge dimensions (Gilbert et al,
2017). The first “structural” dimension includes the formal procedures and processes of the
organisation providing decision-making guidelines. This also includes human resource policies
and guidelines for labour management practices such as hiring, tasking, staffing and disciplinary
actions (Gilbert et al., 2017; Nahapiet & Ghoshal, 1998; Nonaka & Von Krogh, 2009). The “cultural”
dimension accounts for processes serving the long-term strategies of a firm. This includes formal
objectives, strategic plans, missions, values, and vision (Djuric & Filipovic, 2015), organisational
culture and traditions (Asiaei & Jusoh, 2015; Baughn et al., 2011; Dess & Shaw, 2001) and
conceptions of corporate social responsibility (Ferreira-Lopes et al., 2012). The “knowledge” dimen-
sion of organisational capital accounts for processes through which knowledge and information is
created, utilized, exchanged and preserved, including investment in research and development
(Youndt et al., 2004), as well as copyrights and patents (Ellinger et al., 2011).

As compared to human and social capital, organisational capital is the least flexible (Gilbert
et al,, 2017). Even major ICT firms are of small and medium size, and thus are able to develop
organisational capital that is less hierarchical in nature, and that allows for the autonomy and
independence in decision making necessary to increase innovation and absorb new knowledge.
Based on these arguments, hypothesis is proposed as the following:

H2: Organisational capital positively relates to firm performance
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The relevant literature acknowledges that the influence of social capital on firm performance
has been increasing (Kianto et al., 2013). However, the concept of social capital has been much
debated in terms of definition, measurement, and operationalisation (Hsu et al.,, 2011). So far,
scholars have proposed three distinct theoretical perspectives of social capital: functional, network
and multidimensional perspectives (Gilbert et al., 2017). The “functional” perspective developed, as
by Coleman (1988) and Putnam (1993) defines social capital as a functional resource that
enhances collaboration among individuals in an organisation. The “network” perspective of social
capital theory, as suggested by Bourdieu (2011), defines social capital as resources embedded in
social networks in which individuals or organisations are members: when member’s network is
expanded and trust is established, members are more willing to share intellectual resources within
the network and, in turn, more motivated to participate in knowledge-exchange activities. The
third perspective, the “multidimensional” perspective, was developed by synthesizing the func-
tional and network perspectives (Gilbert et al, 2017), and conceptualizes social capital as
a resource both inherent in a network and as a resource facilitating action among network
members that it is available for productive purposes (Grootaert, 2004). In general, social capital
encompasses the context, stock of relationships, interpersonal trust, and shared norms that allow
certain behaviours and sustainable relationships between individuals and ensure favourable con-
ditions for organisational development and knowledge exchanges (Donate et al., 2019). Hence,
how social capital enables the access, processing, synthesis, and exchange of knowledge within
and across organisations will significantly impact performance, especially in knowledge-based
organisations like ICT firms. From this, we hypothesize the following:

H3: Social capital positively relates to firm performance

3.2. The impact of organisational capital on human and social capital development, and the
mediating role of organisational capital

Investment in research and development (R&D) (i.e., a type of investment in organisational capital)
is fundamental for the creation of new knowledges, products and services. R&D investment
activities increase the opportunities and avenues for organisational members to identify and
apply technology in products and services (Zack et al., 2009). This also improves members’ own
understanding and learning about new knowledge and technologies (Youndt et al., 2004).
Accordingly, the more an organization invests in R&D, the more it supports member individuals
as they enhance their expertise, knowledge. Thus, this form of investment in organisational capital
builds human capital.

The other major type of investment in organisational capital is the provision for regular
employee training. It is broadly accepted that firms can increase their human capital by providing
comprehensive training activities to current employees. Training activities that focus on developing
personal knowledge and skills may not only increase employees’ human capital, but also help
employees to maximize social capital by building relationships and sharing knowledge with their
colleagues (Tseng et al., 2014). Likewise, as individuals learn and increase their human capital,
they may create knowledge that potentially forms the foundation for organisational learning and
knowledge accumulation (Youndt et al., 2004).

Investment in information systems (IS) is also important for human and social capital. There is
a general consensus that IS represents the infrastructure of many organisations (Youndt et al,
2004). At a primary level, IS creates repositories where knowledge can be codified and institutio-
nalized; IS investments also enable the creation and diffusion of knowledge from and across
dispersed and globalized sources (Youndt et al., 2004). Today, computer networks (a type of IS)
remove physical and temporal limitations to communication and connect people to create online
social networks (Youndt et al., 2004). These online connections enhance cooperation, and the
sharing of knowledge not only among employees within a firm, but also across multiple firms
(Youndt et al., 2004).
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The fourth and last major type of investment in organisational capital is investment in
organisational culture. A significant body of literature regards organisational culture as having
an important impact on the development of the components of intellectual capital, especially on
human and social capital (Ellinger et al., 2002; Kostopoulos et al., 2015). Mouritsen et al. (2001)
argued that organisational culture is pivotal to realising the value of intellectual capital. Guthrie
et al. (2004) advocate that corporate culture is crucial toward a firm’s success and is capable of
increasing intellectual capital within that firm. Different kinds of organisational culture would have
different impacts on intellectual capital—developing the type of organisational culture that allows
flexibility, openness, quick adaptability, and responsiveness is appropriate for knowledge-based
organisations like ICT firms, and is an important driver for supporting the development of the
components of intellectual capital, especially human and social capital (Gilbert et al., 2017). From
the above arguments, the following hypotheses are proposed:

H4: Investment on organisational capital positively affects human capital

H5: Investment on organisational capital positively affects social capital

H6: Organisational capital mediates the relationship between social capital and firm performance
H7: Organisational capital mediates the relationship between human capital and firm performance

3.3. The moderation effect of the environmental uncertainty

The nature, source, and extent of environmental uncertainty will have clear impacts on firms’
strategic management and development. The current study proposes a measurement technique
for a given uncertainty construct. It begins by establishing different levels of the extent of
environmental uncertainty as (a) low uncertainty or (b) high uncertainty (Jabnoun et al,
2003). In “low uncertainty” environments, changes are relatively small and causes are fairly
predictable (Jabnoun et al., 2003). When environmental changes are insignificant, firms are little
motivated to improve firm performance; in such environments, physical resources suffice to
achieve business processes efficiently, with minimal reconfiguration, customization and updates;
intellectual capital has few opportunities to demonstrate its importance in term of acquiring and
sustaining competitive advantages (Jabnoun et al., 2003). In contrast, environments with high
degrees of uncertainty are characterized by unpredictable changes, and unclear relationships
between environmental components and the organisation; in such contexts, intellectual capital
and intangible resources demonstrate more flexibility than physical resources, and should be
dynamically managed to achieve superior performance (Jabnoun et al., 2003). In such environ-
ments, firms in traditional industries may quickly become incompatible with new business
requirements, and their tangible resources may become obsolete; consequently, such firms are
no longer able to sustain good performance—whereas high-tech firms are managed dynami-
cally, and are agile enough to reconfigure their existing intellectual capital and acquire new
capital to cope with external changes (Jabnoun et al., 2003). Therefore, these additional hypoth-
eses are proposed:

H9: Environmental uncertainty significantly moderate the effects of human capital on firm
performance

H10: Environmental uncertainty significantly moderates the effects of organisational capital on firm
performance.

H11: Environmental uncertainties significantly moderates the effects of social capital on firm
performance
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Figure 1. Research model.

In addition, it is assumed here that the environmental uncertainty may have conditional
impacts on the strength of indirect relationships between the organisational capital and firm
performance. In other words, the mediating effects of organisational capital on firm performance
may be moderated by environmental uncertainty, thereby demonstrating a moderated mediation
effect. The paper proposes that a strong indirect influence of the organisational capital on firm
performance when the moderating degree of environmental uncertainty are high. Therefore, the
following hypotheses are presented:

H12: Human capital positively mediates the indirect relationship between organisational capital
when the moderating effect of environmental uncertainty is high.

H13: Social capital positively mediates the indirect relationship between organisational capital when
the moderating effect of environmental uncertainty is high.

4. Model formulation
Based on the above theoretical backgrounds and hypotheses, the paper proposes the following
integrated model (Figure 1)

5. Methodologies

5.1. Data collection and respondent characteristics

A survey of ICT firms in Ho Chi Minh City and Ha Noi was conducted. The majority of firms are 5
years old or younger. The targeted respondents were directors, project managers and senior
managers who represented the best source of information for our study. Eventually, 370 responses
were directly collected from 450 distributed questionnaires. After excluding missing data and
outliers based on boxplot analyses, 350 responses were retained for analysis. Table 1 presents
the demographic information of respondents in the research sample.
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Table 1. The demographic information of respondents in the research sample

Variable Category N Percentage (%)
Age 20s 10 3
' 30s 255 73
40s 81 23
>50 5 1
Education ‘ Vocational school 13 4
Bachelor’s degree 267 76
Master’s degree 71 20
ICT category Software services 200 57
Hardware services 31 9
' Hardware manufacturing 10 3
Digital media 80 23
Telecommunication 30 9

5.2. Measurement scales

The questionnaire was developed from validated scales to ensure content validity; however, due to
the predominantly Vietnamese setting, the survey was translated into Vietnamese, with the help
of two academic domain experts fluent in Vietnamese and proficient in English. The questionnaire
was pre-tested in meetings with 10 academic domain experts and 10 senior managers from
Vietnamese ICT firms. The purpose of the pre-test was to evaluate the content validity of the
translated measures, and whether the respondent understood the instructions, items and scales.

To measure the intellectual capital dimensions, firm performance and environmental uncertainty,
5-point Likert-scale items ranging from ‘1' (strongly disagree or strong dissatisfaction) to ‘5
(strongly agree or strong satisfaction) were created. (All items are reported in detail in Appendix
A.) This is the simple sum or average of questionnaire responses over the set of individual items
(questions). In so doing, Likert scaling assumes distances between each choice (answer option) are
equal. The measurement of the three dimensions of intellectual capital (human, organisational
and social capital) was mainly derived from measurement scales developed by Subramaniam and
Youndt (2005). Firm performance measurements were adapted from scales used, developed and
validated by Wiklund and Shepherd (2003). Environmental uncertainty measurement scales were
developed based on the basis of studies by Atuahene-Gima and Murray (2004).

6. Results

6.1. The result of the construct reliability and validity evaluation

We began tests with Cronbach alpha (a) for reliability analysis in order to measure the internal
consistency of the measurement scales (Hair et al., 1998). Acceptable values of a are above 0.6
(Hair et al., 1998): the a of human, social and organisational capital were 0.89, 0.90 and 0.60,
representing reasonable scale reliability. For firm performance and environmental uncertainty, a
was 0.61 and 0.70, also represent good scale reliability. Next, we used an exploratory factor
analysis (EFA) technique to conduct dimensionality analyses as indicated by factor loading score.
The general purpose of factor analysis techniques is to condense the information contained in an
original construct into smaller set of new composite dimensions or factors (Hair et al., 1998). All
factor loading scores meeting a suggested level of 0.5 satisfy the condition of unidimensionality
(Hair et al., 1998). In this study, with an original set of 35 measurement items, there were only 23
items which qualified with a factor loading score of 0.5, with a minimum score of 0.677.
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6.2. The result of convergent and discriminant validity evaluation

Confirmatory factor analysis (CFA) is a statistical technique used to verify the factor structure of
a set of observed variables. CFA allows the researcher to test the hypothesis that a relationship
between observed variables and their underlying latent constructs exists. To test the hypothesis
that a relationship between observed variables and their underlying latent constructs exists,
confirmatory factor analyses (CFA) were conducted to assess how the conceptual model fit data
with the help of AMOS software version 23. Regarding overall model fitness, to make sure data fit
well to model, the root means square error of approximation (RMSEA) should be smaller than or
equal to 0.08 (Hair et al., 1998). Goodness-of-fit index (GFI), and Comparative fit index (CFI) should
satisfy thresholds of 0.9 (Hair et al., 1998). Our test results show an acceptable fit for data set
(GFI = 0.9, CFI = 0.91 and RMSEA = 0.08). Further, we used a CFA technique to test convergent and
discriminant validity. We checked all average variances extracted (AVEs) and composite reliabilities
(CRs). All AVEs were higher the suggested level of 0.5, and CRs were also above the proposed level
of 0.7 (Hair et al., 1998). Therefore, convergent validity was satisfied. For the test of the discrimi-
nant validity, Cheung et al. (2010) suggested that if the AVE of each construct is larger than the
squared correlation coefficient of that construct compared with any other construct in the model,
constructs indeed are different from one another. The test result in Table 2 demonstrates that all
constructs carry sufficient discriminant validity.

6.3. Hypotheses verification

In the hypothesis verification step, we tested all hypotheses using process software. Collectively,
H1, H2, H3, H4 and H5 represent direct individual effects, H6 and H7 represent indirect effects
whereby the association between organisational capital and firm performance is mediated by
human and social capital, respectively. Such mediated effects were tested using a bootstrapping
analysis: a powerful method for determining the statistical significance of mediation to confirm
a significant indirect effect as proposed by Preacher and Hayes (2013). In H9, H10 and H11, we
assumed the moderating effect of environmental uncertainty on the relationship between human,
social and organisational capital and firm performance. In H12 and H13, we assumed as the
moderating effect of environmental uncertainty on indirect effect of organisational capital on firm
performance via human and social capital. Such moderated and moderated mediation effects
were tested by hierarchical regression analysis.

6.3.1. The tests of the direct and indirect effects

The study adopted Hayes’s suggestion to test direct and indirect effects (H1, H2, H3, H4, H5, H6
and H7). At first, organisational, human and social capital should be regressed on firm perfor-
mance. The results in Table 3 showed that organisational (8 = 0.308, p < 0.001) and human
capital (B = 0.28, p < 0.001) were positively related to firm performance, while social capital were
less positively related to firm performance than two other dimensions (B = 0.0983, p < 0.05).
Thus, H1, H2 and H3 are statistically supported. Organisational capital is positively related to
human and to social capital ((B = 0.2630, p < 0.01) and (B = 0.404, p < 0.001), respectively), so H4
and H5 are supported. Based on the test outcomes above, the study confirms that there are no
full mediation effects in this model: full mediation effects will occur if organisational capital has
no direct influence on firm performance (Hayes, 2009). Therefore, there may be only partial
mediation effects of human and social capital on the relationship between organisational capital
and firm performance. The test outcomes showed that the partial mediation effects of human
and social capital are confirmed ((f = 0.0755, p < 0.001) and (B = 0.0680, p < 0.001)), so H6 and
H7 are supported.

6.3.2. Moderation and moderated mediation effect of environmental uncertainty

H8, H9 and H10 postulated that the influence of human, social and organisational capital would be
positive for firm performance in conditions of high degrees of environmental uncertainty. To test
H8, H9 and H10, the interactions of (human capital x environmental uncertainty), (organisational
capital x environmental uncertainty) and (social capital x environmental uncertainty) were
included in regression analysis. The results in Table 4 indicate that environmental uncertainty
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Table 4. Regression analysis of moderating effects
Model 5

B Se P LLCI ULCI
Constant 3.3659 .0355 .0000 3.2960 3.4357

Human 2796 .0376 .0000 .2057 3535
capital = > Firm
performance

Social .0983 .0350 .0044 .0294 1672
capital = > Firm
performance

Organisational .3080 .0501 .0000 2094 4066
capital = > Firm
performance

Environmental .2188 .0516 .0000 1173 .3202
uncertainty = >
Firm
performance
Interaction- -.0252 .0510 6216 -.1256 .0752
1=>Firm
performance
(H8)

Interaction- —-.1035 .0618 .0947 —-.2250 .0180
2 =>Firm
performance
(H9)
Interaction- —.1545 .0453 .0007 —.2437 -.0654
3 =>Firm
performance
(H10)

Interation-1: Human capital x Environmental uncertainty

Interation-2: Organisational capital x Environmental uncertainty

Interation-3: Social capital x Environmental uncertainty

only moderate the influence of social capital on firm performance. That is, H8 and H9 are not
supported. For H10, in contrast with what was assumed for H10, the outcome of a slope test
indicated that social capital has strong impact on firm performance analysis when the degree of
environmental uncertainty is low, not high. Therefore, H10 is not fully supported.

After confirming that H10 was partially significant, moderated mediation impacts (H11 and H12)
were analysed. Process software was used to measure moderated mediation impacts. The output
of analyses provided detailed results of the indirect effects by presenting statistical significance
relating to the degree of environmental uncertainty. This allowed us to verify the values of
environmental uncertainty for which conditional indirect effects of the organisational capital on
firm performance via human and social capital were significant at o = 0.05. The results in Table 5
demonstrate that both moderated mediation effects were significant when the level of environ-
mental uncertainty is low but not when high. Therefore, H11 and H12 are not fully supported.

7. Discussion

The main contributions of this study are to interpret the mediating effect of human and social
capital between organisational capital and Vietnamese ICT firm performance, and the moderating
effects of environmental uncertainty. First, this article reveals that intellectual capital dimensions
have significant impacts on firm performance, in which findings confirm that human capital makes
the most important contributions to forming these influences. Therefore, any innovative or creative
activity must focus on human resource development.
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Table 5. Index of moderated mediation of the environmental uncertainty

Mediator Index SE(Boot) BootLLCI BootULCI
Human capital -.0066 .0128 -.0385 .0126
Social capital -.0624 .0220 -1174 -.0265

Second, this article has drawn a conceptual framework based on RBV and intellectual capital
theory to complement the limitations of both. Prior studies relied on RBV and intellectual capital
for explaining better business performance in well-developed countries and in traditional indus-
tries (Radjenovi¢ & Krsti¢, 2017). By developing intellectual capital dimensions’ deployment as an
aspect of RBV, the current study provides an answer to why, with similar amounts of intellectual
capital, Western ICT firms use intellectual capital more successfully than Vietnamese ICT compa-
nies. The key point here is the moderating role of environmental uncertainty in Vietham on the
relationship between intellectual capital and firm performance. Therefore, the moderating role of
environmental uncertainty was confirmed. Major local ICT firms are micro-, small, or medium
firms; they work in a business environment in which they face a number of challenges in terms of
regulatory frameworks and intellectual property protection, plus quality and availability of skilful
persons and financial supporters, all of which are barriers to the development of the Vietnamese
ICT sector. Therefore, they can expect long-term development and improved performance only if
such environmental factors are improved. Otherwise, Vietnamese ICT firms are not strong enough
to survive in a business environment with highly dynamic markets and uncertain conditions.

Third, the mediating roles of human and social capital should be considered key sensors in
explaining how organisational capital positively improves firm performance. ICT staffs are highly
educated and creative experts who prefer working as non-managerial staff—and as employees
work under significant time management pressure, firms’ organisational culture, environment, and
structure will influence their performance as well as the performance of their firms as a whole.
Because of this special feature of ICT jobs, staffs must actively build their own social networks to
support their work independently. In addition, their major communication and information
exchanges are online and carried out in multi-culture environments, when mutual trust in social
network is established, people are willing to share intellectual resources, which in turn motivate
innovation activities and consequently build a positive corporate culture, as well as improving firm
performance. In addition, ICT advances applied to organisational changes and operations are
considered to play a central role in enhancing working environments as well as fostering staff
productivity. The discussion of the impact of ICT advancements on growth and productivity was
inspired here by the famous sentence by Robert Solow: “You can see the computer age everywhere
but in the productivity statistics” (Solow, 1987). We argue, therefore, that the effective accumula-
tion of organisational capital is necessary to help employees create and acquire knowledge derived
from the range of intangible assets that comprise a firm’s competitive advantages. Concretely,
organisational capital should not be seen as the sole factor influencing on firm performance: the
integration of interrelationships among social, organisational, and social capital explain firm
performance in specific contexts, and will provide a clear picture of how crucial intellectual capital
is to the successful development of ICT firms.

8. Implications

The findings in this paper provide meaningful theoretical and practical contributions to the
intellectual capital literature by extending prior findings. The first theoretical contribution pertains
to dimensions of intellectual capital as they apply to Vietnam-like emerging economies. Because of
inadequate markets and legal support, dysfunctional behaviours of competitor firms are wide-
spread; the evaluation of intellectual capital should not be the same as in Western countries.
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Second, despite extensive discussions of the influence of organisational capital on firm perfor-
mance, there are very few studies on its impacts on firm performance via other intellectual capital
dimensions within the context of the ICT sector. These findings show that values of corporate
cultures form the foundation of the “valuable, rare, inimitable, and non-substitutable” (VRIN)
assets, and that there are needs for building mutual trust in social-network extensions.

In addition, these findings also provide practical implications for ICT management. Facing global
trends and an unpredictable environment, ICT managers must develop their own human, organi-
sational, and social capital to meet customers’ challenging demands, and must also maintain and
build strong network ties with employees, customers, suppliers, and competitors, to observe
rapidly changing environments—and in response, to adjust their own business direction quickly,
flexibly, and effectively.

9. Conclusion

Vietnam is on the road to a knowledge-based economy in which ICT will be a key sector. This
study gives brief insights into factors shaping the Vietnamese ICT sector in terms of the
interrelationships among social, human, and organisational capital on one hand, and firm
performance on the other. By refining objectives in business operations, ICT firms must under-
stand their own capabilities—especially their internal strengths—in order to face unpredictable
changes in the environment. Social, organisational, and human capital, as dimensions of
intellectual capital, are recognized as key intangible resources for firms’ long-term
performance.

Accordingly, this study investigating the central role of organisational capital as the key factor
for the sustainable development of the ICT firms, especially in a future in which firms become
larger and better structured. However, the initiative of Vietnamese ICT firms to motivate innova-
tion activities and to develop intellectual capital is still in its infancy. Hence, we hope that the
findings presented here will be helpful to top managers and policy makers in Vietnam, and in
developing countries, as they work to find a good path to enhance the long-term performance of
ICT firms.

10. Limitations and further research

This research also reflects some limitations. First, this study explores primarily definitions of the
dimensions of intellectual capital, and its impact on firm performance. This study employs static
data at one point in time, which has inevitable drawbacks in describing the long-term patterns in
ICT’s development and performance. The use of panel data may be advisable for follow-up studies.
Second, other dimensions of intellectual capital (such as customer capital) could be included in
future research. Lastly, other stakeholders such as employees and managers are involved in the
relationship between intangible capital and firm performance; further studies should also take into
account their perspectives.
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Appendix A. Questionnaire items
Firm performance

We demonstrated more profitability than other market competitors

We have greater capacity in developing new products or services than other competitors

We have higher quality of products or services than other competitors

We have greater capability in developing new products, service or programs

We have greater ability to attract and retain essential employees

We achieve greater satisfaction among customers or clients

We experienced a greater growth in sales than other market competitors

Social capital

Our employees are skilled at collaborating with each other to diagnose and solve problems

Our employees share information and learn from one another

Our employees interact and exchange ideas with people from different areas of the organisation

Human capital

Our employees are active in upgrading employee’s skills

Our employees are bright

Our employees are satisfied with working conditions

Our employees always come up with new ideas

Organisational capital

We has the know-how to improve the organisational capability

Our organisational culture includes a clear organisation structure

Our organisation invest abundant resources to acquire new knowledge and information system

Our organisation always provide trainings for employees

Environmental uncertainty

Marco policies is highly uncertain

Technological development are highly unpredictable

Product market is a very complex environment

Customer demand is hard to forecast

Customer tend to look for new products all the time
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