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Review of empirical research
on intellectual capital and

firm performance
Henri Inkinen

School of Business and Management, Lappeenranta University of Technology,
Lappeenranta, Finland

Abstract
Purpose – The basis of value creation has shifted from tangible factors of production towards
intangible resources such as intellectual capital (IC) (e.g. Grant, 1996). The average organisation’s
IC has been estimated to be three to four times over its book value (Edvinsson and Malone, 1997); thus,
it is vital for companies to understand how it is created, managed, measured and evaluated. However,
there are still many debated and complex issues, and the empirical measurement of IC is one of those.
The purpose of this paper is to determine if IC systematically influences firm performance.
Design/methodology/approach – A systematic review procedure was utilised as this study’s
research design.
Findings – The findings demonstrate that IC influences firm performance mainly through interactions,
combinations and mediations. Also, there is a great deal of evidence on the significant relationship
between IC and firm’s innovation performance.
Research limitations/implications – This paper reviews only empirical studies based on survey
data and statistical methods of analysis.
Practical implications – The research points to some focal aspects of IC that are associated with
firm performance.
Originality/value – This is the first study to review empirical literature on IC and firm performance.
It increases the current understanding by bringing together the research related to the issue and
drawing meta-level analysis.
Keywords Performance, Empirical, Intellectual capital, Systematic review
Paper type Literature review

Introduction
Nowadays, an organisation’s value creation is largely based on intangible resources and
capabilities, i.e. intellectual capital (IC) (Drucker, 1993; Edvinsson and Malone, 1997;
Grant, 1996; Stewart, 1997; Sveiby, 1997). Edvinsson and Malone (1997) suggested that
intellectual assets clearly outweigh the tangible corporate value, and the World Bank
(2005) reported that intangibles account for 77 per cent of the total global wealth.
In addition, a company’s sustainable ability to compete in the modern knowledge
economy is increasingly derived from the exploitation of knowledge resources (Stewart,
1997; Teece et al., 1997; Zack, 1999). Another stream of literature has argued that IC has a
positive relation to a company’s innovation capability (Subramaniam and Youndt, 2005).
Indeed, the conceptual literature has suggested that IC has a positive impact on firm
performance (e.g. Bontis, 1998, 2001).

The key definitions and concepts of IC have been extensively discussed by
scholars. In the late 1990s, several authors contributed to the first large wave of IC
publications. As the outcome, IC was conceptualised as the combination of all the
knowledge and competences that can manifest as a company’s sustained competitive
advantage (Roos and Roos, 1997; Stewart, 1997; Sullivan, 1998). In other words, IC
consists of information, intellectual property, intellectual material, knowledge, core
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techniques, customer relationships and experience that can be utilised to make a
company rich (Stewart, 1997). On a similar note, IC is about the knowledge, applied
experience, organisational technology, customer relationships and professional skills that
make a firm competitive in the marketplace (Edvinsson and Malone, 1997). Therefore, IC
is not just a static intangible asset; rather, it is a means to an end (Bontis, 1998). IC can
also be seen as the sum of the combined “hidden” assets of an organisation’s members
and what is left when they depart the office at the end of the working day (Roos and
Roos, 1997), or the inventory of the knowledge-based resources owned by an organisation
(Dzinkowski, 2000). Finally, IC is said to be associated with the social collective’s
knowledge and knowing capability (Nahapiet and Ghoshal, 1998).

As noted, IC consists of several types of knowledge-based resources. A three-dimensional
categorisation of IC – human-, organisation- and relationship-centred – has been established
as an emergent standard and a premise for how to build the measurement models. Human
capital regards the firm’s employees and their knowledge, education, skills, capabilities and
characteristics (Bontis, 1998; Dzinkowski, 2000; Edvinsson and Malone, 1997; Roos and
Roos, 1997; Stewart, 1997). Organisation-centred (e.g. organisational and structural) capital
includes the knowledge embedded in information technology (IT) systems and the
outcomes and products of knowledge conversion, such as documents, databases, process
descriptions, plans, the intellectual properties of the firm and all the non-human storehouses
of knowledge within a firm (Bontis, 1998; Edvinsson and Malone, 1997; Stewart, 1997).
Finally, relationship-centred (e.g. relational and customer) capital consists of the value and
knowledge embedded in the firm’s external relationships, such as its connections with its
customers, suppliers, distributors, partners, the local community and all the related
parties (Dzinkowski, 2000; Edvinsson and Malone, 1997; Roos and Roos, 1997). As the
above-mentioned discussion shows, the three-dimensional categorisation of IC was
the main approach described by the pioneering scholars. While there are slight
terminological differences between the definitions, the fundamental components are
almost identical.

The special focus of this paper is to determine if IC systematically influences firm
performance. The secondary objective is to examine how empirical IC research has
developed over time by reviewing empirical IC literature published in peer-reviewed
journals. The review is strictly limited to empirical IC research papers, even though the
association between knowledge issues and firm performance has received attention in
other similar domains, such as knowledge management (KM) practices (e.g. Palacios
Marqués and Garrigós-Simón, 2006; Andreeva and Kianto, 2012). Previous IC reviews
have not focused on firm performance issues, but the evolution of the IC field has
received some attention; for instance, Petty and Guthrie (2000) examined the empirical
literature in terms of measurement and reporting, Bontis (2001) reviewed utilised IC
measurement models, Serenko and Bontis (2004) examined the citation impacts and
research productivity rankings and Guthrie et al. (2012) recapped the literature on IC
accounting research. More recently, Serenko and Bontis (2013) reviewed IC literature,
but focused on the current state and impact of IC as an academic discipline, while
Dumay and Garanina (2013) reported on IC research models and their utilisation.

It is highly important to review IC literature in the firm performance context in order
to evaluate if IC really matters for the company’s bottom-line. Also, the general
development of empirical IC research should be examined, as it provides researchers with
up-to-date information by disclosing how IC conceptualisations have evolved over time,
what types of measurement models have gained ground and what the geographical
spread of the field is.
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The results of this study contribute to the current understanding of IC and firm
performance by analysing 54 empirical research papers. The main finding is that IC
influences firm performance mainly through interactions, combinations and mediations.
Further, a great deal of evidence exists concerning the positive relationship between IC
dimensions and firm’s innovation performance. In addition to the findings regarding the
firm performance issues, this review indicates that the conceptualisations of IC and
the empirical measurement models are strongly influenced by a handful of early studies.
Finally, the field of empirical IC research has grown in terms of the number of publications
per year and the geographical spread of the field. However, recent diminishing figures
may be a sign of a waning interest.

Research approach
The purpose of this study is to systematically review empirical IC literature and judge
whether IC has influence over firm performance outcomes. The systematic review started
with a literature selection process, which is depicted in Figure 1. In the first stage of the
process, a computerised search was carried out to find the targeted body of literature.
The abstract and citation database Scopus (www.elsevier.com/online-tools/scopus) was
utilised as the search tool because it is capable of producing the most accurate search
results among the major scientific databases (Falagas et al., 2008). In the second stage,

The initial search within the database
Produced 1,721 potentially relevant unique hits

The articles are excluded by refining the subject category
Produced 986 potentially relevant unique hits

The articles are excluded based on the title
Produced 341 potentially relevant unique hits

The articles are excluded based on the abstract
Produced 94  potentially relevant unique hits

The articles are excluded based on the full text
Produced 47 studies that fit all the selection criteria

The sixth stage

The fifth stage

The fourth stage

The third stage

The second stage

The first stage

Snowballing from the reference lists
The final sample: 54 studies that fit all the selection criteria

Figure 1.
The literature
selection process
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articles were excluded based on refining the subject category. In the third stage, the
selected articles were screened by title. In the fourth stage, articles were eliminated after
examining the abstracts. In the fifth stage, publications were excluded based on the full
text. Finally, in the sixth stage, the “snowballing” technique was used to identify useful
literature from the reference lists of remaining literature.

There were three important inclusion criteria for the potentially relevant articles.
First, only papers that examine the relationship between IC and firm performance were
included, as this area was identified as the obvious research gap in the literature.
Second, only empirical research papers utilising survey data and quantitative methods
were included because they have the potential to provide the most suitable evidence
that can be utilised to close the identified gap within the literature. Case studies were
not considered as feasible articles for this particular review, as they tend to deal
with standout companies and thus provide evidence from only a small sample with
exceptional conditions and/or performance. Also, papers with an accounting approach
were excluded because they utilise solely balance sheet figures to calculate the values
for IC. Some of those studies have even been criticised for their fundamental inability
to tap into the phenomenon of IC (Ståhle et al., 2011). Third, only articles from
peer-reviewed journals were selected, in order to ensure trustworthiness and a
minimum quality of the studies.

The literature selection process
The first stage – the initial search. The initial search for potential articles took place on
22 September 2014. In this stage of the process, the abstract and citation database
Scopus was used as the search tool to identify the targeted literature. Scopus was
considered to be suitable for the purposes of this study because of its wide coverage of
academic literature. The single search term “intellectual capital” was utilised, and the
search was limited to journal articles written in English. The single term was selected
because a scan of the empirical IC literature suggested that the authors practically
always included the term “intellectual capital” among the keywords; thus, the selected
search strategy was expected to include the majority of the relevant studies.
Furthermore, the search was limited only to one subject area, “Social Sciences and
Humanities”, as that area included the most prominent sub-areas, such as management.
The first search produced 1,721 unique hits.

The second stage – articles excluded by refining the subject category. The vast
majority of the first search results did not serve the purpose of this study; therefore, the
search was further limited to the subject area “Business, Management and Accounting”.
Publications under that subject area were expected to have a high managerial approach;
thus, they would represent the targeted group of publications more accurately. After the
subject area limitation, the number of potentially relevant articles was 986.

The third stage – articles excluded based on the title. This stage involved going
through the list of remaining article titles one-by-one, and eliminating the ones that did
not seem to fit the pre-defined inclusion criteria. After the article title limitation, the
number of potentially relevant articles was reduced to 341.

The fourth stage – publications excluded based on the abstract. In the fourth stage, all
the remaining articles were subjected to abstract examination. It soon became apparent
that there were still a considerably high number of unsuitable studies among the list of
hits. In particular, many studies which calculated the IC figures from the company
balance sheet figures were excluded in this stage of the review because their approach
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to IC measurement differs fundamentally from the studies that utilise a survey
strategy. After the abstract reading limitation stage, the number of potentially relevant
articles was reduced to 94.

The fifth stage – publications excluded based on the full text. Full-text reading finally
completed the list of studies that were found through the initial search and met the
inclusion criteria. In this stage, the full texts of the remaining potential articles were
carefully examined, and the number of relevant articles was reduced to 47.

The sixth stage – snowballing from the reference lists. The final stage of the review
process was to conduct a snowballing procedure. This stage was included to identify
potentially suitable publications among the reference lists of the articles that went
through full-text examination. Snowballing increased the number of relevant articles to
54, which was the final number of the included studies.

Findings
Development of empirical IC research
Conceptualisations of the IC dimensions. Alongside the main research objective, the aim
of this study is to clarify how empirical IC research has developed over time. As Table I
showcases, the majority of the reviewed studies utilised the three-dimensional IC
measurement model that consists of human, organisational (structural) and relational
(customer) capital. Interestingly, some additional IC dimensions have been adopted
within IC research; as a result, it is worthwhile to examine the contents of the
dimensions in order to compare them with one another and judge if the new dimensions
add any novelty value to the original measurement models. In total, nine IC dimensions
were identified within the reviewed literature.

Human capital is “the intelligence of the organizational member” (Bontis, 1998, p. 65).
It contains features such as the employees’ sheer intelligence, values, attitudes, aptitudes,
know-how, skills, capabilities, individual relationships, creativity, education, experience,
qualifications, motivation, commitment, loyalty, resolve, interactions, expertise, proactivity,
leadership abilities, flexibility, learning capacity, behaviour, intellectual agility and
risk-taking propensity (e.g. Bontis, 1998; Bozbura, 2004; Youndt and Snell, 2004;
Tovstiga and Tulugurova, 2007; Wu et al., 2007; Cabrita and Bontis, 2008; F-Jardón
and Martos, 2009; Hsu and Fang, 2009; Yang and Lin, 2009; Huang and Hsueh, 2007;
Sharabati et al., 2010; Chien and Chao, 2011; Leitner, 2011). All of the attributes
regarding human capital originate from the knowledge and skills embedded in and
available through the employees.

Structural capital is the organisational factors that support the human capital
to perform (Bollen et al., 2005; Chen et al., 2004). It includes elements such as
employee-supporting mechanisms and structures, organisational know-how, technological
elements (such as information systems and databases), routines, procedures and processes,
corporate culture, methods, business development plans, intellectual property (such as
patents, copyrights and trademarks), strategy, organisational charts, manuals and
programmes (e.g. Bontis, 1998; Bontis et al., 2000; Wu and Tsai, 2005; Cabrita and Bontis,
2008; Wu et al., 2008; Hsu and Fang, 2009; Kamukama et al., 2010). On a slightly different
note, some research models extend structural capital to incorporate relationships with the
firm’s external networks (Aramburu and Sáenz, 2011; Leitner, 2011; Tovstiga and
Tulugurova, 2007).

Relational capital is the knowledge embedded in the firm’s external relations
(e.g. Cabrita and Bontis, 2008; Wu et al., 2007). That covers the relations with agents,
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customers, suppliers, competitors, partners, clients, shareholders, industry associations,
members of the community, society, government, the state and informal networks (e.g.
Bozbura, 2004; Wu et al., 2007; Cabrita and Bontis, 2008; F-Jardón and Martos, 2009; Hsu
and Fang, 2009; Huang and Hsueh, 2007; Namvar et al., 2010; Sharabati et al., 2010;
González-Loureiro and Dorrego, 2012). Thus, relational capital may reside at both
individual and institutional levels. There is one exception to the otherwise solid
conceptualisation, as Yang and Lin (2009) related relational capital to the value of the
firm’s internal relationships.

Organisational capital and structural capital seem to overlap, as they have been
used as interchangeable terms since the early IC studies. According to quite a famous
notion, organisational capital consists of a firm’s institutionalised knowledge assets
which stay behind when the employees go home at night (e.g. Youndt et al., 2004). The
attributes of organisational capital that are mentioned most frequently within the
literature are organisational culture, databases, information systems, processes,
manuals, patents, routines and structures (e.g. Youndt and Snell, 2004; Youndt et al.,
2004; Subramaniam and Youndt, 2005; Carmona-Lavado et al., 2010; Huang and Wu,
2010). In comparison, the same keywords for structural capital are routines, databases,
patents, processes, structures, culture, information systems, mechanisms, charts,
manuals and strategies (e.g. Bontis, 1998; Bontis et al., 2000; Wu and Tsai, 2005; Cabrita
and Bontis, 2008; Wu et al., 2008; Hsu and Fang, 2009; Kamukama et al., 2010).
Therefore, the comparison of the key attributes of organisational and structural capital
validates the prevailing understanding that the two IC dimensions address the same
phenomena and are interchangeable terms.

Social capital is “the sum of the actual and potential resources embedded within,
available through, and derived from the network of relationships possessed by an
individual or social unit” (Nahapiet and Ghoshal, 1998, p. 243; see also Wang and Chen,
2013), and it concerns both the firm’s internal and external relations (Yli-Renko et al.,
2002). Simply put, social capital can be described as the value of the firm’s social relations
(Reed et al., 2006). Social capital is said to be a collective exchange of knowledge (Youndt
and Snell, 2004) and the trait of social relations which can be mobilised to facilitate action
(Steinfield et al., 2010; Wu and Tsai, 2005). Concerning how social capital compares to
some other IC dimensions, Subramaniam and Youndt (2005) explained that it resembles
more organisational than human capital because the staff turnover most likely will not
devastate it. However, organisational and social capital also differ drastically, as
organisational is associated largely with codified knowledge whereas social capital deals
with the more tacit type of knowledge (Subramaniam and Youndt, 2005).

Customer capital refers to the valuable knowledge embedded in customer
relationships and marketing channels (e.g. Bontis, 1998; Bollen et al., 2005; Čater and
Čater, 2009; Kim et al., 2012). Customer capital is also said to originate from the
customer-supplier relationship (Maditinos et al., 2010). Some conceptualisations were
broader. For instance, Bontis (1998, p. 67) wrote that customer capital is “the potential
an organization has due to ex-firm intangibles”. Other descriptions have highlighted
the magnitude of customer relationships but also explicitly incorporated the other
ex-firm intangibles as factors constituting customer capital (Wu et al., 2008; Castro
et al., 2013). Therefore, it seems that the customer and relational capital concepts
overlap, at least partially. This argument is supported by the findings visualised in
Table I, which demonstrates that the two IC dimensions have not been included in the
same measurement models.
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Innovation capital translates as the firm’s ability to utilise the existing knowledge to
create new knowledge, ideas, products and technologies (Maditinos et al., 2010; Tseng
and Goo, 2005), or the organisation’s ability to successfully transform its knowledge
into business value (Chen et al., 2004). Sometimes innovation capital is incorporated
within the structural capital dimension as intellectual property (Hsu and Fang, 2009),
which also tells about the firm’s ability to carve end products out of their knowledge
base. There are few instances addressing innovation capital among the reviewed
literature, but all of them seem to agree about it. Further, the innovation capital
component is usually embedded in human capital as innovative employees (Castro et al.,
2013; Chien and Chao, 2011; Kim et al., 2012; Leitner, 2011; Mehdivand et al., 2012;
Tovstiga and Tulugurova, 2007) or in the structural capital dimension as the firm’s
innovativeness (Aramburu and Sáenz, 2011; Bontis, 1998; Hormiga et al., 2011b; Hsu and
Fang, 2009; Wu et al., 2007). It seems that innovation capital has not been overlooked
within contemporary IC research, but it has not been given similar status as the more
traditional IC dimensions. However, the inclusion of this new IC dimension might enable
more fine-grained analysis and bring along research results with novelty value.

Information capital was examined in one of the reviewed papers. Chien and Chao
(2011) defined it as a measure of the quality of the firm’s information system.
Technological capital also appeared in one study. Castro et al. (2013) defined it as the
level of utilisation of technological knowledge and efforts put in research and
development. Conventionally, IT systems are embedded in the firm’s structural capital,
as they play an integral role in the modern organisation’s structural intelligence.
Furthermore, IT systems represent one of the most tangible aspects of otherwise
primarily intangible IC, and thus its separation as an additional IC dimension is
questionable.

General findings. Table I presents the general findings of the systematic review.
First, in line with the findings of Bontis et al. (2007), this review confirms the argument
that IC research has developed in two major phases. The first phase, in the late 1990s,
gave IC some publicity and included the seminal theoretical papers by Edvinsson and
Malone (1997), Roos and Roos (1997), Stewart (1997), Sveiby (1997), Bontis (1998),
Nahapiet and Ghoshal (1998) and Sullivan (1998). The second phase began in the early
2000s with more focus on the measurement models and new levels of analysis. It
includes, for instance, the empirical research that is reviewed in this study. Almost all
of the reviewed papers are less than ten years old, and the majority of those are post-
2010 publications. Figure 1 presents the growing tendency of the annual publication
activity of empirical IC research, but also indicates substantial variation between the
years. The activity seems to have peaked in 2011 followed by two years of diminishing
quantities. This finding can be regarded as either a part of the naturally occurring
variation pattern or a warning signal of the waning line of research.

Second, empirical IC research seems to have truly global presence. Table I shows that
the studies have focused mainly on European and Asian companies, but some papers
have examined IC and firm performance in North and South American, African and
Middle Eastern firms. The most actively studied companies have been Taiwanese (12),
Spanish (nine) and American (five) firms. This finding indicates that the line of research
is no longer dominated by American and British academics, as it was until the early
2000s (Serenko and Bontis, 2004). IC is nowadays a topical subject of interest for
academics from a variety of cultural and economic backgrounds. This development is
welcome, as many authors hope that IC research models will be tested in international
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contexts (e.g. Yli-Renko et al., 2001; Cabrita and Bontis, 2008; F-Jardón and Martos,
2009; Yang and Lin, 2009; Namvar et al., 2010; Sharabati et al., 2010; Delgado-Verde
et al., 2011b). Further, it seems that empirical IC research is conducted without
industry boundaries.

Third, Figure 2 demonstrates that empirical IC research is rarely conducted without
incorporating human and structural/organisational capital within the measurement
model. Also, relational or customer capital are frequently included as the third IC
dimension. Hence, the three-dimensional IC model has remained up until today very
similar to what it was in the early conceptualisations (e.g. Edvinsson and Malone, 1997;
Stewart, 1997). The citation count column in the Appendix is filled with information
retrieved from Google Scholar (scholar.google.com). It shows that the highly cited
publications from Bontis (1998) and Bontis et al. (2000) have shaped the empirical state
of the field by strengthening the status of the three-dimensional IC measurement model.
Additionally, social capital has emerged as another standard IC dimension. The citation
count indicates that the articles from Yli-Renko et al. (2001), Youndt et al. (2004) and
Subramaniam and Youndt (2005) have had the biggest impact on cementing social
capital’s status within empirical IC literature. Further, a close examination of those
three influential publications suggests that their conceptualisations of social capital
follow the one developed by Nahapiet and Ghoshal (1998) (Figure 3).

IC and firm performance outcomes
The inter-relatedness of IC and firm performance has been studied increasingly since the
early 2000s. The summarised results of this systematic literature review are presented in
the Appendix. According to the findings, a variety of different measurement models of
IC and firm performance have been utilised; thus, the answer to the main research
question “Does IC systematically influence firm performance?” is far more complex than a
plain “yes”.

The interactions of the IC dimensions. The majority of the reviewed empirical literature
suggests that the IC dimensions enhance firm performance through their combinations
and interactions (e.g. Kamukama et al., 2010; Maditinos et al., 2010; Sharabati et al., 2010;
Jardon and Martos, 2012; Kim et al., 2012). One way of describing the interactions is to say
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that human capital is required to establish structural capital – the stock of knowledge for
the firm – and that structural capital is required to build relational capital with the
environment (F-Jardón and Martos, 2009; Jardon and Martos, 2012). In a similar fashion,
researchers have also argued that the firm’s cumulative growth is best explained with
their ability to transform the employees’ knowledge into organisational knowledge
(González-Loureiro and Dorrego, 2012) and that firms which are strong in both human and
structural capital have a higher probability of being innovative (Leitner, 2011). Curiously,
Bontis et al. (2000) reported that employees’ intelligence (human capital) is not related
to the extent of non-human storehouses of knowledge (structural capital) among the
service companies.

At the same time, Castro et al. (2013) stated that the creative, experienced and
skilful employees together with the company’s customer networks lead to a high
number of product innovations. That finding tells us that the firm’s internal expertise
combined with knowledge embedded in the external relations can accelerate
innovativeness even without strong structural capital support. Likewise, Hormiga et
al. (2011b) reported that new ventures benefit mostly from internal knowledge, skills
and activeness, as well as from factors related to the firm’s reputation, connectivity,
accessibility and support from its networks. Also, the interaction of human and
relational capital, especially staff training and education levels, strongly influences
firm performance (Huang and Hsueh, 2007), and the combined effect of human and
relational capital improves the organisational learning capability and new product
development performance (Hsu and Fang, 2009). Indeed, many research papers have
provided evidence that human capital supports the other IC dimensions, which in
turn have a direct impact on firm performance (Bontis, 1998; Cabrita and Bontis, 2008;
Kim et al., 2012).

Interestingly, Bozbura (2004) pointed out a different aspect of the interaction
between the IC dimensions. According to that study, it is the supporting infrastructure
(structural capital) that enables creative activities within a firm and allows human and
relational capital to contribute to firm performance. Moreover, innovation capital – one
of the most scarcely studied IC dimensions – influences firm performance and is facilitated
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largely by the existence of human and organisational capital (Tseng and Goo, 2005).
Lastly, one study among the set of the reviewed literature did not find significant
interactions between the IC dimensions (Reed et al., 2006).

All in all, it seems that firm performance is largely generated by the interactions of
the IC dimensions. Some sources suggested that human capital provides the skills to
build the organisational knowledge base which enhances firm performance, whereas
other studies indicated that the knowledge embedded in employees combined with
functioning external networks is the most effective equation to achieve success. Then,
there is additional evidence about the central role of structural capital, as it allows the
contribution of human and relational capital. The common theme for these findings is
that the employees, the organisational supporting structures or the established
relations possess only little value separately, but establish a strong firm performance
driver when combined. Thus, it can be stated that companies with high overall IC are
able to attain significantly better firm performance than the less IC-rich companies
(Youndt et al., 2004), or that firms need to increase their total IC in order to improve firm
performance (Chen et al., 2004).

The mediator models. Another prevailing theme among the empirical IC literature is
the mediator models. By “mediator”, this study means a variable that explains the
relationship between the independent variable(s) and the dependent variable, which is
firm performance. As the empirical research on IC has developed, models to measure
the relationship between IC dimensions and firm performance have also advanced.
The mediator models have become especially popular among researchers (e.g. Bollen
et al., 2005; Wu et al., 2007, 2008; Menor et al., 2007; Kamukama et al., 2011;
Mehdivand et al., 2012; Namvar et al., 2010; Chien and Chao, 2011; Youndt and Snell,
2004; Youndt et al., 2004; Yang and Lin, 2009). The reason for this popularity could
be organisational complexity. In other words, the measurement models incorporate
mediator variables because of the perceived ambidexterity of the relationship
between IC dimensions and firm performance outcomes. Further, firm performance
improvements can be seen to originate from the combined effect of IC and systematic
and deliberate managerial activities (KM practices); thus, the overarching view of
the phenomenon cannot be reached by focusing on only the direct relationships
(Kianto et al., 2014).

The first key finding among the mediator models is that IC has a positive influence on
several organisational capabilities which have a tendency to improve firm performance.
In particular, dynamic capabilities and innovation capabilities are seen as significant
mediators. Dynamic capabilities are typically defined as “the firm’s ability to integrate,
build, and reconfigure internal and external competences to address rapidly changing
environment” (Teece et al., 1997, p. 516), while researchers have defined innovation
capability as the ability to translate knowledge and ideas into new products and processes
(Lawson and Samson, 2001). Evidence has shown that the dynamic capabilities explain,
for instance, the relationship between IC and innovativeness (Hsu and Sabherwal, 2012)
and the impact of relational capital on innovative performance (Wu et al., 2007). Innovation
capability mediates the impact of IC on firm’s competitive advantage (Mathuramaytha,
2012), while product innovation capability together with process flexibility mediate the
effect of IC on business performance (Menor et al., 2007). Furthermore, organisational
learning capability is defined as the mediating factor that explains the relationship
between human and relational capital and new product development performance
(Hsu and Fang, 2009).
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Another key finding is that quite often IC is found to mediate the relationship
between organisational and managerial activities and firm performance. Particularly,
human resources (HR) management is seen to contribute to IC and therefore enhance
company success. For example, HR management practices, such as recruiting and
selection, provision of healthier and safer working conditions, performance appraisal
and training and development, are factors that increase the amount of IC and thus
positively influence firm performance (Yang and Lin, 2009). Wang and Chen (2013)
added that core HR practices, such as staffing, training, knowledge- and skill-based
compensation, teamwork and employee participation, support both organisational and
social capital, which in turn facilitate a firm’s innovative capability. Also, Youndt and
Snell (2004) agreed that HR configurations and practices play a fundamental role in the
development of IC and firm performance, and Youndt et al. (2004) supported the view
that investments in HR management lead to a higher amount of IC and higher firm
performance rates.

The evidence regarding the mediator models is varied. One source argued that
intellectual property is the mechanism that enables IC to improve firm performance
(Bollen et al., 2005). That is, when the amount of IC increases, the stock of intellectual
property (e.g. patents and licences) also tends to increase, which can be utilised to
improve firm performance. Then again, Namvar et al. (2010) explained that the
phenomenon is the other way around – that IC mediates the influence of intellectual
property on firm performance.

Furthermore, several other mediating factors contribute to the effect that IC has on firm
performance. Among those, competitive advantage facilitates the relationship between the
IC dimensions and financial performance (Kamukama et al., 2011), cross-functional
integration and co-production mediate IC’s effect on new product sale performance (Chien
and Chao, 2011) and entrepreneurial orientation has a similar impact on IC and business
performance (Mehdivand et al., 2012). Finally, empirical proof has also illustrated that IC
can be seen as the mediating variable in the relationship between entrepreneurial
orientation and innovation (Wu et al., 2008).

In summary, growing evidence suggests that firm performance outcomes accrue
through mediations between IC and other factors. Some sources have argued that IC is
the driver for several organisational capabilities, whereas others have inferred that
organisational and managerial practices, such as HR management and cross-functional
activities, are precedents for IC and again for firm performance. Additionally, the firm’s
intellectual property and entrepreneurial orientation have been found to support IC and
vice versa, and competitive advantages have also been seen as potential intermediators.
Taking into account all the presented support, the conclusion is that organisational
capabilities, activities, assets and orientation help us to understand how IC influences
firm performance.

IC and innovations. The third well-covered topic within empirical IC literature is
the relationship between IC and innovations (e.g. Subramaniam and Youndt, 2005;
Carmona-Lavado et al., 2010; Cabello-Medina et al., 2011; Delgado-Verde et al., 2011b;
Leitner, 2011; Wang and Chen, 2013). Incremental and radical innovations have been
discussed in a handful of studies. One popular view is that the organisational capital
feeds social capital, which is a very fruitful interaction in terms of product innovations,
especially radical ones (Carmona-Lavado et al., 2010). Wang and Chen (2013) reported
almost identical results about organisational and social capital. Their study found that
the pair has a direct influence on incremental innovative capability, and social capital
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alone also affects radical innovative capability. Subramaniam and Youndt (2005) added
that social capital – the knowledge embedded in relations – is linked to both the firm’s
incremental and radical innovative capabilities and is a significant factor in transforming
human capital’s effect on innovative capability from negative into positive. In addition,
they found that institutionalised knowledge (organisational capital) positively and
directly influences incremental innovations. Delgado-Verde et al. (2011b) delivered
supporting evidence about how the knowledge embedded in and obtained from internal
(social capital) and external (relational capital) relations strongly and positively influences
radical innovations.

The association between IC and innovation performance has attracted further
discussion within empirical IC literature. For instance, Cabello-Medina et al. (2011)
stated that a company’s innovative performance is directly related to social and human
capital and especially to the combination of them, and Leitner (2011) argued that high
amounts of both human and structural capital leads to a higher probability of a firm’s
being innovative. Innovation-related measures have also been utilised as mediators in
some research models; for example, the impact of IC on competitive advantage is
intermediated by innovation capability (Mathuramaytha, 2012), and among several
other mediating factors, dynamic capabilities and innovativeness are able to most
successfully explain the relationship between IC and firm performance (Hsu and
Sabherwal, 2012).

Ultimately, the empirical results suggest that IC is one of the major drivers for a
firm’s innovativeness. Social capital, in particular, seems to play a key role in
transforming organisational knowledge into innovations. Typically, social capital has
been defined as “the sum of the actual and potential resources embedded within,
available through, and derived from the network of relationships possessed by an
individual or social unit” (Nahapiet and Ghoshal, 1998, p. 243). Therefore, the reviewed
literature has emphasised quite strongly the value of social relationships for a firm’s
innovativeness. The finding is in line with the core argument of “open innovation”
literature, which states that external relationships in particular can bring along new
knowledge and insights into the firm, allowing opportunity for novel ideas and
collaborations (Chesbrough, 2003; Huizingh, 2011).

Conclusions
This review of empirical IC research highlights three key themes that are related to how
IC influences firm performance. First, IC dimensions increase firm performance through
interactions and combinations. Second, quite often the relation between IC and firm
performance is best comprehended via mediator models. Third, strong empirical
evidence exists regarding the effect that IC has over a firm’s innovation performance
and other aspects of innovativeness.

The impact of IC on firm performance outcomes stems from interactions and
combinations. That is, employees’ individual-level knowledge, a firm’s structural
arrangements and valuable relations support each other. The IC dimensions may not
produce firm performance-enhancing effects separately, but strength in each of them
increases the potential of doing so. This strengthens Bontis’ (1998) argument that the
utilisation of the firm’s knowledge base requires an interplay between IC dimensions.
Further, this study partially substantiates the view that more IC inspires better firm
performance (e.g. Youndt et al., 2004; Chen et al., 2004) but also emphasises that firms
may benefit from different IC profiles. It seems that a combination of human and
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structural capital matters the most for some firms (e.g. Leitner, 2011; González-Loureiro
and Dorrego, 2012), whereas some other companies’ success is based on talented
employees and the value of knowledge embedded in relations (e.g. Huang and Hsueh,
2007; Hsu and Fang, 2009; Hormiga et al., 2011b; Castro et al., 2013).

Firm performance outcomes accrue also through mediations between IC and other
factors. IC can be, on one hand, the driver for various organisational capabilities which
bolster firm performance (e.g. Menor et al., 2007; Wu et al., 2007; Hsu and Fang, 2009;
Hsu and Sabherwal, 2012) and, on the other hand, the intermediator that explains why
organisational and managerial activities, such as HR management, bear fruit (Wang
and Chen, 2013; Yang and Lin, 2009; Youndt et al., 2004). This understanding amplifies
the dual-message of the knowledge-based view of the firm, which can be summarised
that the prior knowledge resources provide the basis for knowledge-based
organisational capabilities, which in turn can inspire an increase in the firm’s
knowledge resources (Cohen and Levinthal, 1990; Grant, 1996; Nahapiet and Ghoshal,
1998; Nonaka and Takeuchi, 1995; see also Amit and Schoemaker, 1993). In addition,
the results of this study bolster Kianto et al.’s (2014) view about the potential
moderation and mediation effects between IC and KM practices.

This review also finds that IC has a strong influence on a firm’s innovation
performance (Subramaniam and Youndt, 2005; Carmona-Lavado et al., 2010; Cabello-
Medina et al., 2011; Delgado-Verde et al., 2011b; Leitner, 2011; Wang and Chen, 2013).
Especially, social capital is seen as a key factor that is needed to achieve a high level of
innovativeness. Therefore, this study also agrees with the open innovation literature
about the magnitude of the relationship and interaction-based knowledge on
encouraging productive new ideas and fruitful collaborations within the organisation
(Chesbrough, 2003; Huizingh, 2011).

Finally, empirical IC research began in the early 2000s and has developed into a
globally renowned active field of study. However, there has been a slight dip in the
number of publications after 2011, which may be a cause for concern or only a
temporary condition. Further, the early conceptualisations (e.g. Edvinsson and Malone,
1997; Stewart, 1997; Nahapiet and Ghoshal, 1998) and the most actively cited empirical
studies (e.g. Bontis, 1998; Bontis et al., 2000; Yli-Renko et al., 2001; Youndt et al., 2004;
Subramaniam and Youndt, 2005) have had a strong influence over how IC
measurement models have evolved.

Implications for research and practice
This study made a contribution to the literature on IC by drawing upon meta-analysis
of the empirical research on IC and firm performance outcomes. The results indicate
that the relationship between IC and the firm performance outcomes follows several
patterns; therefore, IC research models should accordingly be thorough enough to
capture the whole essence and the several potential associations, including the direct
effects and mediator models. Moreover, this study also furthers the knowledge-based
view of the firm by amplifying its dual-message; on one hand, the prior knowledge
assets enable the development of several organisational capabilities, such as dynamic
capabilities and KM practices, and on the other hand, the organisational capabilities
strengthen the knowledge base. Also, the publication figures have diminished during
the last two years, which could be an early sign of the declining empirical IC research
line. In order to build positive momentum, the IC research community should aim
at continuous development by utilising original ideas, different research angles and
various research methods.
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For practicing managers, the meta-analysis on empirical IC studies reveals that
firms are able to capitalise on several different IC profiles. In other words, some firms
need high overall IC to inspire good performance outcomes, whereas other companies
gain good results even with relatively low levels of structural or relational capital.
There is no “one size fits all” type of solution available, but instead managers should
analyse their IC needs by reflecting on their actual business needs. Business managers
should also understand that is not just about what sort of knowledge or IC a firm
possesses, but it is equally important to know what to do with it. For instance, hiring a
knowledgeable individual or establishing a brand new KM system will merely provide
the potential, while the deliberate and systematic practices are needed to unleash that
potential. Finally, this study indicates that an IC profile with a strong social capital
feature is associated with relatively strong innovation performance. That is, innovation
tends to benefit from the extra-firm resources that are available through both
individual and organisational relationships. Thus, the firms that have traditionally
relied on fairly closed intra-firm innovation strategy should open up to establish a more
efficient model.

Limitations and the future research
Despite its considerable contribution to the body of literature, this study also has some
limitations. First, the literature selection process leaves room for personal preferences.
Only the studies based on survey data and statistical methods of analysis were
accepted within the scope of this study. Therefore, case studies and research based on
the company balance sheet figures were excluded. One potential avenue for future
study could be to systematically examine the case studies on IC. Second, this review
concentrated on IC and firm performance, but the focus could be set elsewhere as well.
For example, another future study idea could be to conduct an industry-specific
systematic review about the differences in IC between various industries. Third, the
reviewed literature consists predominantly of correlational, one-time studies. However,
IC and firm performance should also be examined longitudinally, as suggested by quite
a few authors, in order to determine the effect of causality and the long-term influence
of IC over the success of the firms (e.g. Wu and Tsai, 2005; Chen et al., 2006; Hsu and
Fang, 2009; Hormiga et al., 2011a). Fourth, another potential idea could be to use a
recursive model, and determine if strong firm performance is associated with better IC,
which in turn supports firm performance.
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