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Abstract 

This article provides a systematic review of the literature on the complex relationships 
between intellectual capital, innovation and performance. Although these concepts are clearly 
intertwined, there has been so far and to the best of our knowledge, no attempt to 
systematically review and integrate the literature examining the relationships between them. 
Two main streams of literature emerge: on the one hand, some literature focuses on the 
economic and financial effects of intellectual capital and its components on performance and 
on the other hand, a small set of survey-based studies aims to delineate these effects adopting 
a multidimensional approach to performance. Besides these two streams, there is a wealth of 
literature exploring the effect of isolated element of human, structural or relational capital on 
performance. Nevertheless, these studies rarely refer to these concepts directly and it is 
therefore contended that using the concept of intellectual capital may provide interesting 
insights to illuminate the complex relationships between firms’ resources and activities to 
leverage its intangible assets, innovation and performance. In doing so, it provides an 
intellectual capital oriented framework to capture the distinctive features of innovation at firm 
level and hence contributes to the scarce stream of literature focusing on better identifying 
and delineating innovation effects on performance. 
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1. Introduction  

Intangible resources and capabilities, also referred to as intellectual capital, are now widely 
acknowledged as the most important source of value creation and competitive advantage 
(Drucker, 1993; Grant, 1996). Extensive academic literature has stressed the strategic 
importance of leveraging and managing intellectual capital for reaching performance targets 
and maintaining high levels of competitiveness. Despite this recognition of the critical role of 
intellectual capital, much remains to be understood about its role in the value creation process 
itself (Schiuma & Lero, 2008) and its effects on performance.  

Innovation is another cornerstone of performance at firm-level and has long been 
acknowledged as a key driver of productivity and economic growth (e.g. Griffith et al., 2006). 
Yet, “innovations are created primarily by investments in intangibles” (Lev, 2001). 
Intellectual capital and innovation therefore appear closely intertwined. Accordingly, the 
boundaries between studies on innovation and intellectual capital are blurring since the latter 
can be considered as antecedents in innovation studies while some intellectual capital 
investigations use innovation as an outcome (e.g., Ahuja, 2000; Subramaniam & 
Venkatraman, 2001; Tsai & Ghoshal, 1998). Nonetheless, attempts to review and integrate 
literature on intellectual capital, innovation and performance are rare. Exploring how 
intellectual capital affects the innovation process and performance can thus be deemed a 
topical issue. 

This paper aims to go beyond the fragmented literature on intellectual capital, innovation and 
performance by providing a systematic review of selected peer-reviewed articles. The main 
purpose is to categorize the prior research focusing on the effects of intellectual capital, 
delineating in into its main components, on performance and on innovation in view of 
identifying avenues for further research in this field.  

This article is structured as follows. Section 2 explains in further detail the objective and 
scope of this study while section 3 describes the method applied to identify, select and 
highlight the relevant literature. After a brief presentation of some general features of the 
reviewed studies, section 4 provides an in-depth presentation of the findings. Section 5 
concludes and derives areas for further research. 

2. Setting the Scene: Scope of the Review and Definition of Key Concepts  

This study consists of a systematic review of articles published in a selection of 
peer-reviewed journals on the relationship between intellectual capital, innovation and 
performance. More specifically, there are two main objectives: (1) identify how intellectual 
capital as a whole or its individual components directly and indirectly affect performance; (2) 
identify the role of intellectual capital and its components on the innovation process, on 
innovation outcome and on performance. 

2.1 Defining the Key Concepts 

Three main concepts are used in this study: intellectual capital, innovation and performance. 
Each concept is briefly introduced in the following subsections. 
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2.1.1 Intellectual Capital 

Definitions of intellectual capital abound. This profusion of definitions illustrates the 
different perspectives from which they have arisen, i.e. knowledge management, intellectual 
property rights management, reporting and accounting issues, financial measurement and 
management control and finally, innovation management. It also reflects the diversity of 
actors contributing to this research topic (e.g. standard-setters and accounting bodies, 
academics, practitioners and consultants), their main disciplinary field as well as their 
different interests in addressing the issue of managing, measuring, valuing or reporting 
intellectual capital (Mention, 2011). However, a consensus emerges on the fact that 
intellectual capital is a multidimensional concept, consisting of the combination of human, 
structural or organizational and relational resources of the firm (Meritum, 2002). In this 
respect, intellectual capital is more than the sum of these types of resources, which are 
strongly intertwined. Intellectual capital embraces all intangibles that are susceptible to 
generate future benefits. Lev (2001) further states that intangibles are “claims to future 
benefits that do not have a physical or financial embodiment”. 

Intellectual capital (henceforth, IC) approaches are either static or dynamic. According to the 
static approach, the term IC allows capturing the stock of internal and external resources that 
firms possess at a particular point in time (e.g. Bontis, 1999; Bontis et al., 2002; Choo & 
Bontis, 2002). In contrast, the dynamic approach to IC argues that it also covers the activities 
that are undertaken by firms in order to leverage this stock of resources, create value and 
protect new knowledge. Such activities encompass e.g. training staff, managing knowledge 
and conducting R&D activities, and are expected to reinforce existing or create new stocks of 
intellectual capital (e.g. Kianto, 2007; Meritum, 2002). 

In accordance with the scope of this study, a comprehensive definition of IC is proposed: IC 
is a set of internal and external resources (human, process, IT-based or enabled) that 
organizations mobilize and articulate, through activities, with other resources (financial and 
tangible) in order to further generate resources, which can be of tangible, intangible or 
financial nature, in their pursuit of competitive advantage. In other terms, intellectual capital 
covers both the stock of available resources and their activation in view of creating value. 
Resources are not all equally valuable and to be recognized as intellectual capital, resources 
must be able to generate rents that exceed their costs (also referred to as appropriability 
criteria in the literature, see Wade and Hulland, 2004) and experience some form of 
immobility (Wade & Hulland, 2004).  

Human capital (Becker, 1964; henceforth, HC) is recognized as the central component of 
intellectual capital. HC is the only generative intangible (Ahonen, 2000) as individuals are 
the ones who provide organizations with competences, engage in customer relations and are 
the source of intellectual property (Fincham & Roslender, 2003). Most definitions agree that 
human capital relates to the competence of employees, which includes the knowledge, skills, 
experiences and abilities of people (Roslender & Fincham, 2004). Thus, human capital is 
inseparable from its bearer (Fernandez et al., 2000). The degree of specificity and uniqueness 
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of HC has been largely discussed in the literature (e.g. Lepak & Snell, 1999), as well as the 
way firm-specific HC knowledge is developed. Generic HC is predominantly accumulated 
through individual efforts (education and experience) and is highly transferable across firms. 
On the opposite, firm-specific HC results from idiosyncratic learning processes (Lepak & 
Snell, 1999) and is path-dependent (Barney, 1991). It refers to unique competencies and skills 
that individuals develop in the context of their professional activities. Most definitions 
emphasize the individual aspect of human capital, regardless of the context in which it is 
developed or mobilized. However, some advocate that knowledge is socially constructed and 
results from interactions with others, often referring to the concept of “social capital” and its 
impact on human capital development (e.g. Coleman, 1988). Nahapiet & Goshal (1998) 
define social capital as the sum of the actual and potential resources embedded within, 
available through and derived from the network of relationships possesses by an individual or 
a social unit.  In this study, human capital is considered mainly as an individual-level 
construct, and refers to individual knowledge, expertise, experience, skills, attitudes, abilities 
and personal networks of individuals. Consistently with the dynamic approach highlighted 
above, activities (e.g. training, mentoring, coaching) that aim to leverage the stock of human 
capital are also covered.  

Structural capital (henceforth, SC) has been described as the infrastructure “that encourages 
the human resource to create and leverage its knowledge” (Edvinsson & Sullivan, 1996). In 
other terms, its main purpose is to support the conversion of human capital into intellectual 
capital. Unlike human capital, structural capital is owned by the firm and can therefore be 
traded. Literature also refers to it as the knowledge that remains within the firms at the end of 
the working day (Edvinsson & Malone, 1996). It therefore encompasses the processes 
embedded within firms, the collective know-how that is said to reside within the 
organizational routines or rules (Nelson & Winter, 1982). Routines represent firm-specific 
knowledge and are the results of its collective learning (Fernandez et al., 2000). They form 
the organizational memory, facilitate co-ordination and support efficiency.  Metaphorically, 
SC can be viewed as the backbone of the organization, including the organization’s strategies, 
process and policies.  Information technologies and systems, such as software and databases, 
are other components of structural capital as they also contain knowledge accumulated by the 
firms (Stewart, 1997). Structural capital also embraces corporate culture and management 
philosophy, which provide a framework to guide and interpret actions in the firm. Scholars 
have long debated whether intellectual property should be included in structural capital or 
considered separately. Sveiby (1997) and Stewart (1997) include intellectual property in 
intellectual capital while Choo & Bontis (2002) argue that intellectual property should not be 
part of intellectual capital since the former can be legally protected (e.g. through patents, 
trademarks) and are recognized as assets in accounting while the latter (e.g. ideas, 
competencies, etc.) are not legally protectable and do not meet the recognition criteria set in 
accounting standards. This review focuses on the role of intellectual capital in the value 
creation and innovation process. Given the importance of intellectual property in 
knowledge-based economies, the definition adopted here encompasses intellectual property, 
notwithstanding the fact that IP receives a distinct accounting treatment than other elements 
of intellectual capital.   
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Relational capital (henceforth, RC) refers to the ability of an organization to interact with 
external stakeholders. RC is broadly defined as all resources linked to the external 
relationships of the firm, with customers, suppliers or R&D partners (Meritum, 2002). 
Originally, this form of capital was part of structural capital (Edvinsson & Malone, 1997; 
Roos & Roos, 1997). However, it emerged as a distinctive form of capital, primarily focused 
on relationships with customers and labeled accordingly customer capital.  Later on, the 
concept was extended to cover all the various external connections of the firms and 
accordingly renamed relational capital.  Reputation, which reflects the image that 
stakeholders have of the firm, is another key component of relational capital.  This study 
adopts a broad definition of relational capital, encompassing the resources and activities that 
are mobilized and conducted by organizations when dealing with entities that are outside its 
boundaries. 

This classification of intellectual capital will serve as a framework to categorize prior 
literature. 

2.1.2. Innovation 

There is a wide diversity of definitions of innovation. According to Schumpeter, the term 
“innovation” stresses the novelty character and can be widely applied to:  a new product 
(good or service), a new method of production, a new market, a new source of supply or even 
a new organizational structure (Schumpeter, 1934). As innovation and its impact on economic 
performance have attracted increasing interest, the OECD has released definitions and 
guidelines for gathering and interpreting data on innovation and its measurement. Originally, 
the Oslo Manual (1992) focused only on technological product and process innovation in the 
manufacturing sector. Given the increasing importance of services in OECD countries and the 
growing concern that innovation was not properly captured by technological product and 
process innovation, marketing and organizational  innovation types were introduced in the 
second edition of the Manual (1997).  

According to the latest revision of the Oslo Manual (OECD, 2005), an innovation is “the 
implementation of a new or significantly improved product (good or service), or process, a 
new marketing method, or a new organizational method in business practices, workplace 
organization or external relations”. The Manual therefore acknowledges the existence of four 
types of innovation: product (either good or service), process, marketing and organizational 
innovations.  

Literature also acknowledges two dimensions of innovation: innovation as a process and 
innovation as an outcome (Crossan & Apaydin, 2010). Innovation as a process is concerned 
with the “how” question whereas innovation as an outcome pertains to the “what” perspective. 
Innovation as a process considers where the innovation process takes place (inside the 
boundaries of the firm or within a network), what are the internal and external drivers of 
innovation (e.g. availability of resources and knowledge, market opportunity, compliance to a 
new standard), and what are the sources of innovation (internal and external). Innovation as 
an outcome focuses on the type of innovation (product, process, organizational, marketing), 
the magnitude of innovation (radical or incremental), and the referent (firm, market, industry) 
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used to assess the degree of novelty.  Although innovation as a process precedes innovation 
as an outcome, this perspective has so far received much less attention than the other 
(Crossan & Apaydin, 2010). 

The nature of the innovation process and its conceptualization has drastically evolved over 
time. In an in-depth historical perspective, Rothwell (1992) identifies 5 main generations of 
innovation models, ranging from linear to highly complex and interactive ones. First 
generation is linear. It relies on the science-push model and emphasizes the role of R&D.  
Design, engineering, manufacturing and marketing processes are described as a flow. Second 
generation model, also called market-pull, highlights the client needs. In this generation, 
innovation is closed linked to marketing strategies. Third generation model is introduced in 
the 1980s. Also labeled the “coupling model”, it acknowledges the interaction between 
elements and suggests the existence of feedback loops between them. The main underlying 
idea is to link R&D and marketing, as both technology push and market pull are considered.  
Fourth generation focuses on the integration within the firm, and outside its boundaries, both 
upstream with key suppliers and downstream with demanding and active customers. This 
model stresses linkages and alliances, and is also called the parallel model. Finally, fifth 
generation sees innovation as a multi-actor process, requiring high levels of integration, intra 
and inter-firm alike (Tidd et al., 2005). Information technologies play a crucial role and 
facilitate this integration. Quite recently and following the same trend (i.e. integration), the 
“Open Innovation” concept has emerged (Chesbrough, 2003). Chesbrough & al. (2006) 
define Open Innovation as: “the use of purposive inflows and outflows of knowledge to 
accelerate internal innovation, and expand the markets for external use of innovation, 
respectively. Open Innovation is a paradigm that assumes that firms can and should use 
external ideas as well as internal ideas, and internal and external paths to market, as the firms 
look to advance their technology”.  This evolution of innovation process conceptualization 
occurred parallel to the broadening of the concept and scope by the OECD. 

2.1.3. Performance: From Unidimensional to Multidimensional Construct  

Though central in management literature, the concept of performance remains ambiguous and 
its scope is still largely debated.  Venkatraman & Ramanujam (1986) delineate the 
performance concept and identify three domains: financial performance, business 
performance and organizational effectiveness. The narrowest conception – financial 
performance - concentrates on “outcome-based financial indicators that are assumed to reflect 
the fulfillment of the economic goals of the firm” (Venkatraman & Ramanujam, 1986). 
Typical indicators monitored include profitability (i.e. measured by ratios such as return on 
investment, return on equity, return on sale), earnings per share and market values (i.e. 
market to book ratio, Tobin’s Q). Though apprehending performance only through financial 
measures may appear slightly restrictive, it remains the dominant approach in the literature 
(e.g. Chenhall, 1997; Davis & Peles, 1993; Ittner & Larcker, 1997). 

Criticisms of this conventional approach to performance measurement have increased over 
time, and relying on such traditional measures has been reckoned to “encourage short-sighted 
actions” (Merchant & Burns, 1986). Atkinson et al. (1997) argue that “performance 
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measurement systems based primarily on financial performance measures lack the focus and 
robustness needed for internal management and control” (Atkinson et al., 1997). 

A broader conceptualization of performance encompasses indicators of operational (i.e. non 
financial) performance. Typical of this approach is to scrutinize indicators such as market 
share and market development, product quality, measures of technological efficiency, 
assuming that these reflect the key success factors of the firm and thus may lead to future 
financial performance (Ittner & Larcker, 1998; Mia & Clarke, 1999).  

In terms of performance measurement, the Balanced Scorecard (Kaplan & Norton, 1992), the 
Performance Prism (Neely et al., 2002) and the Business Excellence Model (EFQM, 1999) 
are frameworks that exemplify the accrued focus on performance as a multifaceted concept. 
These frameworks suggest the existence of cause-and-effect relationships between the 
various facets of operational and financial performance.  

Fitzgerald et al. (1991)’s framework follows a similar logic.  Based on a study on 
performance measurement in the service sector, Fitzgerald et al. (1991) propose a simplified 
conceptualization of performance, made of results and determinants. The underlying 
assumption is the existence of two basic performance measures in any firm: results-oriented 
measures (competitiveness, measured through e.g. market positioning and sales growth, and 
financial performance) and determinants of these results (i.e. quality, flexibility, resource 
utilization and innovation). 

Finally, the broadest approach to performance is organizational effectiveness (OE), developed 
in the field of Organizational Theory. This concept takes into consideration the “multiple and 
conflicting nature of organizational goals and the influence of multiple stakeholders” 
(Cameron & Whetten, 1983 cited by Venkatraman & Ramanujam, 1986). As argued by 
Saulquin & Schier (2005), the boundaries of companies have also become increasingly 
permeable and companies have increasingly relied on their partnerships. Henceforth, "the 
company is the place of meeting of the divergent motivations of the actors who take part in 
its development" (Saulquin & Schier, 2005). With respect to measurement issues, Campbell 
(1977) reviews the literature and identifies 30 different criteria related to organizational 
effectiveness, such as quality, job satisfaction, motivation, absenteeism and productivity. In 
this seminal work, the author raises concerns about the selection process of a set of criteria, 
which is inevitably affected by subjectivity bias. Based on prior works by Morin et al. (1994),  
Savoie & Morin (2000) propose a five-dimension model for organizational effectiveness, 
covering the economic efficiency, value of human resources, legitimacy and sustainability of 
the organization and finally, the political aspect (i.e. satisfaction of external stakeholders).  

Atkinson et al. (1997) propose a performance measurement system based on a stakeholder 
approach, and in a directional approach to performance measurement, clearly identify two 
groups of stakeholders which do not exert similar power over the organization. Primary 
objectives are set by primary stakeholders (i.e. firms’ owners) while secondary objectives 
“are instrumental in helping the company achieve its primary objectives”.  

In this literature review, the focus is primarily on financial and business performance. 
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3. Method   

The here applied method is “systematic literature review”. According to Mulrow (1994), 
“systematic review has been argued to provide the most efficient and high quality method for 
identifying and evaluating extensive literatures”.  Systematic reviews, usually applied in the 
medical sciences, have recently gained momentum in the management literature (Denyer & 
Neely, 2004). They differ from traditional narrative reviews by adopting a replicable, rigorous, 
scientific and transparent process (Cook et al., 1997). Consequently, this approach allows 
minimizing bias and subjectivity.  Systematic literature reviews aim to identify key 
scientific contributions to a field or a question and present the results in a descriptive manner.  
Unlike meta-analyses, they do not rely on statistical procedures to summarize the findings 
and analyze the data (Tranfield et al., 2003). Following the recommendations of Tranfield et 
al. (2003), the stages for this review include: development of clear and precise objectives; 
setting of explicit inclusion criteria; comprehensive search of all potentially relevant articles 
in pre-defined journals; assessment of study quality; synthesis of individual studies using an 
explicit analytical framework and finally, comprehensible presentation of the results.  

Although academic research on intellectual capital is growing at a steady rate, it remains a 
relatively emergent domain (Serenko & Bontis, 2004). IC research usually encompasses a 
multidisciplinary approach (Serenko et al., 2010). Since IC is not recognized as an academic 
discipline by the scientific community and remains fairly young, IC-focused journals do not 
(yet) appear in widely used journal rankings (e.g. Thomson ISI Web of Knowledge). A 
well-known limitation of systematic reviews is linked to the “publishing preferences of 
particular disciplines”. Therefore, restricting the systematic review to high level journals may 
potentially lead to an overlook of relevant contributions. To address this issue, a mitigation 
measure was put in place (Pittaway et al., 2004).  It consisted in adding to the data sources 
the Journal of Intellectual Capital, which has been publishing research works on this topic 
since 2000. Based on a multi-criteria analysis, this journal has been ranked and scored 2nd 
out of 20 journals in the field, by 223 distinguished active researchers in the field of 
Knowledge Management/Intellectual Capital according to recent study applying 
scientometric principles (Serenko et al., 2010). 

3.1 Inclusion Criteria 

In order to be included in this review, a study had to comply with the following criteria:  

- Be an article published in a peer reviewed journal. Thus, other publication forms 
(conference proceedings, books, newspaper articles, unpublished works, etc.) were not 
considered; 

- Consider firm-level performance as the dependent variable. Consistently with the definition 
provided above, performance is considered as a multidimensional concept and can be 
assessed from both financial and non financial perspectives. Articles which considered 
performance as an independent variable (i.e. an explanatory variable of another phenomenon 
such as exportations, survival of firms) and articles which studied performance using another 
unit of analysis (e.g. team, individual-level) were not included.  



Business and Economic Research 
ISSN 2162-4860 

2012, Vol. 2, No. 1 

www.macrothink.org/ber 9

- Refer to intellectual capital explicitly or at least to one of its component. 

3.2 Data Sources and Studies Selection 

The review strategy is a multi-stage process consisting of the identification of keywords, 
which are primarily derived from prior literature. Intellectual capital, innovation and 
performance have been used as keywords within the search function “All fields” of SCOPUS.  
Although this approach generated a large amount of noise amongst the retrieved titles, it was 
deemed appropriate as the exclusive use of the “Article titles, abstracts and keywords” search 
option obviously led to an overlook of relevant contributions.  
A computerized search using these keywords was conducted in 11 top-level journals. These 
journals pertain to the following domains: strategy and management (4), innovation and 
entrepreneurship (4), general economics and general management (1), marketing (1), and a 
journal dedicated to services, according to the categorization of journals in Economics and 
Management provided by the Committee 37 of the CNRS, as illustrated by Table 1. By doing 
so, 448 potential articles were identified. In addition, 125 potentially relevant articles were 
identified in the Journal of Intellectual Capital. 
  
Table 1. Selected sources  
Journal CNRS Domain Number of 

articles  

Academy of Management Journal 1 Strategy & Management 45 

Academy of Management Review 1 Strategy & Management 37 

Strategic Management Journal 1 Strategy & Management 71 

Journal of Management Studies 2 Strategy & Management 55 

Journal of Product Innovation 

Management 

1 Innovation & Entrepreneurship 18 

R&D Management 3 Innovation & Entrepreneurship 41 

Technovation 3 Innovation & Entrepreneurship 34 

International Journal of Technology 

Management 

3 Innovation & Entrepreneurship 88 

Management Science 1 General Economics, General 

Management 

27 

Journal of Business Research 3 Marketing 21 

Services Industries Journal - - 11 

Sources for the literature review with CNRS ranking 
 

This uneven distribution of selected journals amongst the disciplines is motivated by the 
willingness to focus this literature review on 2 perspectives: strategy & management and 
innovation & entrepreneurship. Other disciplines, which also investigate intellectual capital 
and performance, were not considered and this has to be acknowledged as a limitation of the 
present work. 
These citations identified were then reviewed in a three-stage process according to inclusion 
and exclusion criteria. The first stage consisted in analyzing the titles and excluding 
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duplicates, book reviews or commentaries. The second stage analyzed the abstract according 
to the inclusion criteria. Theoretical, methodological and empirical papers using qualitative or 
quantitative methodologies are considered. Other criteria are as follows: some information on 
research design is provided, the question of generalizability is raised, some implications for 
practice are mentioned, and an abstract is provided. A number of studies (387) were then 
excluded based on abstracts and titles. 186 Relevant articles were then retrieved for an 
in-depth evaluation of the full text. In the third stage, full articles were screened and some did 
not meet the inclusion criteria. This left a total of 145 studies which matched all the inclusion 
criteria and were included in this review.  

4. Findings  

When considering the general features of analyzed studies, hitherto, there are two main 
streams of studies investigating the relationship between intellectual capital and performance. 

A first set of studies relies on objective performance measures, available in financial accounts 
and produce an overall assessment of the value-creating efficiency of intellectual capital (e.g. 
Chen, 2009; Ghosh & Mondal, 2009; Shiu, 2006; Ting & Lean, 2009).  This indicator-based 
method (called VAICTM, Value Added Intellectual Coefficient) has been widely used, across 
sectors and countries, and provides a standardized measure, easy to understand and allowing 
benchmarking.  

Another stream of studies (e.g. Bontis, 1998; Bontis et al., 2000; Cabrita & Bontis, 2008; 
Hermans & Kauranen, 2005; Jardon & Martos, 2009)  relies on perceptual measures of IC 
and performance, usually collected through dedicated questionnaires administered to key 
informants (Philips, 1981). Some studies adopt a mixed approach, as they combine managers’ 
perceptions on intellectual capital with factual and objective performance data (e.g. Cohen & 
Kaimenakis, 2007; Wang & Chang, 2005, Youndt et al., 2004).  

Next to the investigation of the relationship between intellectual capital and performance, 
studies investigate the effects of individual components of intellectual capital on performance, 
the latter taking the form of financial or organizational performance. In other terms, they 
disentangle the IC concept and analyze the effects of isolated elements on performance. 
Again these studies can be divided into several subsets: those that explore the relationship 
between an individual component of IC (being HC, SC or RC, or even a subcomponent) and 
those that analyze the effects of combined elements of HC, RC and SC on performance.   

A final set of studies examines the effects of IC or some of its components on innovation, 
where innovation is analyzed either from a process perspective (e.g. Emden et al., 2006; 
Griffith, 2006; Herrara et al., 2010) or from an outcome perspective (e.g. Chang, 2003; 
Monjon & Waelbroeck, 2003; Somaya et al., 2008).  Selected studies are classified 
accordingly in Figure 1. 
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Intellectual capital Performance

Process Outcome

Human capital Competencies, skills

Nordhaug (1998)

Mincer (1997) Adams et al. (2006) Selvarajan et al. (2007)

Mobility Dess & Shaw (2001)

Herrara & Munoz‐Doyague 

(2010) Somaya et al. (2008)

Individual networks Florin et al. (2003) Wincent et al. (2010)

HR practices

Collins & Clark (2003)

Delery  & Doty (1996)

Chen & Huang (2009)

Koschatzky et al. (2001)

Structural capital Intellectual property

Artz (2010)

Bollen et al. (2005)

Lev (2001)

Ahuja & Katila (2001)

Artz et al. (2010) Lev (2001)

Information systems Brynjolfsson & Hitt (2000)

Knowledge Management

Darroch (2005), Marques & 

Simon (2006) Adams et al. (2006)

Organizational structure 

and culture Damanpour (1991)

Information sources Griffith et al. (2006) Griffith et al. (2006)

Laursen & Salter (2006)

Sokfta & Grimpe (2010)

Relational capital Inter‐firm co‐operation Asakawa & Nakamura (2010) Emden & Calantone (2006)

Chang (2003) 

Clark (1989)

Science‐based co‐operatioKaufmann & Tödling (2001) Monjon & Waelbroeck (2003)

Intra‐firm co‐operation Martin & Eisenhardt (2010) Tsai & Goshal (1998)

Innovation

 

Figure 1. Selected studies on IC and its effects on Performance, Innovation Process and 
Innovation Outcome 

The theoretical background for most studies is the Resource-Based View (Penrose, 1959; 
Wernerfelt, 1984). As one of the most influential theories in management, RBV argues that a 
firm is able to achieve sustainable competitive advantage from its (static) resources, dynamic 
capabilities and knowledge (Barney, 1991). Differences in profitability across competing 
firms are thus due to differences in the resources they possess, acquire and control and in the 
ways these resources are deployed. These resources must meet four attributes: valuable, rare, 
inimitable or imperfectly imitable, non substitutable (Barney, 1991). Amongst this resource 
base, intellectual capital has become increasingly important.  

The dominant epistemology is positivism, although some studies refer to constructivism. The 
vast majority of innovation studies are anchored in confirmatory research while IC-related 
studies tend to be more exploratory, which may be attributable to the fact that IC research 
remains relatively new. Quantitative methodology is by far more common. Notable 
exceptions are Jassawalla & Sashitall (1998) and Martin & Eisenhardt (2010), whose 
research is case-study based. 

Survey-based studies exploring the relationship between IC and performance have primarily 
focused on knowledge intensive sectors, such as ICT and software, pharmaceutical and more 
recently, banking. A notable fact is that VAICTM studies frequently concentrate on financial 
firms, followed by high tech industries (e.g. Goh, 2005; Kamath, 2007; Kamath, 2008; Shiu, 
2006; Ting & Lean, 2009).  

Industry-wise, innovation studies generally focus on manufacturing firms, and usually cover 
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high technology sectors, such as pharmaceutical, telecommunications or biotechnologies. 
This is consistent with the original approach to innovation, as driven by R&D and 
technologically-oriented. However, to certain extent, service firms have started to be covered 
along with manufacturing firms over the last decade. This responds to the call for further 
research in services, given their accrued importance both in terms of value added and 
employment growth in developed countries. 

Empirical analyses have been conducted in both large and small firm settings, though larger 
firms have clearly captured more attention. Public sector organizations are rather neglected 
(e.g. Sua et al., 2009). 

Country-wise, North America, Australia, UK and Nordic countries dominate in the empirical 
literature. This observation is consistent with that reported by Serenko & Bontis (2004) 
indicating that USA, UK and Australia researchers are the most productive contributors to IC 
literature. 

The following subsections will introduce the findings, starting with an in-depth presentation 
of studies investigating IC and performance, then IC, innovation and performance and will be 
followed by subsections dedicated to the presentation of studies focused on one component of 
IC and its effect on performance.  

4.1 Intellectual Capital and Performance 

There are a limited number of studies investigating the relationship between intellectual 
capital and performance. Two main streams can be identified:  an aggregated indicator 
reflecting a holistic approach to intellectual capital (VAICTM) and survey-based studies using 
measurement and structural models. The following subsections introduce both streams and 
present the main findings of these studies. 

4.1.1 VAICTM Studies  

A widely used approach to investigate the relationship between intellectual capital and 
performance is the Value Added Intellectual Coefficient (henceforth, VAICTM). Developed by 
Ante Pulic (1998), VAICTM provides a measure of the value creation efficiency of a company. 
This aggregated indicator shows how much new value is created by each monetary unit 
invested in physical, financial and intellectual resources. VAICTM basically results from the 
sum of three components: human capital efficiency, structural capital efficiency and capital 
employed efficiency (consisting of financial and physical capital efficiency). The better a 
company’s resources have been exploited the higher the company’s coefficient will be (Pulic, 
2000). 

These components can be computed following the procedure described below.   

According to the VAICTM model, the value added is computed as outputs (i.e. total income) 
minus inputs (i.e. cost of bought-in material, components and services).  

Value added can be also calculated as follows: VA = P + C + D + A, where P describes 
operating profits, C employee costs (the salaries and the social expenses of staff) and D and A, 
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depreciation and amortization of assets, respectively. 

Human capital (HC) is calculated as the sum of all salaries and structural capital (SC) is 
calculated by subtracting HC to VA:   

SC = VA- HC 

VAIC does not consider expenditures on employees as a part of input. This denotes that 
expenses related to employees are not treated as cost but represent an investment. As a result, 
human capital efficiency (HCE) may be expressed as the amount of value added generated 
per unit of money invested in employees and is computed as follows:  

HCE = VA/HC 

Similarly, structural capital efficiency (SCE) is calculated as follows:  

SCE=SC/VA 

SCE indicates how much of the company’s value added is generated by structural capital. 

Capital employed efficiency (CEE) is obtained by dividing VA by CE (capital employed):  

CEE = VA/CE 

CEE describes how much of the company’s value added is generated with the capital 
employed. 

Finally, VAICTM is obtained by adding HCE, SCE and CEE. Intellectual capital efficiency 
(ICE) is of course the addition of HCE and SCE.   

As highlighted by Chan (2009a), VAICTM presents numerous benefits. The inputs for VAICTM 
are publicly available data, audited and reliable.  The computation process is straightforward 
and based on a standardized procedure. The output is useful and informative to all 
stakeholders and can be used for benchmarking purposes across firms or industries. 
Nevertheless, VAICTM also faces criticisms such as the existence of noise in the figures used 
(e.g. Brennan, 2001) or the approach, qualified as restrictive, to capture human capital by 
using wages exclusively.  

VAICTM has been used in a number of studies investigating the link between IC and 
performance (e.g. Calisir et al., 2010; Diez et al., 2010; Kujansivu and Lönnqvist, 2007; 
Mavridis 2004; Yalama & Coskun, 2007). 

These studies have been conducted in different countries and across industries. Various 
measures of performance have been considered: return on assets (profitability), asset turnover 
(productivity) and market to book ratio (market valuation), return on equity, revenue growth, 
and employee productivity.  

Overall, the vast majority of studies find a positive relationship between IC and performance, 
using different measures of performance. Based on more than 4000 observations over 11 
years, Chen et al. (2005) find a positive relationship between IC and the four performance 
measures (Return on assets, Return on equity, Growth in revenues, Employee productivity). 
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Similarly, Shiu (2006) demonstrates a positive relationship between VAIC and ROA, 
consistently with Ghosh & Mondal (2009) and Ting & Lean (2009). 

In contrast, Firer & Williams (2003), followed by Shiu (2006) and Chan (2009) find that 
HCE has a negative relationship with asset turnover and market to book ratio. This finding 
suggests that firms making the most of their human capital may face negative effects on 
performance. The effect of SCE on performance is challenging, as some find a positive 
relationship (e.g. Chan, 2009; Chen et al., 2005), while others observe a negative but 
non-significant relationship (e.g. Ting & Lean, 2009). CEE is usually found to have a positive 
impact on performance, whatever the measure considered, with the notable exception of 
Appuhami (2007), who concluded that the relationship between CEE and capital gain on 
shares was negative. 

4.1.2 Survey Based Studies 

The relationship between intellectual capital and performance has also been investigated 
based on perceptions rather than facts (i.e. accounting data, as in VAICTM). The use of 
subjective measures in management research is fairly common. Despite the possible 
respondent bias in the case of the perceptual measures, consistency between executive’s 
perceptions of performance and objective measures has been evidenced (e.g. Venkatraman & 
Ramanujam, 1986). A significant proportion of firm-level analysis of the relationship 
between IC and performance has been conducted using a dedicated survey instrument 
developed by Bontis (1998). In this study, intellectual capital is a second-order 
multi-dimensional concept, consisting of three components: human, structural and relational 
capital. Bontis (1998) defines the three components as follows. The essence of human capital 
is the human intellect and is therefore highly difficult to codify. Its scope lies internal to the 
mind of the employee. The essence of structural capital is the knowledge embedded within 
the routines of an organization. It contains elements of efficiency, transaction times, 
procedural innovativeness and access to information for codification into knowledge. It also 
supports elements of cost minimization and profit maximization per employee. Its scope is 
internal to the firm. The essence of customer capital is knowledge embedded in relationships 
external to the firm. Its scope lies external to the firm and owing to its nature, it is the most 
difficult to codify. Performance is assessed with 10 financial and non financial measures, 
referring to industry leadership and market positioning, innovative performance, profitability, 
growth and overall success.   

The operationalization of the four constructs (human, structural, relational capital and 
business performance) is achieved with 63 items, which were identified by a thorough 
literature review. A seven-point Likert scale (strongly disagree to strongly agree) for each 
item has been used. The survey was originally administered to MBA students in Canada, and 
further used in different countries (Malaysia, Portugal, Jordan) and settings (banking, 
pharmaceutical). Both the direct and indirect effects of each construct on business 
performance have been explored, with mixed results, as table 3 illustrates.  Empirical 
evidence of interaction effects remains scarce.   
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Table 3. Selected survey-based studies 

 Bontis, 

1998 

Bontis et al., 2000 Bontis & Cabrita, 

2008 

Sharabati et al., 

2010 

HC-> SC 0.492 0.525 ** 

0.304ns 

0.759 0.659 

HC->RC 0.499 0.799 ** 

0.798*  

0.396 0.687 

RC->SC 0.197 0.496* 

0.441** 

- - 

SC->RC  - - 0.399 0.699 

RC-> Perf 0.639 - 0.266 0.670 

HC-> Perf - -  0.647 

SC-> Perf 0.508 0.262* 

0.105** 

0.423 0.557 

Interaction 

effects 

  0.047ns (HC*RC) 

0.047ns (HC*SC) 

0.033 ns(RC*SC) 

 

Sample 64 MBA 

students 

107 respondents, Services (64) 

and non service industries (43) 

253 respondents 

banking sector 

132 managers  

pharmaceutical 

Country  Canada Malaysia Portugal Jordan 

*Service **non service Ns = non significant - Effects of IC on performance based on Bontis’ survey 

Adopting a similar approach, but using another survey instrument, Jardon and Martos (2009) 
explore the direct and indirect effects of intellectual capital on performance in 113 
Argentinean SMEs active in the wood industry. Their definition of performance is slightly 
wider than Bontis’ as it encompasses aspects of innovation capacity, transfer of new 
technologies and cost reductions. They conclude that structural capital is the only dimension 
of intellectual capital directly affecting performance. They also confirm the positive effect of 
relational on structural capital, as well as the positive effect that human capital exerts both on 
structural and relational capital. Therefore, both human and relational capital indirectly affect 
performance.  

Investigating the same relationships in the context of 52 knowledge-intensive SMEs of the 
service sector, Cohen & Kaimenakis (2007) demonstrate that human capital is positively 
related to both structural and relational capital. They find no evidence that structural and 
relational capitals are positively related. Relying on financial data instead of perceptions (i.e. 
profit after tax and sales per employee), they conclude that hard (i.e. objectively measurable 
assets so as to derive a monetary value, to some extent) and functional (i.e. distinct parameter 
that is expected to increase the efficiency in performing tasks and thus improve productivity) 
intellectual capital elements affect corporate performance, while the effects of soft (i.e. 
cannot be observed or defined in as straightforward manner) assets on corporate performance 
are inconclusive.  

Similarly to Cohen & Kainenakis (2007), Tseng & Goo (2005) rely on objective performance 
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measures (VAIC, Tobin’s Q and Market-to-book ratio) to examine the relationship between 
IC and corporate value in 81 manufacturing firms in Taiwan. In their conceptualization of 
intellectual capital, they introduce the innovation capital, which covers innovation and 
technological ability and intellectual property.  Their results confirm the positive effects of 
innovation and relational capital on corporate value but fail to indicate similar effects for 
organizational capital. Human capital is found to exert a positive influence on innovation, 
organizational and relational capital, while organizational capital affects positively innovation 
and relational capital. Finally, innovation capital also influences positively relational capital.  

Wang & Chang (2005) find evidence that human capital is the most important element of 
intellectual capital in Taiwanese IT organizations, as it affects directly both innovation and 
process capital. In turn, process capital affects directly customer capital and further on 
performance, while innovation capital has an indirect effect on customer capital, through 
process capital, and consequently on performance. Their study uses factual measures for each 
of the constructs, e.g. return on assets for performance, R&D expenses for innovation capital, 
advertising expenditures for customer capital, employee turnover for human capital and 
administrative expense per employee for process capital. In a similar setting, Yang & Kang 
(2008) confirm the interaction effects of innovation and customer capital on performance in 
high tech firms, although the effect of customer capital is lower among these firms than for 
their low tech counterparts. The effect of innovation capital remains stable, whether firms 
belong to high tech or low tech manufacturing sectors. 

Hermans & Kauranen (2005) empirically verify the effect of intellectual capital on 
anticipated future sales of 72 SMEs belonging to the biotechnology industry in Finland. They 
conclude that 2 IC-related factors, both factors being a combination of items related to human, 
relational and structural capital, systematically explain the anticipated future sales. 

Restricting the performance exclusively to new product development (henceforth, NPD), 
Chen et al. (2006) find evidence that all three components of intellectual capital affect new 
product development performance in Taiwanese manufacturing firms. They conclude that 
these relationships are even stronger when the growth rate of the industry is higher.  

Youndt et al. (2004) explore the relationship between intellectual capital profiles and firm 
performance, using accounting-based and market measures (i.e. financial returns calculated 
using ROA and ROE, and Tobin’s Q). Their results indicate that a small group of 
outperforming firms exhibit high levels of human, social and organizational capital (referred 
to as HC, SC and OC). However, most firms focus primarily on a single dimension of IC and 
a small group of underperforming firms have very low levels of the 3 IC dimensions. They 
further investigate the relationship between investments in human resource management 
(HRM), information technology (IT) and research and development (R&D) and different 
intellectual capital profiles (i.e. IC profiles exhibiting a higher level of a specific dimension). 
They conclude that HRM investments tend to be more important in firms presenting profiles 
with high HC and SC. Investments in IT are higher in firms with high profiles in SC but 
unexpectedly, not in firms characterized by higher levels of OC. High levels of all types of 
investments also characterize outperforming firms exhibiting high levels of each type of 
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capital. Results for R&D investments are less conclusive and provide only minor support for 
the hypothesis that higher level of R&D intensity would be found in profiles with higher 
levels of HC and OC (Youndt et al., 2004). 

Investigating a large sample of US commercial and personal banks, Reed et al. (2006) find 
evidence that human capital interacts with organizational capital and internal social capital to 
positively affect financial performance in personal banks. In contrast, interactions between 
human capital and external social capital and between organizational capital and internal 
social capital negatively affect performance in personal institutions. None of the construct has 
main and significant effect on financial performance. In commercial banks, results slightly 
differ. Whereas internal social capital negatively influences performance, external social 
capital has a positive effect on the dependent variable, thereby stressing the importance of 
strong external ties within the business community for the selling of commercial banks’ 
services.  

Besides the analysis of direct and interaction effects of intellectual capital components on 
performance, prior research has also investigated the mediating role of organizational 
learning capability (Hsu & Fang, 2009) and intellectual property (Bollen et al., 2005). In a 
similar vein, Wu et al. (2008) confirm the mediating role of intellectual capital and the 
moderating role of social capital and entrepreneurial orientation on innovation. 

4.2 Intellectual Capital, Innovation and Performance 

The combined effects of human and/or structural, and/or relational capital on the innovation 
process, outcome and on performance have been investigated in several settings (SMEs, large 
firms), sectors (high tech industries, healthcare, lodging industry) and countries (USA, 
Nordic countries, Australia). Selected studies focusing on the analysis of IC on innovation 
process (Prajogo & Ahmed, 2006), innovation outcome (Jassawalla & Sashitall, 1998; 
Prajogo & Ahmed, 2006; Smith et al., 2005; Subramaniam & Youndt, 2005; Wu et al., 2007) 
and performance (Hayton, 2005; Mol & Birkinshaw, 2009; Tseng et al., 2008) are briefly 
presented below.  

Concentrating on technology firms, Smith et al. (2005) assess how organization member’s 
ability to combine and exchange knowledge (educational level , intensity of direct contacts 
and ties within organization) and how the organizational climate for risk taking and teamwork 
affect the rate of product and service introduction.  In a similar context, Hayton (2005) 
sheds light on the role of top management diversity and organizational reputation on 
entrepreneurial performance, whereas the effect of intellectual property on innovation and on 
performance is insignificant. Also concentrating on new product development in high tech 
firms, Jassawalla & Sashittal (1998) propose a conceptual framework that relates factors that 
seemingly affect cross-functional collaboration in new product development (NPD) to the 
level of cross-functional collaboration achieved in the NPD process. Their framework 
suggests that individual-level characteristics (propensity to cooperate, openness to change, 
level of trust) and organizational level ones (priority set to co-operation by top management, 
and the level of autonomy granted to collaborators) affect the level of collaboration and its 
outcome on the NPD process.  
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Joint efforts towards human, structural and relational capital development lead to higher 
overall level of innovation and performance, also in non knowledge-intensive businesses such 
as the lodging sector (Tseng et al., 2008).  

Focusing on organizational innovation, Mol & Birkinshaw (2009) find that their introduction 
is affected by contingent factors (size, geographical scope of the market). The level of 
education of the workforce and the variety of information sources to which the firm has 
access also influences the introduction of organizational innovations. Their findings indicate 
that such innovation coincides with higher future performance, in the form of productivity 
growth.   

Prajogo & Ahmed (2006) explore the relationship between innovation stimulus, which 
consists of four constructs (leadership, people management, knowledge management and 
creativity management), innovation capacity and innovation performance. They show that the 
relationship between innovation stimulus and performance is fully mediated by innovation 
capacity.  In order to achieve high innovation performance, firms must first develop the 
cultural and behavioral practices for innovation. Wu et al. (2007) demonstrate that structural 
and relational capital fully mediate the effects of human capital on innovative performance in 
the Taiwanese electronic and IT industry.  

In their investigation of 93 US firms, Subramaniam & Youndt (2005) demonstrate that 
structural capital positively affects incremental innovative capability, while human capital is 
negatively associated with radical innovative capability. Though, when interacted with social 
capital, human capital positively influences radical innovative capability.  

Next to these studies explicitly referring to the role of intellectual capital in the innovation 
process and on the innovation outcome, an extant body of knowledge focuses on the links 
between innovation and performance at firm-level and lies beyond the scope of this review.  

A final word should be devoted to studies relating the level of voluntary intellectual capital 
disclosure and capital market figures. These studies argue that the traditional accounting 
framework is inadequate since it conveys little information on intangible assets, deemed to 
play a critical role in the value creation process. Consequently, they challenge the ability of 
the accounting framework to meet its main objective, which is to provide information for 
making economic decisions on the financial position and performance of the firm, as stated 
by the Financial Accounting Standard Board (FASB, 1978). Typically, these studies have 
sought to investigate the usefulness of intellectual capital disclosure on credit risk analysis 
(e.g. Guimon, 2005), investment decision-making process and other market data such as 
market capitalization and market-to-book values (e.g. Abdolmohammadi, 2005; Vergauwen et 
al., 2007). These studies usually exploit different intellectual capital disclosure indexes, 
which make the results basically incomparable, and produce mixed and inconclusive 
evidence. So far, the relationship between the disclosure level and performance seems to 
remain unexplored. 

4.3 Human Capital, Innovation and Performance 

The relationship between human capital and performance can be traced back to many streams 
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of research, including economic human capital theory (Becker, 1964; Schultz, 1961), 
resource-based theories (Barney, 1991), human resource management (e.g. Jackson & Schuler, 
1995), organizational learning (Argyris & Schön, 1978) and knowledge management 
(Nahapiet & Goshal, 1998).  

The influence of individuals on the economic performance of firms has been widely 
investigated. Individual’s competencies, knowledge and skills have been demonstrated to 
positively affect performance (e.g. Nordhaug, 1998) and productivity (e.g. Lucas, 1988). In 
their study of professional service firms, Hitt et al. (2001) demonstrate that human capital 
exhibits a curvilinear (U-shaped) effect on performance. 

Numerous studies have shed light on the role of top management teams (TMT) on 
performance, considering the experience of individuals, their personal networks as well as the 
heterogeneity of the composition of the TMT.  Florin et al. (2003) highlight the role of 
experience and personal networks on sales growth and return on sales in high-growth 
ventures. Nadkarni (2010) investigates the relationship between personality of the CEO and 
performance of the business process outsourcing industry. Auh & Menguc (2006) 
demonstrate that top management team experience diversity moderates the effect of customer 
orientation on organizational performance.  

The consequences of individuals’ mobility on performance have been discussed in conceptual 
literature (e.g. Dess & Shaw, 2001). The effects of mobility on performance and on 
innovative performance respectively have empirically analyzed in the services industries (e.g. 
Somaya et al., 2008) and in public organizations (e.g. Herrara et al., 2010). 

Literature has also paid attention to the link between HR practices and performance at 
firm-level in terms of productivity and efficiency (e.g. Becker & Gerhart, 1996; Youndt et al., 
1996), financial performance (e.g. Collins & Clark, 2003; Delery & Doty, 1996) and more 
recently on innovation performance (Chen & Huang, 2009). Training has been proved to be 
positively related to innovation (e.g. Ballot et al., 2001).  Other examined HR practices 
generally encompass staffing (i.e. selecting and allocating the most competent and qualified 
workforce to missions and tasks), discretion and participation, performance appraisal and 
compensation. In a similar vein, Chen & Huang (2009) find evidence that knowledge 
management capacity plays a mediating role between strategic human resource practices and 
innovation performance.  

Some studies have investigated the relationship between human capital and performance, 
using innovation as an antecedent to performance. Selvarajan et al. (2007) find convincing 
evidence that human capital enhancement paves the way for greater innovativeness, which in 
turn affects firm performance. Collins & Smith (2006) show that commitment-based human 
resource practices create a social climate for  trust, cooperation, and the development of 
shared codes and language that in turn boosts the firm’s capability to exchange and combine 
knowledge. In their study of 136 high technology companies, they demonstrate that climates 
of trust, cooperation, and shared codes and language were all significantly related to revenue 
from new products and services and sales growth, and these relationships were mediated by 
the level of knowledge exchange and combination among knowledge workers. Based on 
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empirical evidence for Spanish firms, Garcia-Morales et al. (2007) find convincing evidence 
that personal mastery (i.e. self-esteem, satisfaction and skills development) positively 
influences organizational performance, both directly and indirectly through organizational 
learning and innovation.   

From the perspective of the innovation process, based on a case study research in a large 
chemical firm, Nerkar & Paruchuri (2005) indicate that the position of individual inventors 
within intra-firm knowledge network affects the likelihood with which the knowledge 
produced by the individual is actually used in the R&D activities. 

With respect to innovation outcome, the effect of network board capital (operationalized by 
education and personal networks) on the magnitude of the innovation outcome (i.e. radical 
versus incremental innovation) has also been the subject of recent empirical investigation 
(Wincent et al., 2010). In high tech firms, Beckman (2006) analyzes how the composition of 
founding teams shapes firm’s behaviors and ambidexterity. Firms whose founding teams are 
composed of individuals with similar prior experience and affiliations tend to engage in 
exploitation while firms whose founders hold disparate experiences generate unique ideas 
and hold contacts that foster exploration. Her findings suggest that firms whose founding 
teams have both common and prior affiliations possess advantages that allow them to grow. 

4.4 Structural Capital, Innovation and Performance 

Several elements of structural capital emerge in studies on innovation determinants, process 
and performance at firm-level: intellectual property, documented information and codified 
knowledge, information systems, knowledge management, organizational structure and 
culture.  

Intellectual property and more specifically patents can be an input to the innovation process 
and is generally acknowledged as an output measure of R&D and innovation (Lev, 2001). On 
the one hand, formal protection instruments such as patents hinder uncontrolled use of 
invention.   On the other hand, they contribute to the voluntary diffusion of proprietary 
knowledge to other parties and therefore can represent valuable knowledge inputs for firms. 

With respect to the output perspective, there is an abundant literature supporting the existence 
of a positive relationship between R&D spending and patenting, in various manufacturing 
industries (e.g. Pakes and Griliches, 1984; Cardinal and Hatfield, 2000 for pharmaceutical 
firms; Ahuja and Katila, 2001 in the chemical industry; Hagedoorn and Duysters, 2002 for 
the computer industry cited by Artz et al., (2010) covering multiple industries).  

Patents are, to a certain extent, a specific form of knowledge spillover from which firms can 
benefit. In the same vein, firms may access information from various parties, namely market 
players (suppliers, customers, competitors, consulting firms), institutional players (research 
and technology organizations) and other sources such as conferences, fairs and professional 
associations, as the Oslo Manual categorizes these information sources. The integration of 
external knowledge at various stages of the innovation process acts as a catalyst of the 
innovation performance (e.g. Katila & Ahuja, 2002; Katila, 2002). Laursen & Salter (2006) 
demonstrate a curvilinear relationship - taking the form of an inverted U-shape- between 
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depth (intensity) and breadth (variety) of information sourcing and innovation performance in 
manufacturing firms. Adopting a specialized market-driven search strategy increases 
innovation success, particularly when combined with internal R&D investments (Sofka & 
Grimpe, 2010). 

Information and communication technologies are generally admitted as important drivers of 
innovation, taking the form of new services (e.g. online banking), new marketing channels 
(e.g. electronic advertisement), new commercialization practices (e.g. e-commerce),  and 
performance (revenues from innovative sales and efficiency gains through improved work 
practices, cost reductions) across industries. Information systems and computer science 
scholars have unfolded the “information and communication technologies” black box to 
provide convincing evidence of the effects of specific items (e.g. Customer relationship 
management or enterprise resource planning software and processes) on organizational 
performance, following the seminal works of Brynjolfsson &  Hitt (2000). 

Knowledge management (KM) is concerned with the identification, acquisition, generation, 
retention of knowledge that is valuable for the organization. Knowledge management covers 
the management of both tacit and explicit knowledge possessed by the firm, as well as the 
mechanisms to create knowledge within firms. Nonaka (1994) identifies four modes of 
knowledge creation: from tacit to explicit (externalization), from tacit to tacit (socialization), 
from explicit to tacit (internalization) and from explicit to explicit (combination). 
Undoubtedly, knowledge management is closely intertwined with innovation management, as 
the potential of firms to generate innovations is dependent on the prior accumulation of 
knowledge they have absorbed (Fiol, 1996), in line with the concept of “absorptive capacity” 
introduced by Cohen & Levinthal (1990) and later reconceptualized by Zahra & George 
(2002). In a similar vein, a recent and noteworthy conceptualization attempt identifies six 
knowledge capacities as the firm’s critical capabilities of managing internal and external 
knowledge in open innovation processes: inventive, absorptive, transformative, connective, 
innovative and desorptive capacity (Lichtenthaler & Lichtenthaler, 2009). An extant literature 
focuses on the knowledge management systems and tools (e.g. knowledge repositories) that 
support the innovation process, from the ideation stage to the commercialization phase. 
Empirical evidence on the effect of knowledge management on innovation outcome and 
performance remains relatively scarce. Notable exceptions are studies by Marques & Simon 
(2006), which provide evidence of a positive relationship between KM and firm performance 
and Darroch (2005), who fails to confirm a positive link between KM and overall firm 
performance but indicates that firms effectively managing knowledge tend to be more 
innovative. The rich literature on knowledge management in general (knowledge creation and 
retention, KM systems, etc.) lies beyond the scope of this review which focuses on the effects 
of IC on performance. 

As argued by Adams et al. (2006), the effect of organizational structure and culture on 
innovation can be traced back to Burns & Stalker (1961). In essence, they describe a 
contingency approach to innovation management, according to which, an organization is 
“above all an adaptive system which evolves by reacting to its environment” (Becheikh et al., 
2006). Organizational structure and culture comprise organizational complexity and 
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administrative intensity (Damanpour, 1991), propensity to take risks (Saleh & Wang, 1993, 
cited by Adams et al., 2006), existence of a shared vision (Pinto & Prescott, 1988; West, 1990; 
cited by Adams et al., 2006), and level of autonomy (Amabile, 1998). 

4.5 Relational Capital, Innovation and Performance 

Intra-firm and inter-firm cooperation and their effects on performance have been widely 
discussed in the literature. The Open innovation model (Chesbrough, 2003), suggesting that 
accessing knowledge across the boundaries of the firm greatly speeds up the innovation 
process and increases the innovative potential of the firm, has further fuelled the publication 
of both conceptual and empirical works. So far, the literature has mainly concentrated on the 
effects of relational capital on performance (e.g. Asakawa & Nakamura, 2010; Martin & 
Eisenhardt, 2010), and to a lesser extent, on the innovation process (Emden et al., 2006) and 
outcome (Monjon & Waelbroeck, 2003; Tether, 2002).  

A large body of literature has focused on the rationales for and the effects of cooperation in 
manufacturing industries. Although services have long been neglected in micro-level 
innovation studies, a new stream of contributions has emerged during the last decade. These 
empirical studies adopt a comparative approach or examine services and manufacturing firms 
jointly.  

Co-operation for innovation activities is often motivated by the willingness to gain access to 
new or foreign markets, to share the risks and costs associated with R&D activities, and/or to 
benefit from complementary skills and knowledge. Firms may establish different 
co-operation agreements, allowing them to access a wide base of external knowledge. Overall, 
most studies have acknowledge either positive (e.g. Baum et al, 2000; Shan et al., 1994; 
Stuart, 2000) or insignificant (e.g. Love & Roper, 2001) effects of co-operation on the 
innovation process. Multiple simultaneous cooperative relations enable checking the 
reliability, correctness, timeliness and completeness of the information circulated (Schilling 
and Phelps, 2007).  

Co-operation for innovation activities may serve different purposes, depending on the 
partners involved.  Based on a series of case study interviews, Emden & Calantone (2006) 
propose a theoretical framework to select co-operation partners for new product development 
activities so as to maximize the value creation potential. Their model unveils three phases: 
the technological, followed by the strategic and the relational alignment. Whereas the first 
one triggers the partner selection, the last two are critical for the transfer and integration of 
critical know-how and to create value from the collaboration. 

Co-operation with customers has also been widely explored, amongst others in the marketing 
literature. The literature on lead users (e.g. Von Hippel, 1986) provides evidence on the 
benefits of such co-operation and an extensive review of this literature lies beyond the scope 
of this review. Supplier cooperation is usually associated with efficiency, input quality 
improvement (Hagedoorn, 1993) and time-to-the-market reduction (Clark, 1989). Suppliers 
are also a source of specialized knowledge and skills, which can adequately complement the 
capabilities of the firms (Un et al., 2010).  
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Co-opetition, term originally coined by Brandenburger & Nalebuff (1996), refers to the 
relationship between firms that involves simultaneously co-operation and competition. 
Rationales for cooperating with competitors are threefold: the willingness to share risks and 
costs of innovation activities, the quest for synergistic effects through the pooling of 
resources (Das and Teng, 2000; Huang et al., 2009) and the compliance with new regulatory 
constraints or industry standards (Nakamura, 2003). Although competitors may be critical 
sources of innovation and organizational learning (Afuah, 2000), they also target the same 
markets and possess relatively similar, at least to some extent, skills and competencies.  To 
properly operate, such cooperation therefore implies the development of complex 
relationships and mechanisms to protect the respective knowledge base, while fostering 
knowledge exchange between competitors. Given the knowledge proximity between 
co-opetitors, such cooperation may also endanger the creation of new knowledge and 
therefore restrict radical product developments, thereby affecting innovation outcome 
(Knudsen, 2007).  

Firms may also engage in cooperative agreements with science partners. Science partners 
(universities, research and technology organizations) are providers of applied or fundamental 
research capacities and develop scientific knowledge, which can be highly relevant for front- 
end stages of development. However, knowledge generated by such partners has been 
criticized as being far from application, therefore requiring substantial investments to fully 
exploit it in the later stages of the innovation process (e.g. Sokfa & Grimpe, 2010).  

Knowledge intensive business services, which form the backbone of the knowledge parallel 
infrastructure (Hertog, 2000), may contribute to the innovation process as innovation partners. 
Kuusisto and Meyer (2003) claim that this parallel knowledge infrastructure “plays a crucial 
role in the creation and commercialization of new products, services and processes. They are 
vital carriers, shapers and creators of innovations, whether they are technological or 
managerial in nature”.   

Based on a large-scale empirical study on Belgian firms, Faems & Van Looy (2005) indicate 
that the impact on innovative performance, measured as the proportion of turnover attributed 
to new products, differs depending on the nature of the partners involved. In a cross-country 
and sector comparison, Chang (2003) argues that the types of inter-firm cooperation 
enhancing innovative performance vary across sectors and countries.   Similarly, Asakawa 
& Nakamura (2010) indicate that co-operation effects on performance are conditional upon 
the nature of R&D activities jointly undertaken.  

Studying the effects of close relationships between firms belonging to the B2B software 
industry and surrounding actors (i.e. customers, suppliers, research organizations), Hsueh et 
al. (2010) find a positive  influence of market players (customers and suppliers) but fail to 
identify the effect of research organizations on service innovation performance.  

So far, literature provides mixed evidence on the effects of inter-firm cooperation on the 
degree of novelty of the innovation outcome. Some argue that inter-firm cooperation 
positively affects the degree of novelty of innovation (e.g. Kaufmann & Tödling, 2001). 
Conversely, Monjon & Waelbroeck (2003) find that such co-operation has a negative effect 



Business and Economic Research 
ISSN 2162-4860 

2012, Vol. 2, No. 1 

www.macrothink.org/ber 24

on the degree of novelty of innovation. Most of these co-operation studies focus on the 
manufacturing sector. Co-opetition has been demonstrated to affect innovation novelty either 
positively (e.g. Tether, 2002) or negatively (Monjon & Waelbroeck, 2003). Similarly, 
research on co-operation with science partners provides mixed results on its effect on 
innovation novelty, and is almost inexistent in service industries.  

With respect to intra-firm cooperation, Tsai & Goshal (1998) shed light on the role of social 
interaction and trust on extent of knowledge exchange, which in turn affect product 
innovation. Based on a multiple cases research, Martin & Eisenhardt (2010) conclude that a 
corporate-centric approach to foster intra-firm cooperation may generate less fruitful 
collaborations than if spontaneously originated by business unit members.  

5. Conclusions 

This literature review aimed at shedding light on the existing body of knowledge related to 
the relationships between intellectual capital, innovation and performance. A systematic 
approach has been adopted to conduct this literature review. The findings have been 
presented using the widely acknowledged intellectual capital classification scheme as a 
framework. Furthermore, two main dimensions of innovation have been considered: 
innovation as a process and innovation as an outcome (Crossan & Apaydin, 2010). 
Innovation as a process focuses on the drivers (why innovate), sources (inputs for innovation) 
and locus (where innovation takes place) of innovation, where innovation as an outcome 
pertains to the type of innovation (product, process, organizational, marketing), the 
magnitude (incremental or radical) and the referent (firm, market, industry). Performance has 
been defined as a multidimensional concept, encompassing financial and non financial 
aspects. 

A number of points emerge from the review of the relevant literature.  

First, the link between intellectual capital and performance has been scrutinized from two 
main and complementary perspectives. The first one is based on factual and audited 
information and provides an overall measure of the efficiency of intellectual capital employed. 
While the overall measure (VAICTM) is generally found to be positively related to 
performance measures, mixed results are obtained for both human capital and structural 
capital efficiency.  The second takes a radically different approach and relies on subjective 
and perceptual measures of both intellectual capital and performance. A limited set of studies 
sit between these two extremes and make use of factual measures of performance. Altogether, 
their findings confirm the central role of human capital, as it directly influences the other 
constructs and indirectly affects performance. The effects of structural and relational capital 
are more challenging and inconclusive. No clear cut results are available regarding the 
interrelationships between these constructs. In addition, the interaction effects on 
performance deserve further investigation, as prior findings are limited and contradictory.  

Second, few empirical studies have concentrated on the influence of intellectual capital (as a 
whole) on innovation, either as a process or as an outcome. A very limited set of studies  
(e.g. Chen et al., 2006; Tseng & Goo, 2005; Wu et al., 2007) have investigated the effects of 
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intellectual capital on innovation, which they consider as an antecedent to firm performance. 
These studies provide mixed results on the interrelationships between the different IC 
components and their interaction effects on performance. Hence, this area deserves further 
research. Interestingly, these studies explore these relationships in high tech manufacturing 
firms despite the growing importance of services. Furthermore, IC has an obvious inherent 
role in services as they are characterized by a close interaction between providers and users in 
the production process and the intrinsic customization process that may be 
knowledge-intensive and is highly dependent on individuals.   

Third, the effects of individual component of intellectual capital on performance have 
received differentiated attention depending on the component under scrutiny. Yet much 
remains to be understood as to the influence of intellectual capital on innovation process, 
outcome and performance.  

Human capital and its effects on the innovation process have been deeply investigated. 
Understanding and measuring the contribution of both individuals and teams to innovation 
(process and outcome) has been scrutinized from different angles, to name a few, efforts in 
R&D, propensity of individuals to innovate, demographic characteristics including education 
levels, composition of teams, role of management, level of autonomy and attitudes to work.  

Likewise, since the seminal work of Becker (1964), the relationship between human capital 
and performance has been investigated from various perspectives, in the economic, (strategic) 
human resource management and organizational learning literature. 

To date, research on the role of structural capital on innovation has mainly concentrated on 
information systems and patents. The impact of information systems (i.e. technologies and 
processes to facilitate their usage and adoption) on organizational performance is generally 
acknowledged. Patents are assimilated to intermediary outputs of the innovation process or 
potentially tradable elements. This observation mirrors the considerable focus on high-tech 
manufacturing industries of innovation studies. Therefore, the role of structural capital on the 
innovation process in service industries, both from the input (rather neglected so far, also in 
manufacturing firms) and output perspectives, deserves further investigation.   

Concurrently with the advent of the Open Innovation, touted as the superior if not the only 
innovation model, the relationships an organization develops with suppliers, customers, 
competitors, research organizations have been increasingly explored. Convincing evidence on 
the effects of co-operation with customers and suppliers on performance has been found. Yet, 
the role of intra-firm co-operation, co-opetition and co-operation with science partners both 
on innovation outcome (e.g. how such co-operation impacts the degree of novelty of 
innovation) and on innovation process may deserve further investigation. Moreover, most of 
the studies in this field adopt manufacturing firms as empirical settings and usually focus on 
product innovations to the detriment of other types of innovations (services, organizational, 
process, etc.). So far, empirical evidence for service sector firms remains scarce. Further 
research could therefore concentrate on services so as to explore whether similar findings 
also apply in this context. 
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