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Abstract 

The purpose of this study was to outline how startups shape their intellectual capital to create 

incremental innovation. This has manifested itself as a black-box for practitioners and it has 

previously been unknown if startups and established firms differentiate themselves during such a 

process. A comparison was also made between startups in liberal market economies and the 

European coordinated market economies. A pilot study was conducted initially using an in-depth 

interview followed by a literature review, an examination of the intellectual capital construct as used 

in modern research and an online survey, which was sent to 2000 startups. We contributed through 

our findings with implications that startups construct their intellectual capital differently than 

established firms to generate innovation. The startups show a significant relationship between the 

human capital and incremental innovation as opposed to established firms that often put an 

emphasis on all the three dimensions of intellectual capital. We also found that there is no significant 

difference between liberal market economies and European coordinated market economies output 

of incremental innovation. However, they do differ in terms of the importance of relational capital in 

the creation of incremental innovation. The relational capital is more important in liberal market 

economies but does not affect the output of incremental innovation. We expect it has subsequent 

effects on the outcome of the incremental innovation since higher levels of relational capital could 

be manifested as a competitive advantage.  

 

Keywords: intellectual capital, incremental innovation, innovative startups, liberal market economies, 

European coordinated market economies. 
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1. Introduction  

The knowledge economy is ever-growing and, in many aspects, the unavoidable future for many 

industries where organizations tend to compete with services and knowledge. Automatization puts 

pressure on un-educated workers to educate themselves to be able to compete in the labor market 

and not become obsolete when computers replace their professions. Thus, more working-tasks 

increase the demand for intellectual capabilities rather than physical labor (Powell & Snellman, 

2004). From a macro-level perspective, this progress can be seen in the increasing share of the gross 

domestic product that consists of intangible capital (Abramovitz & David, 1996). The creation of 

knowledge is critical for firm performance when knowledge is the main resource of the firm (Nonaka 

& Takeuchi, 1995; Spender & Grant, 1996).  

When knowledge is a large part of an organization´s driving force, it is critical for the organization to 

utilize knowledge efficiently and maintain its knowledge build-up (Yitmen, 2011; Sydler, Haefliger & 

Pruksa, 2014). This can be done in different ways. One way is to dedicate a large number of resources 

to research and development, but that makes it harder to absorb new external knowledge. 

Organizations can also attain knowledge from personnel using their unique expertise in firm-related 

activities. It is also imperative to learn while doing, for example starting a new production line and 

adopting a new manufacturing technique while looking towards the customer needs (Sydler, 

Haefliger & Pruksa, 2014). It has come to a point where the current development of the business 

environment has made continuous innovation a crucial part of organizational success and failure 

(Chen et al., 2010). Development of the business environment emphasizes that knowledge is a part 

of the intellectual capital and an important factor for innovation to prosper (Subramaniam & Youndt, 

2005; Lentjušenkova & Lapina, 2016).  

Intellectual capital is often referred to as assets that are intangible, knowledge-based and perceived 

as a key driver of competitive advantage (Curado, Henriques & Bontis, 2011; Kianto, Sáenz & 

Aramburu, 2017). Intellectual capital also tends to positively affect innovation and firm performance 

(Lee et al., 2011; Hsu & Wang, 2012). In research, the intellectual capital is often divided into three 

categories, namely human capital, relational capital and structural capital (Sydler, Haefliger & Pruksa, 

2014; Kim et al., 2011). Human capital tends to be defined as the attributes that belong to the 

personnel in an organization (see Table 13 in the Appendix). Relational capital is often defined as the 

relationships an organization has with its stakeholders and the embedded knowledge in those 

relationships (see Table 14 in the Appendix). Structural capital consists of knowledge that has been 

embedded in the organization as an entity (Subramaniam & Youndt, 2005) (see Table 15 in the 

Appendix). 

Two commonly used views on the intellectual capital are the resource-based view (RBV) and the 

knowledge-based view (KBV). The competitive advantage in this context is either derived from the 

intellectual capital or from innovation as a mediator and is the major difference that separates the 

RBV from the KBV (Lentjušenkova & Lapina, 2016; Chahal & Bakshi, 2015; Sharabati, Jawad & Bontis, 

2010). The RBV usually view resources as something an organization can acquire and subsequently 

manifest as a competitive advantage (Makadok, 2001; Barney, 1986; Ujawary, 2017). This view 
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somewhat contradicts the KBV where knowledge is regarded as the source of the competitive 

advantage (Grant, 1996; Sveiby, 2001). 

The major part of the previous research in the intellectual capital and innovation field has been 

conducted with various quantitative methods and sampling by location or industry and to a large 

extent on larger companies (see Table 16 in the Appendix) (Buenechea-Elberdin, 2017). Startups 

however, differentiate themselves from established firms because of their high levels of innovation 

compared to established firms. This might be rooted in their inability to use complementary assets to 

fund any failure, thus, startups need to make profitable innovations to survive. Startups have been 

observed as having a significant advantage in product innovation in services and the return on 

innovation as being significantly higher in services and manufacturing for startups compared to 

established firms (Criscuolo, Nicolaou & Salter, 2012). Innovative startups are in this context even 

more uncommon as a sampling frame (see Table 16 in the Appendix) even though they innovate to a 

larger degree than non-innovative startups whose target is to copy concepts and ideas without 

creating anything new (Buenechea-Elberdin, 2017; Criscuolo, Nicolaou & Salter, 2012; Schumpeter 

1934).  

Innovation is often defined as either radical or incremental and segmented by its relative impact on 

the current structure. Radical innovation is expected to change structures and incremental 

innovation is expected to improve earlier innovations (Subramaniam & Youndt, 2005; Schumpeter 

1934). Radical innovation is a popular measure (see Table 16 in the Appendix) but it can be argued 

that it actually measures incremental innovation since few innovations change structures in a way 

that completely wipe out the existing structures (Herrmann, 1999; Subramaniam & Youndt, 2005; 

Schumpeter 1934).  

Startups also have different conditions depending on where they are based as an effect of the 

different types of markets (Favotto, Kollman & Bernhagen, 2016). Favotto, Kollman and Bernhagen 

(2016) identified several differences between how the firms in liberal market economies (LME) and 

firms of the European coordinated market economies (CME) behave. Firms in LMEs put significantly 

less emphasis on human and labor rights and are also targeted with less governmental intervention 

in their market than firms in CMEs. A LME expects the market to regulate its key economic 

relationships as opposed to a CME that expects its respective government to regulate the key 

economic relationships in the market (Favotto, Kollman & Bernhagen, 2016). The higher levels of 

capitalism in LMEs thus give the startups different conditions than those of the CMEs.  

Startups’ conditions also differ from established companies in terms of intellectual capital. On one 

hand, startups are believed to have a competitive advantage when it comes to innovation compared 

to large firms because startups lack the structural inertia of established firms as it is a function of age 

(Hannan & Freeman, 1984). Startups, on the other hand, are often forced to compensate for low 

levels of intellectual capital with external support from incubators and similar support programs to 

fulfill the process from idea to innovation. Established actors find their most significant factor of 

success in terms of enhancing innovation when they know how to improve their intellectual capital, 

but this “know-how” rarely exists among new startups and can often be a crucial factor for the 

survival and the success of the company.  
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Little is known about how startups construct their intellectual capital in order to generate innovation, 

which consequently manifests itself as both a theoretical gap as well as a practical problem for 

startups and their stakeholders (Wu, Chen & Chen, 2012). While new startups are expected to 

emphasize their human capital, they are bound to drastically reconstruct their low levels of 

intellectual capital to generate innovation. The structure of startups might address this process 

differently than established firms given their intellectual capital starting point is often close to zero. 

This raises the research questions: How do startups shape their intellectual capital to generate 

incremental innovation and do the LME and CME influence the construct of the intellectual capital? 

1.1 Purpose 

The purpose of this thesis is to generate knowledge on how the creation of innovation is spun from 

the intellectual capital in innovative startups. This is done by addressing the perception startups have 

of the allocation put on the different dimensions of intellectual capital, that has been leading to an 

innovation output for startups in both LMEs and CMEs. A comparison of the innovation output 

process derived from the intellectual capital is also made between the two economies to identify 

differences in the intellectual capital construct.  

The practical and managerial implication of this study may indicate how startups can construct their 

intellectual capital, to be most likely to succeed with their innovation. Such implications would also 

be useful for established firms and incubators that finance startups in order to better structure their 

investments to increase the likelihood of the startup's innovational success. 

The rest of this paper is structured as follows: First, is a presentation of an argumentation for the 

theoretical concepts used in this study. Secondly, the methodology is described, followed by the data 

analysis. Subsequently, the findings and the answers to the research questions are presented and 

discussed. Finally, we address the limitations of the result and its implications to conclude this paper 

with future research suggestions.  

1.2 Delimitations 

This study concerns the perception startups have about their intellectual capital and innovation, and 

it does not concern the actual innovation output. Only two types of economies and their innovative 

startups with an age interval from zero to five years of operations are addressed in this study.  

2. Theory 

2.1 Intellectual capital 

Kianto, Sáenz and Aramburu (2017) define intellectual capital as a firm’s value-creating knowledge-

based intangible assets. Curado, Henriques and Bontis (2011) and Sullivan (1999) have similar 

definitions even though they only consider intangible assets that manifest in a competitive 

advantage as intellectual capital. The timeline of value creation is often unspecified, but Yitmen 
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(2011) consider intellectual capital as the intangible assets that collect economic benefits in the 

future. 

The view applied to intellectual capital in this study, as well as in other studies, is in line with the 

main framework that can be derived from Edvinsson and Malone (1997). A framework which 

measures knowledge of the employees, the organization and internal and external relations 

(Edvinsson & Malone, 1997). Although various configurations exist, this framework has been 

criticized lately. Buenechea-Elberdin (2017) criticizes the recognized framework by addressing 

OECD’s (2015) observed spread value chains in a global context, where the digital economy and the 

rapid shifting business environment might have led to major changes in the firms’ intangible assets. 

Buenechea-Elberdin (2017) further argues that the intellectual capital framework, as used today, 

have a limited ability in enhancing the differences between different industries and firms. 

Comparisons between different types of firms and industries are, however rare in this research field 

(see Table 16 in the Appendix) so in that sense, their criticism might be unfounded (Buenechea-

Elberdin, 2017). 

Lentjušenkova and Lapina (2016) offer a new perspective by considering intellectual capital  just as 

capital with ability to create value on its own. Although their perspective is similar to the RBV 

approach, they also suggest that intellectual capital should consist of the following components: 

human capital, business processes, information and communication technologies and intangible 

assets. However, this is just a reclassification of the components of intellectual capital and offers 

nothing new in terms of the items used. The conceptual framework has not found any steam among 

researchers. This motivates our choice of the more traditional components and the RBV of the 

intellectual capital to measure what firms actually can replicate. This is something the KBV does not 

allow, due to its view of knowledge as something competitors can’t replicate (Makadok, 2001; 

Barney, 1986; Grant, 1996; Sveiby, 2001). 

The construct of the intellectual capital varies between researchers in modern research (see Table 

13-15 in the Appendix). We selected 22 peer-reviewed articles due to their relevance in the modern 

research field. These articles had similar conceptualizations of each dimension of the intellectual 

capital. From these articles, we could extract 125 different items that define the construct of the 

intellectual capital. We used the conceptualization of the intellectual capital dimensions as seen in 

Table 1-3. The conceptualization of human capital in this study was derived through Subramaniam 

and Youndt’s (2005) notion of human capital as creativity, expertise, knowledge and skills as seen in 

Table 1. For the full conceptualization of human capital (see Appendix Table 13). The relational 

capital was derived through Kianto, Sáenz and Aramburu (2017) as the cooperation, collaboration 

and partnering network as seen in Table 2. For the full conceptualization of relational capital (see 

Appendix Table 14). Structural capital was also derived through Kianto, Sáenz and Aramburu (2017) 

as the information systems, easy access of information, database efficiency, knowledge management 

systems and management procedures as seen in Table 3. For the full conceptualization of structural 

capital (see Appendix Table 15). 
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Table 1: Conceptualization of human capital 

Human capital     

Author Journal Conceptualization 

Subramaniam & Youndt, 
(2005) 

Academy of Management 
Journal 

Creativity, expertise, knowledge and 
skills. 

Chen, Lin & Chang, (2006) Total Quality 
Management & Business 
Excellence 

Creativity, knowledge and skills. 

González-Loureiro & 
Figueroa Dorrego (2012) 

Intangible Capital Creativity, expertise, performance and 
training. 

Tsou, Chen & Liao (2016) Innovation-Management 
Policy & Practice 

Creativity, expertise, knowledge and 
skills. 

Delgado-Verde, Castro & 
Amores-Salvado, (2016) 

Technovation Creativity, expertise, knowledge and 
skills. 

Agostini, Nosella & 
Fillippini, (2017) 

Management Decision Creativity, expertise, knowledge and 
skills. 

Engelman et al. (2017) Management Decision Creativity, expertise, knowledge and 
skills. 

Zhang, Qi & Guo (2017) International Journal of 
Production Research 

Experience, expertise and skills. 

Zhang, Qi, Wang, Pawar, 
K.S. and Zhao (2018) 

International Journal of 
Operations & Production 
Management 

Expertise, knowledge and skills. 

Sharabati & Jawad, (2018) Management Decision Creativity, education, experience and 
expertise. 

 

Table 2: Conceptualization of relational capital  

Relational capital     

Author Journal Conceptualization 

Subramaniam & Youndt, 
(2005) 

Academy of Management 
Journal 

Collaboration network, information and 
partnership.  

Yitmen, (2011) Engineering Management 
Journal 

Partnering network, duration of 
collaboration and collaboration network. 

Bellora & Guenther, 
(2013) 

The British Accounting 
Review 

Collaboration network, distribution 
channels, relationship and reputation. 

Tsou, Chen & Liao (2016) Innovation-Management 
Policy & Practice 

Cooperation, collaboration network and 
collaboration. 

Lentjušenkova & Lapina, 
(2016) 

Journal of Intellectual 
Capital 

Brand, cooperation, partnership and 
reputation.  

Agostini, Nosella & 
Fillippini, (2017) 

Management Decision Collaboration, collaboration network, 
relationship and reputation. 

Engelman et al. (2017) Management Decision Collaboration and collaboration 
network. 
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Kianto, Sáenz & Aramburu 
(2017) 

Journal of Business 
Research 

Cooperation, collaboration and 
partnering network. 

 

Table 3: Conceptualization of structural capital 

Structural capital     

Author Journal Conceptualization 

Chen, Lin & Chang, (2006) Total Quality 
Management & Business 
Excellence 

Information systems, databases and 
knowledge management. 

Yitmen, (2011) Engineering Management 
Journal 

Information systems and management 
processes. 

Bellora & Guenther, 
(2013) 

The British Accounting 
Review 

Corporate culture, information systems, 
intellectual property and 
procedures/processes. 

Chahal & Bakshi (2015) International Journal of 
Bank Marketing 

Information systems and technologies. 

Tsou, Chen & Liao (2016) Innovation-Management 
Policy & Practice 

Information systems, knowledge 
management systems, management 
processes. 

Lentjušenkova & Lapina, 
(2016) 

Journal of Intellectual 
Capital 

Information systems and 
managementprocesses. 

Zhang, Qi & Guo (2017) International Journal of 
Production Research 

Databases, procedures/processes and 
manuals. 

Kianto, Sáenz & Aramburu 
(2017) 

Journal of Business 
Research 

Information systems, easy access to 
information, database efficancy, 
knowledge management systems and 
management procedures/processes. 

Zhang, Qi, Wang, Pawar, 
K.S. and Zhao (2018) 

International Journal of 
Operations & Production 
Management 

Databases, information systems, 
procedures/processes and structures. 

 

2.2 Human capital 

Kianto, Sáenz and Aramburu (2017) single out human capital as the most important component of 

intellectual capital since it works as a driving force for relational and structural capital. This reasoning 

is compatible with the old view of human capital as a crucial component of the intellectual capital 

(Edvinson & Malone, 1997). Human capital is often defined as what the employees take with them 

when they leave work in terms of intangible assets (Edvinson & Malone, 1997). That includes a wide 

area of components such as knowledge, skills, creativity and loyalty (Mayo, 2001; Cohen & 

Kaimenakis, 2007). Individual capital (human capital) generate ideas and conception of innovation. 

Collective human capital is implemented into the organization and accumulated and thus turns into 

structural capital (Garud & Nayyar, 1994).  
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The investments required for human capital are retaining, hiring and training of employees (Youndt 

et al., 2004). Subramaniam and Youndt (2005) conclude in their study that human capital is the main 

source of knowledge diversity built by skilled, creative and bright employees. These employees are 

experts in their fields. They bring effectiveness to their functions with new ideas and knowledge of 

the organization and are the employees who most likely question the norms in an organization and 

thus make incremental innovation feasible (Dost et al., 2016; Subramaniam & Youndt, 2005; 

Tushman & Anderson, 1986). The human capital of startups is considered a key driver for their 

innovative performances (Colombelli, Krafft & Vivarelli, 2016). Based on this, the first hypothesis is 

formed as follows: 

H1. There is a relationship between human capital and incremental innovation in startups.   

2.3 Relational capital 

Relational capital consists of relationships that employees have with either external or internal 

stakeholders (Chahal & Bakshi, 2015). More specifically, it refers to knowledge that is embedded in 

different relationships (Cabrita & Bontis, 2008; Kianto, Sáenz & Aramburu, 2017). For example, 

relationships with industry associations, customers, suppliers or others that are stakeholders in the 

organization and include the output of the relationships, i.e. relational resources including branding, 

reputation and loyalty (Cabrita & Bontis, 2008; Sveiby, 1997). Relational capital is often referred to as 

social capital by researchers in the same basic meaning as relational capital (see Table 14 in the 

Appendix) (Subramaniam & Youndt, 2005). Typical for the characteristics of knowledge of social 

capital or relational capital are to avoid to follow predetermined rules in the interactions among 

groups or individuals. The knowledge is unscripted, and the accumulation of social capital depends 

on the formations of relationships and the shifting of these interactions (Burt, 2009).  

Different investments are required for attaining relational capital, e.g. the creation of norms that 

facilitate relationships, collaborations and interactions (Youndt et al., 2004). Phene et al. (2006) find 

in their study that knowledge from external sources is an important factor for process and product 

innovation. Relational capital has according to previous research influenced innovative capabilities 

(Subramaniam & Youndt, 2005; Kianto, Sáenz & Aramburu, 2017) and has shown to be positively 

related to both incremental and radical innovation. The link to incremental innovation has though 

proved to be stronger (Subramaniam & Youndt, 2005). In startups, the relational capital is expected 

to be a key driver for innovative performances (Colombelli, Krafft & Vivarelli, 2016). The second 

hypothesis is thus formed as follows: 

H2. There is a relationship between relational capital and incremental innovation in startups.      
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2.4 Structural capital 

The intangible assets that remain with the organization when the employees leave work can be 

considered as the structural capital (Edvinson & Malone, 1997). However, structural capital tends to 

be defined somewhat differently. Bonis et al. (2002) for example define structural capital as any 

component of the organization’s resources, e.g. strategies, databases and routines that have a higher 

value to the organization than its material value. The same concept is at times defined as the 

organizational capital (see Table 15 in the Appendix). Subramaniam and Youndt (2005) derive 

structural capital from the processes and structures in which an organization retrieve, store and 

utilize organizational knowledge. Brown and Duguid (1991) characterize organizational capital as 

codified and argue that it follows well-established guidelines that are integrated into manuals or 

procedures for databases and patents.  

The codification of the knowledge is used to retain, accumulate and store organizational capital 

within the organization and the characteristics are referred to in the same way when it comes to 

structural capital (Subramaniam & Youndt, 2005).  

Some of the different unique investments required for organizational capital are the establishment of 

structured repeated practices, knowledge and storage functions (Youndt et al., 2004). The knowledge 

spilling derived through structural capital is expected to generate innovation in startups (Colombelli, 

Krafft & Vivarelli, 2016). Therefore, structural capital (organizational capital) has a positive influence 

on incremental innovation in organizations. This is because the accumulated knowledge in the 

organization is used to reinforce existing organizational knowledge and therefore influences 

incremental innovation (Subramaniam & Youndt, 2005; Kianto, Sáenz & Aramburu, 2017). Based on 

earlier research the hypothesis is as follows: 

H3. There is a relationship between structural capital and incremental innovation in startups. 

2.5 Innovation 

In recent years innovation-focused research has been conducted with a plethora of different 

methodologies and approaches (Crossan & Apaydin, 2010). Innovation has been studied as 

innovativeness, innovation as a process, the degree of radicality and innovation as a result among 

others (Buenechea-Elberdin, 2017). The innovation funnel method is one example of innovation as a 

process which considers innovation from ideation to the launch of the innovation (Grajkowska, 

2011). Innovativeness is the desire to innovate in a firm and by studying the degree of radicality in an 

innovation it can be allowed to answer whether an innovation is radical relative to other firms’ 

innovations (Buenechea-Elberdin, 2017). However, this study treats innovation in terms of a result, 

which allows for identifying the creation of intellectual capital as a result of an innovation.  

Buenechea-Elberdin (2017) singles out a distinction between outcome and output that can be 

measured together or alone when innovation is approached as a result. Buenechea-Elberdin (2017) 

and Hsu and Wang (2009) define output as the amount of newly introduced products and this notion 

of innovation output is not compatible with the measure of patenting frequency as innovation 

output. Neither are such conditions for a measure compatible with a cross-industrial sample as such 

measure only showed to be valid in certain industries with strong protection for firms’ proprietary 
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knowledge (Ahuja, 2000). Innovation measured as outcome focus on the performance of the 

innovations (Buenechea-Elberdin, 2017). Other researchers measure the effect of the innovative 

process where the outcome often is product, service and processes (Buenechea-Elberdin, 2017).  

Innovation is often explained as making a change in a service/product or making something new 

(Gandotra, 2010). The notion of innovation as a change or creating something totally new manifests 

itself in scientific literature as incremental and radical innovation (Schumpeter, 1934; Buenechea-

Elberdin, 2017). Incremental innovation is the improvement of already existing products or services 

while radical innovation, sometimes called generational innovation, refers to making something 

completely new like technologies, products or services (Herrmann, 1999). Innovation handles 

knowledge in different ways and this is something that affects the trajectory or the path the 

organization is on or follows. Radical innovation stops and changes the trajectory while incremental 

innovation evolves the trajectory to improve it (Subramaniam & Youndt, 2005).  

For an organization to develop radical innovation there are two requirements that must be fulfilled. 

The first requirement is to develop breakthrough ideas that will help the company to discover future 

technologies and opportunities in information. Secondly, it’s required to implement the ideas into 

commercial technologies through resource management and usage (Hill & Rothaermel, 2003; Zahra, 

George & Wood, 2002). Radical innovation displays a moderate uncertainty in terms of 

commercialization and relates to major transformations where products or services are expected to 

become obsolete (Song & Thieme, 2009). Measuring the radical innovation, as a result, is a common 

practice in recent years’ innovation-focused research (see Table 16 in the Appendix) (Subramaniam & 

Youndt, 2005). 

However, radical innovation as a concept can be assumed to be a rare event, given that the concept 

is derived from the classical notion of Schumpeter (1934) where he explains radical innovation as 

“the gales of creative destruction” which should completely replace the old ways and create a 

completely new nature. Thus, it can be argued that relevant research actually measures incremental 

innovation when targeting radical innovation.     

2.5.1 Incremental innovation 

Incremental innovation refers to the improvement of existing products or services developed by 

responding to the needs or demands of markets and customers (Lin et al., 2013). When it comes to 

commercialization, incremental innovation has a lower level of uncertainty compared to the levels of 

uncertainty in radical innovation (Song & Thieme, 2009).  

There are different points of view on incremental innovation. Some researchers see it as small day to 

day changes in products or services and some see it as all changes in products or services over time 

(Herrmann, 1999). The latter is the one used in this study. Herrmann (1999) refers to incremental 

innovation as the nuts and bolts of innovation where it’s an essential cornerstone for innovation. 

Incremental innovation refines the product/services that already exist within the organization and 

gives them better potential in the future (Subramaniam & Youndt, 2005).  

Organizations absorb knowledge from the different parts of the intellectual capital and accumulate 

that knowledge where it can affect the output of incremental innovation (Subramaniam & Youndt, 
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2005). Human capital that involves individuals and their expertise in the field is feasible to generate 

incremental innovation (Dost et al., 2016; Subramaniam & Youndt, 2005). Relational capital and 

structural capital have been found to influence incremental innovation in organizations 

(Subramaniam & Youndt, 2005). These dimensions of intellectual capital are used in the conceptual 

framework of this study as seen in figure 1.        

2.6 Innovative startups 

A distinction can be made between innovative and non-innovative startups (Boyer & Blazy, 2014; 

Criscuolo, Nicolaou & Salter, 2012). Fritsch and Aamoucke (2013) do their sampling of innovative 

startups through all startups in innovative industries. Colombelli, Krafft and Vivarelli (2016) and 

Criscuolo, Nicolaou and Salter (2012) separate the innovative startups from other startups on the 

notion that all startups do not innovate and bring something new in terms of innovation. This line of 

thought can somewhat be derived from Schumpeter (1939) where he explains the phenomena of the 

destruction of old firms by new creative firms, not just by new firms. There is no unified definition of 

startups, neither does it exist an exact point in which a startup can no longer be called a startup since 

few researchers address such a notion. Colombelli, Krafft and Vivarelli (2016) set the line in their 

sampling when the startups reach five years of age, which is in line with how the interviewed 

incubator-employee defined it. 

Boyer and Blazy (2014) address the innovation in innovative startups as its unique characteristics that 

distinguishes them from non-innovative startups. Innovation involves different aspects depending on 

the organization, e.g. new production processes, new products, new commercial activity or supply of 

new services, namely anything new a startup creates that generates a competitive advantage (Boyer 

& Blazy, 2014). Antonietti and Gambarotto (2018) define the characteristics of innovative startups as 

new firms that use technology to analyze customer needs. Needs which they address by producing 

new products or technologies to increase productivity in their offering. Non-innovative startups, on 

the other hand, are developed to support large-scaled markets with standardized production 

processes (Antonietti & Gambarotto, 2018). 

2.7 Conceptual framework 

The independent variables are human capital, relational capital and structural capital which are built 

on different conceptualizations as shown in the Tables 1-3. The dependent variable is incremental 

innovation in this study´s conceptual framework. There is no interrelation between the respective 

dimensions of the intellectual capital neither does any dimension act as a mediator in this model as 

can be seen in figure 1. The three different dimensions of intellectual capital are all hypothesized to 

have a significant relationship with incremental innovation independently from each other.   
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3. Method 

We identified the theoretical problem in this study by conducting a literature review of intellectual 

capital and innovation literature. During this tenure, we read approximately 150 peer-reviewed 

scientific articles. We used Google Scholar and Primo to search for relevant articles and obtained the 

results as seen in Table 4. 

Table 4: Keywords and search engine results 

Search engines Keywords Results 

Primo Intellectual capital + innovation 66 067 

 
Intellectual capital + innovation + startups 1 898 

 
Innovation + startups 6 500 

 
Intellectual capital + startups 2 169 

 
Startups 12 745 

Google Scholar Intellectual capital + innovation 1 780 000 

 
Intellectual capital + innovation + startups 29 900  

 
Innovation + startups 55 400 

 
Intellectual capital + startups 23 000 

 
Startups 122 000 

 

Figure 1 – The conceptual framework of this study. 

Human capital 

Relational capital Incremental innovation H2

Structural capital 
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Primo was primarily used to filter out the scientific articles that were peer-reviewed and Google 

scholar was used when the results on Primo became insignificant to our research. We set a bar of 

looking through 100 insignificant articles before moving on to other keywords. Through relevant and 

interesting articles, we navigated their references which allowed us to localize the interconnection 

with various other research fields, that would not show based on our choice of keywords in the 

Primo and Google Scholar search results. We considered the citations of the articles as an implication 

of their importance in their research field. This acted as a guideline in our selection of relevant 

articles. 

To identify relevant theory to conduct this research, we first identified the groundbreaking literature 

for each keyword, which is mainly literature of the 1930’s and 1990’s. After that, we addressed the 

more modern literature from the 2000’s and 2010’s that to a large extent still builds upon the 

literature of the 1930’s and 1990’s. Then we constructed a literature review of the modern literature 

consisting of 45 scientific peer-reviewed articles based on the keywords as seen in table 4. The 

categories for our literature review was title, year, sample, variables, method, journal and findings 

(see Table 16 in the Appendix).  

In the intellectual capital and innovation literature, startups are basically absent as a sample frame 

and most research in this field focus on established firms (see Table 16 in the Appendix). To make 

this study possible to conduct, we had to incorporate theory from other research fields than the 

intellectual capital and innovation field to identify the specifics of startups, e.g. Colombelli, Krafft and 

Vivarelli (2016) and Criscuolo, Nicolaou and Salter (2012). Previous research in this field had not 

utilized startups as a sample.  

The literature review was thereafter used as a guideline to localize the items needed for the variables 

construct. 21 scientific articles were extracted from our literature review that fitted the context of 

our study from which we subsequently extracted 125 items in total for the intellectual capital. 

Human capital has been defined by 43 different items, relational capital from 37 different items and 

structural capital from 45 different items. This dissection of the variables allowed us to identify which 

of the previous research that could act as the construct of this study’s variables that were the most 

appropriate to fit the nature of startups. 

There is a clear dominance of quantitative non-exploratory research conducted in the intellectual 

capital and innovation research (see Table 16 in the Appendix) (Buenechea-Elberdin, 2017). 

Buenechea-Elberdin (2017) argues as a result that there is a clear lack of incorporating the 

practitioners’ perspective in this field, something our literature review confirm (see Table 16 in the 

Appendix). To identify the practical problem for the stakeholders related to startups we conducted a 

pilot study and an in-depth interview with a business development manager at an EU sponsored 

incubator in Sundsvall. The interview was semi-structured following a thematized interview guide 

based on the constructs of intellectual capital and its relation to innovation. Through this interview, 

we could identify the practical problem related to our theoretical problem. However, the practical 

problem manifested itself as a black box where the practitioners didn’t know how the intellectual 

capital construct lead to innovation.  

Extensive research has been conducted in the innovation and intellectual capital field and the choice 

of method used in this study is influenced by earlier research but adjusted to our conditions. Since 
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the aim of this study was to test hypotheses and examine relationships with a clearly defined 

phenomena we used a conclusive research design. To answer the purpose of the study a descriptive 

research method was used due to the need to describe the functions of innovation. As we strived to 

identify the different characteristics of two different economies, a multiple cross-sectional design 

was the most fitting design (Malhotra et al., 2013). 

We used some of the most cited peer-reviewed articles to construct our view of the research field 

and implemented concepts and data from newer research in this study to fit the modern business 

environment and this study’s sample. Since it takes time for new research to gain steam, we had to 

analyze a fair share of newer peer-reviewed articles. These articles are from 2010 to 2017 where 

attention was brought to patterns among the new research to avoid making a fatal mistake in putting 

too much emphasis on a single new source (see Table 16 in the Appendix). The older research is from 

1934 to 2010 and helps validate the newer research.  

The study is based on startups perceptions. Firms that have contributed to this study's data have 

answered a survey (see Table 12 in the Appendix) that gives alternatives to how they perceive the 

firms position concerning intellectual capital and innovation. A completion with secondary sources 

could have given an opportunity for us to control the accuracy of the answers and minimize the 

measurement error that can arise from respondents’ tendencies to lie, but due to the time-limit, this 

was not possible (Podskaoff et al., 2003). 

3.1 Sample 

Given the aim of the study, we selected innovative startups as our sampling frame because we 

measure innovation as an output among startups. Colombelli, Krafft and Vivarelli (2016); Criscuolo, 

Nicolaou and Salter (2012) definition of innovative startups as new firms that create new ideas is 

used in this study. Thus, we filtered out the non-innovative startups that just copied old business 

models and products. 

As we used five years of age as a definition of a startup in line with Colombelli, Krafft and Vivarelli 

(2016), we filtered out older firms by either reviewing their website, Linkedin or Facebook profiles for 

the founding date of the firms. Angel.co works as a database for startups looking for external 

funding. We used Angel.co as a base from which we located relevant startups that fit this study’s 

requirement as it eased the search for startups through various filters on the website, e.g. by the 

year registered.  

The enduring dynamic and international business environment of today’s globalization led us to take 

a sample on a global scale. This allowed us access to a greater supply of innovative startups 

compared to if we had conducted a regional study. The sample from a global scale also made the 

comparison possible of how the startups in two different economies develop their intellectual 

capital. 

Europe with (CME) and the United States of America’s (LME) are the two economies we selected the 

startups from. The startups from Europe originate from Germany, Netherlands and Switzerland since 

this is the sampling frame Favotto, Kollman and Bernhagen (2016) used in their research from which 

these classifications are derived from.   
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We estimated the non-response rate to be 80% and subsequently decided on contacting 1000 

innovative startups in Europe and 1000 innovative startups in the United States. A number we 

estimated based on the notion that 400 respondents would be sufficient to be able to generalize a 

large population.  

We manually scraped the internet for the said number of relevant startups according to the criteria 

of the study. During the scraping we used a probability sampling technique in that sense, we 

randomly navigated random categories on Angel.co and contacted all startups we came across that 

had a public email address for display in any channel. In that way, there is an equal chance for every 

respondent in the population to be randomly selected (Bryman & Bell 2011; Malhotra et al., 2013). A 

judgmental sampling technique was used in the sense that some startups were not considered able 

to fulfill the criteria of innovative startups and were filtered out (Malhotra et al., 2013). These were 

firms that just cloned already well-established concepts, e.g. bakeries or consulting services with no 

innovations to their products, services or business models. In this sense, we relied on our own 

judgment to make the distinctions and in that sense the sampling technique could be considered a 

judgmental sampling (Malhotra et al., 2013).  

A mass-emailing tool was used to email the majority of the sample. The online survey was 

constructed in Google forms. We had 127 respondents after filtering out data of 6 respondents who 

were firms that were older than five years or not based in the CMEs or the LMEs. The answers from 

the CMEs amounted to 70 (55.12%) and answers from the United States’ LME amounted to 57 

(44.88%) of the total answers. We had a non-response rate of 93.35%, which was higher than we 

expected. The reasons for this could be many. The online surveys might have been sent to the wrong 

employee who was not authorized to answer or simply lacked the interest or time to take part in the 

survey. Most of the answers that were received arrived soon after the surveys were sent out. The 

reason for this could have been because they were on top of the inbox, which the second sending 

implied since we received a fair share of immediate answers. There might also be a difference in the 

responses from the first respondent’s answers and the respondents that answered at a later time 

because of hesitation in giving an honest response. The respondents that answered later might have 

been hesitant to answer because of a negative portrayal of their company and therefore thought 

through the answers given to portray a picture of an innovative startup.   

Some of the respondents in this study might have been affected by both external and internal 

causes. Thus, a bias might exist among the respondents which in return affected the result of this 

study. We addressed this concern by using already tested and validated methods which should 

decrease potential common method bias (Podskaoff et al., 2003). 

3.2 Measures 

We used a Likert scale ranging from 1 (strongly disagree) to 6 (strongly agree) and on incremental 

innovation 1 (weaker than competition) to 6 (stronger than competition). The Likert scale was partly 

used based on previous research from which we derived the questions (Kianto, Sáenz & Aramburu, 

2017; Subramaniam & Youndt, 2005). However, the major reason was its characteristics allowing for 

measurement of perception which is what this study aims for (Malhotra et al., 2013). 
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Table 5: Type of measurement 
   

Scale  Measure Mean SD 

Human capital Likert scale 1-6 5,276 0,555 

Relational capital Likert scale 1-6 4,285 0,825 

Structural capital Likert scale 1-6 4,246 0,621 

Incremental innovation  Likert scale 1-6 5,141 0,620 

The variables in this study were derived from previous research (see Table 5). The control variables 

used were age, size, external funding and parent company. Size has often been used as a control 

variable in this research field (Kianto, Sáenz & Aramburu, 2017; Subramaniam & Youndt, 2005). The 

additional control variables in this study were age, external funding and parent company, which we 

selected to identify if external funding raised the levels of relational capital and if parent company 

raised the overall level of intellectual capital. We added age as a control variable based on the notion 

that it would help to filter out established firms.   

Subramaniam and Youndt’s (2005) conceptualization of human capital, which consists of the items 

skills, knowledge, creativity and expertise, was used on a four-item scale. This concept was selected 

due to its relevance for innovative startups and the conceptualizations’ adaptability among 

researchers in this field.  

Kianto, Sáenz and Aramburu’s (2017) conceptualization of relational capital was selected due to its 

focus on external relations with the organization as a whole, and not just the individual employees’ 

tendencies of having relations with external stakeholders. The items of the relational capital are 

cooperation, collaboration and partnering network, which were measured on a three-item scale.  

Structural capital, as used in this study, was also based on Kianto, Sáenz and Aramburu’s (2017) 

definition and was measured on a four-item scale. The choice to use their definition was mainly due 

to two reasons. First, measuring culture as a simple phenomenon goes strictly against Schein’s (2010) 

in-depth research which goes in line with this study. Secondly, their research did not focus on 

paperwork, e.g. licenses, patents and copyright, and these parameters are not relevant to this study’s 

sample either. Instead, the structural capital consists of the items information systems, easy access 

to information, database efficiency, knowledge management systems and management 

procedures/processes (Kianto, Sáenz & Aramburu, 2017). 

Incremental innovation was measured using a three-item scale. The items emphasized on 

reinforcement of products/services, expertise and current competitive capabilities, as shown in Table 

6 (Subramaniam & Youndt, 2005).  

We used recognized conceptualizations and questions from previous research and kept the scales as 

they were originally constructed as they had shown reliability in previous research (Subramaniam & 

Youndt, 2005; Kianto, Sáenz & Aramburu, 2017). This is also the reason why we didn’t conduct a pilot 

test to determine the levels of the construct validity (Bryman & Bell, 2011; Malhotra et al., 2013). In 

previous research, a preliminary model was made to test relationships between the different 

constructs of intellectual capital and innovation which helped to verify the reliability and validity of 
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the different scales (Kianto, Sáenz & Aramburu, 2017). Subramaniam and Youndt (2005) pilot tested 

the same constructs used in this study on 68 MBA students to clarify the statements and to identify if 

they captured the information that was desired to later refigure the scales based on the feedback. 

The refigured scales that were proven to capture the information wanted, are those that can be seen 

used in this study.   

Table 6: Measures of constructs 

Construct Item Wording 
All 

items 

After 
dropping 

items AVE 
Cronbachs 

α 

Human capital HC1 Our employees are highly 
skilled. 

0,671 0,768 0,443 0,620 

 
HC2 Our employees are widely 

considered the best in our 
industry. 

0,647 0,590 
  

 
HC3 Our employees are experts in 

their particular jobs and 
functions. 

0,573 0,630 
  

 
HC4 Our employees develop new 

ideas and knowledge. 
0,572 0,663 

  

Relational 
capital 

RC1 Our company and its external 
stakeholders - such as 
customers, suppliers and 
partners - understand each 
other well. 

0,784 0,796 0,611 0,720 

 
RC2 Our company and its external 

stakeholders frequently 
collaborate to solve problems. 

0,795 0,805 
  

 
RC3 Cooperation between our 

company and its external 
stakeholders runs smoothly. 

0,699 0,742 
  

Structural 
capital 

SC1 Our company has efficient and 
relevant information systems to 
support business operations. 

0,750 0,784 0,529 0,421 

 
SC2 Our company has tools and 

facilities to support cooperation 
between employees. 

0,705 0,665 
  

 
SC3 Our company has a great deal of 

useful knowledge in documents 
and databases. 

0,246 Dropped 
  

 
SC4 Existing documents and 

solutions are easily accessible. 
0,496 Dropped 
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Incremental 
innovation 

INC1 Innovations that reinforce your 
current products/service lines.  

0,685 0,703 0,530 0,622 

 
INC2 Innovations that reinforce your 

existing expertise in current 
products/services.  

0,709 0,816 
  

 
INC3 Innovations that reinforce how 

you currently compete. 
0,555 0,655 

  

The factor loadings of the construct achieved an acceptable level after the removal of two items in 

the structural capital, namely SC3 and SC4 both focusing on information storing and its accessibility 

as seen in Table 6. By removing SC3 and SC4 a stronger factor loading was created for the majority of 

the other factor loadings. The average variance extracted (AVE) showed a value of AVE<.5 on human 

capital, which means that the convergent validity was not confirmed. Relational capital, structural 

capital and incremental innovation all showed AVE>.5 which means that the convergent validity was 

confirmed. This means that a causal relation might not exist in the measures of human capital while 

there might exist a causal relation in the measures of relational capital and structural capital (Fornell 

& Larcker, 1981). The low level of the human capital’s AVE might be explained by an item of the 

human capital that does not correlate with the other items. The results of the study might be 

misguiding to some extent even though similar methods have been used in previous research. The 

different sampling frame used in this study compared to previous research might also fuel the 

observed difference in the outcome of the AVE tests (Subramaniam & Youndt, 2005). 

The scale reliability was assessed through a Cronbach alpha test where human capital, relational 

capital and incremental innovation achieved acceptable values, as seen in Table 6. Structural capital 

did not achieve an acceptable value in this test but had an acceptable level in the validity-related 

tests after the dropping of items, as seen in Table 6. This might implicate that the scale that 

measured structural capital in this study was wrongly calibrated for our sample since Kianto, Sáenz 

and Aramburu (2017) achieved an acceptable value in their sampling of large Spanish firms. 

3.3 Statistical analysis  

To test the relationships in the hypotheses we conducted a multivariate regression analysis. To 

answer the second research question, we conducted an independents samples t-test as that allowed 

for the comparisons between the two economies.  

Both tests were conducted with IBM SPSS Statistics 24, also used for the factor analysis and the scale 

reliability tests. The values extracted by using SPSS included beta and p values for the regression 

analysis. Other extracted and used values were Pearson’s r for correlation, Cronbach’s α for reliability 

and average variance extracted for validity.    

3.4 Critique  

As we selected a Likert 1-6 scale the respondents were unable to choose a middle option. Some 

respondents might have wanted to do so for the sake of comfort, but it was not considered as an 

option partly because of the wording of the statements, i.e. our employees are highly skilled where a 

middle option might not be suitable.  
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Secondly, we wanted the respondents to share their perceptions and not just go for the most non-

controversial answer. All questions were mandatory to complete in the online survey. Specific 

expertise was not a requirement.   

The overall approach in this study is different from earlier research in this field. The approach 

includes a pilot study, a literature review and a quantitative methodology which give legitimacy to 

the theoretical background. On the other hand, the pilot study can give false implications, as the 

information in the pilot is valid only to a specific interviewee. 

3.5 Ethics  

The respondents were not allowed to submit any free text in the online survey, so we did not have 

any possibility to track a specific respondent to a specific answer. This was a conscious choice in 

order to secure the anonymity of the respondents. Information on how to contact us was placed in 

both the email and the survey so the respondents had the possibility to ask us questions regarding 

our study. 

All email addresses were gathered manually through publicly accessible websites by the writers of 

this paper. The usage of a mass-emailing tool allowed the respondents to unsubscribe from our email 

list and gave them the option to avoid reminders. 

4. Result 

4.1 Descriptive statistics and correlation 

The restriction of age between zero and five years in this study is apparent in table 7 and the average 

startup was 2.31 years old. The size, i.e. the number of employees was in the interval between one 

and thirty with a mean of 6.76, which tells us that most of the startups in the sample had between six 

and seven employees. The dimensions of intellectual capital had an interval between one and six on 

the Likert scale. The lowest statement was two and the highest six. This showed that there was no 

respondent that completely disagreed with any given statement. Incremental innovation used the 

same interval and scale and had the lowest range at 3.33 and maximum range of 6.0.  

There were 127 respondents and the standard deviation showed the data to be relatively centered 

with a good spread. On human capital the majority of the respondents answered between five and 

six, which indicated that most of the respondents agreed with the statements. On relational capital 

most respondents answered between four and five and therefore to a large extent also agreed with 

the statements. The same as relational capital goes for structural capital, where the data showed 

that a majority answered between four and five which also in this case indicated that most of the 

respondents agreed to a large extent with the statements. The incremental innovation showed a 

mean of answers being between five and six, which is relatively close to the maximum interval of the 

Likert scale, which tells us that the respondents highly agreed with the statements again. This means 

that the startups in this sample had a perception of themselves as highly innovative firms.    
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Table 7: Descriptive statistics 

Variable N Minimum Maximum Mean 

Std. 

Deviation 

Age 127 0,00 5,00 2,31 1,49 

Size 127 1,00 30,00 6,76 4,69 

HC 127 3,50 6,00 5,29 0,52 

RC 127 2,33 6,00 4,29 0,83 

SC 127 2,00 6,00 4,48 0,74 

INC 127 3,33 6,00 5,18 0,56 

Location, funding and parent are not included since their value is either 0 or 1. 

Table 8: Correlation 

Variables   Age Size Funding Parent HC RC SC INC 

Age 
Pearson Correlation 1 

       
Sig. (2-tailed) 

        

Size 
Pearson Correlation ,266** 1 

      
Sig. (2-tailed) 0,002 

       

Funding 
Pearson Correlation -0,122 -0,173 1 

     
Sig. (2-tailed) 0,171 0,052 

      

Parent 
Pearson Correlation -,204* -0,107 0,047 1 

    
Sig. (2-tailed) 0,022 0,232 0,597 

     

HC 
Pearson Correlation -,235** 0,169 -0,010 0,143 1 

   
Sig. (2-tailed) 0,008 0,058 0,907 0,108 

    

RC 
Pearson Correlation 0,080 0,013 -0,017 0,152 0,123 1 

  
Sig. (2-tailed) 0,370 0,881 0,851 0,088 0,167 

   

SC 
Pearson Correlation 0,021 ,184* -0,115 0,119 ,177* ,277** 1 

 
Sig. (2-tailed) 0,814 0,039 0,196 0,182 0,046 0,002 

  

INC 
Pearson Correlation -,225* 0,068 0,111 0,094 ,391** 0,047 0,155 1 

Sig. (2-tailed) 0,011 0,444 0,213 0,295 0,000 0,600 0,082 
 

**. Correlation is significant at the 0.01 level (2-tailed). 
      

*. Correlation is significant at the 0.05 level (2-tailed). 
      

The control variables did show a negative correlation between age and human capital and a negative 

correlation between age and incremental innovation as can be seen in Table 8. This implies that 

human capital decreases with age and that incremental innovation output decreases with age. Size 

showed a correlation with structural capital and therefore is implied to have a relationship where 

one or both affects each other. Human capital showed a correlation with structural capital and 
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incremental innovation. Thus, implying the existence of a relationship between human capital and 

structural capital, where one or both affect each other. The same can be seen in the relationship 

between human capital and incremental innovation. Relational capital showed a correlation with 

structural capital.  

4.2 Multiple regression analysis 

The control variables didn’t show a significant relationship with incremental innovation when 

comprised with the intellectual capital variables except for age, which had a negative relation to 

incremental innovation β=-.242, p<.05 as seen in Table 9.  

This implies that the increased age of startups would decrease incremental innovation and decreased 

age of startups could have an effect of increased incremental innovation.  

Human capital showed a significant relationship with incremental innovation given the p-value β=.33, 

p<.05 which confirm H1. Relational capital and structural capital did not show a significant 

relationship with incremental innovation where relational capital had a p-value β=-.011, p>.05 and 

structural capital had a p-value β=.106, p>.05.  

Thus, H2 and H3 are rejected and therefore indicate that there is no significant relationship between 

relational capital an incremental innovation. Neither is there any relationship between structural 

capital and incremental innovation in startups. H1 was confirmed and included human capital that 

showed a positive relationship with incremental innovation. This means that when human capital 

increase, incremental innovation increase, which implicates that human capital is the most important 

contributor to innovation output in startups. 
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Table 9: Multiple regression analysis 

    

Unstandardized 

Coefficients 

Standardized 

Coefficients     

Model Variable B Std. Error Beta t Sig. 

1 (Constant) 5,086 0,265 
 

19,219 0,000 

 
Age -0,091 0,034 -0,242 -2,641 0,009 

 
Size 0,019 0,011 0,157 1,728 0,087 

 
Funding 0,135 0,112 0,106 1,201 0,232 

 
Parent 0,147 0,233 0,056 0,633 0,528 

2 (Constant) 2,993 0,581 
 

5,155 0,000 

 
Age -0,055 0,034 -0,148 -1,614 0,109 

 
Size 0,006 0,011 0,054 0,594 0,554 

 
Funding 0,149 0,107 0,118 1,398 0,165 

 
Parent 0,015 0,226 0,006 0,064 0,949 

 
HC 0,357 0,097 0,330 3,701 0,000 

 
RC -0,007 0,059 -0,011 -0,125 0,901 

 
SC 0,080 0,067 0,106 1,193 0,235 

a. Dependent Variable: INC 
    

4.3 Independent samples t-test 

The mean of the human capital, relational capital and structural capital is higher for the United States 

than Europe but the mean for Europe is higher for incremental innovation as seen in Table 10. The 

standard deviation indicates relatively centered values. There are 57 respondents from the United 

States and 70 respondents from Europe and this may be one of the reasons that Europe in most 

cases shows a higher standard deviation. 
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Table 10: Descriptive statistics for independent samples t-test 

Variable Location N Mean 

Std. 

Deviation 

Std. Error 

Mean 

HC 
USA 57 5,373 0,507 0,067 

Europe 70 5,221 0,517 0,062 

RC 
USA 57 4,474 0,745 0,099 

Europe 70 4,133 0,867 0,104 

SC 
USA 57 4,579 0,772 0,102 

Europe 70 4,393 0,701 0,084 

INC 
USA 57 5,140 0,531 0,070 

Europe 70 5,210 0,582 0,070 

The only significant difference is in the means for relational capital, where p<.05 as can be seen in 

Table 11. The other variables did not show a difference in the means during the comparison of the 

economies. This implies that startups in the United States generate higher levels of relational capital 

to create incremental innovation compared to their European counterparts. 

Table 11: Independent samples t-test 

  
 

t df Sig. (2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

HC 
Equal variances assumed 1,656 125,000 0,100 0,151 0,091 

Equal variances not assumed 1,659 120,739 0,100 0,151 0,091 

RC 
Equal variances assumed 2,342 125,000 0,021 0,340 0,145 

Equal variances not assumed 2,378 124,613 0,019 0,340 0,143 

SC 
Equal variances assumed 1,421 125,000 0,158 0,186 0,131 

Equal variances not assumed 1,407 114,555 0,162 0,186 0,132 

INC 
Equal variances assumed -0,693 125,000 0,490 -0,069 0,100 

Equal variances not assumed -0,700 123,371 0,486 -0,069 0,099 

5. Discussion 

The hypothesis testing shows that human capital as a dimension of intellectual capital has a 

significant relationship with incremental innovation, which confirm earlier research (Dost et al., 2016; 

Garud & Nayyar, 1994). In that sense, startups and established firms share the same relationship 

between human capital as a key driver for incremental innovation and as a crucial component of the 

intellectual capital (Edvinson & Malone, 1997). The results from the H1-test may be due to the notion 
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that human capital can be inherited from the employees’ previous experiences. This is a quick 

process whereas relational capital and structural capital take longer to incorporate into the startup. 

There is no significant relationship between relational capital and incremental innovation or 

structural capital and incremental innovation in startups as the outcome of H2 and H3 tests suggest. 

This outcome might indicate that relational capital and structural capital are a function of time or size 

which is something that startups are expected to have lower levels of compared to established firms. 

However, this does not seem to influence the innovation output in a negative way as the startups 

manage to generate innovation. In that sense, human capital is the only significant value-creating 

dimension of intellectual capital, which might indicate that the other dimensions act as mediators (Li 

& Chang, 2010; Kianto, Sáenz & Aramburu, 2017).  

The correlation between relational capital and structural capital (as shown in Table 8) might indicate 

that they grow simultaneously. Startups might need to increase their levels of relational capital to 

accumulate structural capital, or they might need to implement additional structural capital to gain 

additional relational capital.    

The insignificant relationships between relational capital and incremental innovation as well as 

between structural capital and incremental innovation, also contradict earlier research conducted on 

established firms showing a significant relationship between relational capital, structural capital and 

innovation in some form (Subramaniam & Youndt, 2005; Chen, Lin & Chang, 2006; Kianto, Sáenz & 

Aramburu, 2017; Phene et al., 2006). Thus, this indicates a different allocation of the intellectual 

capital as an underlying reason for the generation of incremental innovation in startups and 

established firms. We can expect startups to create innovations with fewer dimensions of intellectual 

capital as opposed to established firms. Based on this notion we can expect the startup priority to be 

hiring, training and retaining skilled, creative and bright employees, which questions the norms and 

generate innovation output (Youndt et al., 2004; Subramaniam & Youndt, 2005; Dost et al., 2016; 

Tushman & Anderson, 1986; Edvinson & Malone, 1997; Cohen & Kaimenakis, 2007).   

Startups are expected to avoid the establishment of repeated practices, strategies, information 

storage and information systems as opposed to established firms (Youndt et al., 2004; Subramaniam 

& Youndt, 2005; Brown & Duguid, 1991; Bonis et al., 2002; Edvinson & Malone, 1997). A startup's 

avoidance of establishing structural capital might manifest as a negative relationship between 

incremental innovation and age as seen in Table 9 which might implicate that the innovation output 

decreases with the age of the startups. Thus, it can be argued that startups generate less incremental 

innovation as a function of age and we can expect this correlation to extend into later stages of the 

firm’s growth, as startups overall have higher levels of innovation output (Criscuolo, Nicolaou & 

Salter, 2012).  

The higher levels of intellectual capital and age of established firms might damage their ability to 

innovate and this might be manifested as structural inertia. The competitive advantage of startups 

compared to established firms might be portrayed in the different allocations of intellectual capital 

needed to generate an incremental innovation (Hannan & Freeman, 1984). During the pilot study, 

the incubator-employee expressed great distress and caution of incorporating structural capital into 

the incubated startups. Incorporation of too much structural capital could stall the development of 

the startup since they might become inflexible which would negatively affect the development of the 
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human capital to a large degree. We partly confirm this notion by the observed lack of emphasis on 

structural capital for startups.  

During the pilot study, the incubator-employee explained how they first put all focus on the 

development of the human capital in the startups. In the next stage the incubator focuses on the 

allocation of resources for the development of the other intellectual capital dimensions to create 

innovation. This process goes partly in line with the obtained results from the hypothesis tests. 

Human capital is needed and indeed the key driver for incremental innovation. The other dimensions 

of the intellectual capital might be needed depending on the case, to generate incremental 

innovation. Thus, this reinforces and supports the way the incubator works and distinguishes 

startups from established firms in terms of how incremental innovation is created. This again raises 

the notion of Li and Chang (2010) and Kianto, Sáenz and Aramburu (2017) that human capital might 

be the precursor, and relational capital and structural capital might be mediators.  

However, the growth of the structural capital and structural inertia is bound to take place in startups 

as they grow and age (Garud & Nayyar, 1994). Garud and Nayyar (1994) argue that this is because 

human capital will be implemented and accumulated in the organization and thus the startups 

eventually carry the same problem that justified their creation. Size is also something that showed a 

correlation with structural capital, which might indicate that the number of employees will develop 

the structural capital. The correlation between relational capital and structural capital might indicate 

that the integration of relational capital is an effect of an increasing number of employees. This 

notion might implicate that structural capital might not be the only cause of structural inertia from 

an intellectual capital perspective. The other dimensions of the intellectual capital might be a part of 

that relationship as well, assumingly as a function of age and size.  

However, the startups in CMEs might need to artificially increase the emphasis on the relational 

capital if the construction of the intellectual capital, as a result of incremental innovation, should be 

equal between the two economies. LMEs and CMEs showed no significant difference between them, 

except in the means for relational capital. This means that startups in LMEs seem to put a larger 

emphasis on the relational capital compared to startups in CMEs.  

Thus, the cooperation, collaboration and partnering network that constitute the relational capital in 

this study are more important for startups in LMEs than in CMEs to generate incremental 

innovations. However, this does not lead to higher levels of incremental innovation output in the 

startups but expresses the different conditions in the two different economies. As a result, we can 

expect the startups in LMEs to create norms for their relationships with their respective stakeholders 

(Youndt et al., 2004). Norms that to a relatively larger degree will facilitate the collaborations and 

interactions and above all the knowledge these relationships possess (Youndt et al., 2004; Cabrita & 

Bontis, 2008; Kianto, Sáenz & Aramburu, 2017; Cabrita & Bontis, 2008; Chahal & Bakshi, 2015). This 

confirms the findings of Favotto, Kollman and Bernhagen (2016) where the market in LMEs is 

expected to regulate the key economic relationships without major governmental intervention. This 

is a situation which calls for greater cooperation, collaboration and partnering network between its 

actors, unlike CMEs which expect the governments to regulate and interfere to a significantly larger 

degree (Favotto, Kollman & Bernhagen, 2016).  
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The different allocation of intellectual capital in startups and established firms as identified in this 

study generate another aspect to Buenechea-Elberdin (2017) critique of the intellectual capital 

framework. The current framework may thus be capable of absorbing the differences between 

samples. The samples might just need to be further compared by researchers. A wider plethora of 

sampling frames might support such comparisons. According to the analysis, comparisons between 

different samples can be made with the current intellectual capital framework and the RBV. The KBV, 

however, would not have allowed for this comparison since it views knowledge as something unique 

and non-comparable and in that aspect, the criticism is justified (Makadok, 2001; Barney, 1986; 

Grant, 1996; Sveiby, 2001). 

These findings challenge Lentjušenkova and Lapina’s (2016) proposed framework for their 

conceptualization of the intellectual capital which did not consider the relational capital as a 

dimension and would therefore not allow for findings such as these.    

5.1 Limitations 

There are several limitations in this study that need to be addressed. The AVE for the human capital 

does not confirm the convergent validity in the study. Even if its value is relatively close to an 

acceptable value, it does not confirm that it measures what it should measure. Another problematic 

measure is the reliability test of structural capital which might not measure in the right way since its 

value is too low but on the other hand the factor analysis showed a positive outcome for the same 

concept.  

The sample size is relatively small, so caution should be made before attempting to generalize based 

on these results. A larger sample could have helped to better determine the average value of the 

respondents and decreased the possibility of getting atypical sample that could change the whole 

result and induce errors in the data. We did not use any dimensions of the intellectual capital as a 

mediator to the other dimension which is something that Kianto, Sáenz and Aramburu (2017) did and 

found various implications that such relationships might exist in established firms. Such mediatorial 

relationships might exist in startups but were not addressed as this study was the first of this kind.  

6. Conclusion 

6.1 Theoretical contributions  

This study contributes theoretically by implying that startups need less intellectual capital to 

generate innovations compared to established firms. Unlike previous research on established firms, 

we could only confirm a significant relationship between human capital and incremental innovation 

for startups. The rejection of a significant relationship between relational capital and incremental 

innovation as well as structural capital and incremental innovation shows that those two dimensions 

of the intellectual capital are not relevant to generate an innovation output in startups. Thus, 

startups only need to put an emphasis on their human capital in order to generate incremental 

innovation.  
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We identified how different economies affect startups’ intellectual capital with the outcome of the 

independent t-tests, where startups in LMEs have higher levels of relational capital compared to 

startups in CMEs.  

The findings of this study give legitimacy to both the RBV and the traditional intellectual capital 

framework. This study shows that an up to date intellectual capital framework would be valuable and 

useful for upcoming research. We also note that startups as a sampling frame, especially in 

innovation-focused research, has its relevancy given the different conditions in how they innovate 

compared to established firms. Based on our data collection we found that sampling of innovative 

startups, as all startups in an innovative industry, should be avoided since a large number of startups 

in such industries were in fact not innovative per any definition.  

6.2 Managerial implications 

Stakeholders in innovative startups can benefit from the results in this study in several ways. 

Investors and financiers of startups should continue to finance startups if they wish to create 

innovations with fewer resources instead of leaving these activities to established firms which suffer 

from higher levels of structural inertia. Incubators and leaders in startups should strive to increase 

the human capital first and foremost if the innovation output is the primary target since this is the 

only significant dimension of the intellectual capital that leads to incremental innovation. Startups’ 

stakeholders should also be cautious in putting emphasis on relational capital and structural capital 

as high levels of the said dimensions might create structural inertia.  

6.3 Future research  

For future research, we strongly suggest a study in which the intellectual capital’s effect on the 

innovation outcome is measured. Such research could build upon the notion that startups in LMEs 

have higher levels of relational capital compared to startups in CMEs after generating an innovation. 

This study shows that the innovation output is not affected by the different constructs, but we 

suspect that higher levels of relational capital can be crucial for the innovation output as it should be 

of great help to the commercialization of the innovations. Such a result can explain why running a 

startup in LMEs can be perceived as more attractive than in CMEs. An innovativeness perspective 

could also be applied to such research as it might be possible to link this notion to why certain types 

of startups have higher innovativeness than other startups or established firms. That would also aid, 

theoretically, in the diffusion of innovative startups that need further research for the concept to be 

better defined. 

A study of the same notion could also take its stance in the light of Burt’s (2009) view of knowledge 

in the relationships as something uniquely formed by its actors that will transform into a competitive 

advantage. The outcome of such research might be able to answer if startups in LMEs do indeed have 

a competitive advantage compared to startups in CMEs.  

The suggested future research would benefit several branches in innovation-focused research: 

innovativeness and innovation as a result (outcome) could indeed be derived from this study’s 

findings which were conducted as innovation as a result (output). This would also help in unifying the 

current diffusion in intellectual capital and innovation-focused research.  
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Appendix 

 

Table 12: Measures of construct 

Construct Item Wording 

All 

items 

After 

dropping 

items AVE 

Cronbachs 

α Source 

Human 

capital 

HC1 Our employees are highly 

skilled. 

0,671 0,768 0,443 0,620 Subramaniam 

& Youndt, 2005 
 

HC2 Our employees are widely 

considered the best in our 

industry. 

0,647 0,590 
   

 
HC3 Our employees are 

experts in their particular 

jobs and functions. 

0,573 0,630 
   

 
HC4 Our employees develop 

new ideas and 

knowledge. 

0,572 0,663 
   

Relational 

capital 

RC1 Our company and its 

external stakeholders - 

such as customers, 

suppliers and partners - 

understand each other 

well. 

0,784 0,796 0,611 0,720 Kianto, Sáenz 

& Aramburu, 

2017 

 
RC2 Our company and its 

external stakeholders 

frequently collaborate to 

solve problems. 

0,795 0,805 
   

 
RC3 Cooperation between our 

company and its external 

stakeholders runs 

smoothly. 

0,699 0,742 
   

Structural 

capital 

SC1 Our company has efficient 

and relevant information 

systems to support 

business operations. 

0,750 0,784 0,529 0,421 Kianto, Sáenz 

& Aramburu, 

2017 

 
SC2 Our company has tools 

and facilities to support 

0,705 0,665 
   



 

 

37 

 

cooperation between 

employees. 

 
SC3 Our company has a great 

deal of useful knowledge 

in documents and 

databases. 

0,246 Dropped 
   

 
SC4 Existing documents and 

solutions are easily 

accessible. 

0,496 Dropped 
   

Incremental 

innovation 

INC1 Innovations that reinforce 

your current 

products/service lines.  

0,685 0,703 0,530 0,622 Subramaniam 

& Youndt, 2005 

 
INC2 Innovations that reinforce 

your existing expertise in 

current products/services.  

0,709 0,816 
   

 
INC3 Innovations that reinforce 

how you currently 

compete. 

0,555 0,655 
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Table 13: Items of the human capitals construct 

 

Items used as the construct of human capital in modern research. 

A. Subramaniam & Youndt, (2005); B. Chen, James Lin, M.J. and Chang (2006); C. Lentjušenkova & Lapina, (2016); D. Yitmen, 

(2011); E. Chahal & Bakshi (2015); F. Tsou, H.T., Chen, J.S. and Liao, S.W., (2016); G. Agostini, Nosella & Fillippini, (2017); H. 

González-Loureiro & Figueroa Dorrego (2012); I. Bellora & Guenther, (2013); J. Cohen & Kaimenakis (2007); K. Hormiga, 

Bastista-Canino, Sanchez-Medina (2010); L. Zhang, Qi, Wang, Pawar, K.S. and Zhao (2018); M. Zhang, Qi & Guo (2017); N. 

Sharabati & Jawad, (2018); O. Wu, Chang & Chen (2008); P. Engelman, Fracasso, Schmidt, S. and Zen (2017); Q. Wang, 

Wang, Liang (2014); R. Cabello-Medina, López-Cabrales and Valle-Cabrera (2011); S. Kianto, Sánez & Aramburu (2017); T. 

Delgado-Verde, Martin-de Castro and Amores-Salvado (2016); U. Liu et al., (2017). 

 

As shown in Table 13 the conceptualization of human capital differs among the researchers but all 

researchers from these articles agree on human capital as the legitimate term of the employees’ 

attributes. Table 13 also shows that Subramaniam & Youndt’s (2005) conceptualization of human 

capital found traction in later research.  
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Table 14: Items of the relational capitals construct 

 

Items used as the construct of relational capital in modern research. 

A. Subramaniam & Youndt, (2005); B. Chen, James Lin, M.J. and Chang (2006); C. Lentjušenkova & Lapina, (2016); D. Yitmen, 

(2011); E. Chahal & Bakshi (2015); F. Tsou, H.T., Chen, J.S. and Liao, S.W., (2016); G. Agostini, Nosella & Fillippini, (2017); H. 

González-Loureiro & Figueroa Dorrego (2012); I. Bellora & Guenther, (2013); J. Cohen & Kaimenakis (2007); K. Hormiga, 

Bastista-Canino, Sanchez-Medina (2010); L. Zhang, Qi, Wang, Pawar, K.S. and Zhao (2018); M. Zhang, Qi & Guo (2017); N. 

Sharabati & Jawad, (2018); O. Wu, Chang & Chen (2008); P. Engelman, Fracasso, Schmidt, S. and Zen (2017); Q. Wang, 

Wang, Liang (2014); R. Cabello-Medina, López-Cabrales and Valle-Cabrera (2011); S. Kianto, Sánez & Aramburu (2017); T. 

Delgado-Verde, Martin-de Castro and Amores-Salvado (2016); U. Liu et al., (2017). 

  

Relational capital is sometimes named social capital as can be shown in Table 14 even 

though they really can’t be distinguished from each other. The general focus in modern 

intellectual capital research seems to emphasize relational capital as the organizations’ or 

the employees’ individual relationship with external actors.  
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Table 15: Items of the structural capitals construct 

 

Items used as the construct of structural capital in modern research.  

A. Subramaniam & Youndt, (2005); B. Chen, James Lin, M.J. and Chang (2006); C. Lentjušenkova & Lapina, (2016); D. Yitmen, 

(2011); E. Chahal & Bakshi (2015); F. Tsou, H.T., Chen, J.S. and Liao, S.W., (2016); G. Agostini, Nosella & Fillippini, (2017); H. 

González-Loureiro & Figueroa Dorrego (2012); I. Bellora & Guenther, (2013); J. Cohen & Kaimenakis (2007); K. Hormiga, 

Bastista-Canino, Sanchez-Medina (2010); L. Zhang, Qi, Wang, Pawar, K.S. and Zhao (2018); M. Zhang, Qi & Guo (2017); N. 

Sharabati & Jawad, (2018); O. Wu, Chang & Chen (2008); P. Engelman, Fracasso, Schmidt, S. and Zen (2017); Q. Wang, 

Wang, Liang (2014); R. Cabello-Medina, López-Cabrales and Valle-Cabrera (2011); S. Kianto, Sánez & Aramburu (2017); T. 

Delgado-Verde, Martin-de Castro and Amores-Salvado (2016); U. Liu et al., (2017). 

 

Structural capital also finds an alternative name in organizational capital among modern intellectual 

capital researchers, even though no clear distinction can be made between them as they are used 

intertwined. The items of the construct structural capital show an organizational asset that lives on in 

an organization regardless of individual employee’s whereabouts.  
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Table 16: Literature review 

Title Variable  Method Findings 

Agostini, L. and 

Nosella, A., 2017. 

Enhancing radical 

innovation 

performance 

through intellectual 

capital 

components. Journa

l of Intellectual 

Capital, 18(4), 

pp.789-806. 

Radical Innovation 

Performance, 

Intellectual capital 

Quantita

tive 

Results show that HC is directly associated to RIP, as well 

as OC and RC that totally mediate the relationship 

between HC and RIP. Moreover, OC positively moderates 

the relationship between RC and RIP. 

Agostini, L., Nosella, 

A. and Filippini, R., 

2017. Does 

intellectual capital 

allow improving 

innovation 

performance? A 

quantitative analysis 

in the SME 

context. Journal of 

Intellectual 

Capital, 18(2), 

pp.400-418. 

Intellectual capital, 

incremental 

innovation 

performance 

Quantita

tive 

Overall, the findings show that SMEs of the sample can 

be divided into two groups characterized 

by a different strength of IC, and those SMEs are 

disclosing a higher strength of IC, in terms of human 

capital, innovation capital and relational capital, exhibit a 

significantly higher radical and incremental 

innovation performance. 

Baum, J.A. and 

Silverman, B.S., 

2004. Picking 

winners or building 

them? Alliance, 

intellectual, and 

human capital as 

selection criteria in 

venture financing 

and performance of 

biotechnology 

startups. Journal of 

business 

venturing, 19(3), 

pp.411-436. 

Alliance capital, 

Intellectual capital, 

Human capital, 

Startup 

characteristics, 

Environmental 

factors 

Quantita

tive 

Our findings point to a joint logic that combines the 

roles: VCs finance startups that have strong technology 

but are at risk of failure in the short run, and in soon 

need of management expertise. Our findings thus 

support the belief in VC expertise, but only to a point. 

VCs also appear to make a common attribution error 

overemphasizing startups’ human capital when making 

their investment decisions. 
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Bellora, L. and 

Guenther, T.W., 

2013. Drivers of 

innovation capital 

disclosure in 

intellectual capital 

statements: 

Evidence from 

Europe. The British 

Accounting 

Review, 45(4), 

pp.255-270. 

INCD, ICS Quantita

tive 

Our content analysis detects an average of 29.16 items 

on innovation capital (INC) per ICS. These are mainly 

qualitative, non-financial and historically orientated. 

Furthermore, as expected, industry, firm size, 

region and disclosure guidelines drive the quantity of 

disclosure. Prior empirical studies of voluntary disclosure 

in documents other than ICS have also suggested a 

relationship between firm size and disclosure quality. 

Interestingly, our results for INCD in ICS do not 

support this relationship. 

Buenechea-

Elberdin, M., 2017. 

Structured literature 

review about 

intellectual capital 

and 

innovation. Journal 

of Intellectual 

Capital, 18(2), 

pp.262-285. 

Intellectual capital, 

Innovation 

Literatur

e review 

The relationship between IC and innovation has been 

examined in great detail; however, much remains to be 

understood regarding the way of approaching and 

conceptualizing both IC and innovation according to the 

current business environment. Moreover, academic 

literature on the IC-innovation relationship shows a 

disconnection between academia, and both business 

practice and policy-making, in this research domain. 

Cabello-Medina, C., 

López-Cabrales, Á. 

and Valle-Cabrera, 

R., 2011. Leveraging 

the innovative 

performance of 

human capital 

through HRM and 

social capital in 

Spanish firms. The 

International 

Journal of Human 

Resource 

Management, 22(04

), pp.807-828. 

Intelectual capital, 

Innovation, 

Innovativeness 

Quantita

tive 

It is the uniqueness of human capital, and not its value, 

which has a direct and positive effect on firm 

innovativeness. Such uniqueness, in turn, is enhanced 

through social capital and HRM practices such as 

empowerment and employee selection based on 

learning potential and interpersonal abilities. Social 

capital does not have, per se, a direct influence on 

innovation, but it indirectly does through human capital. 

Social capital, in turn, can be enhanced by the selection 

of individuals with learning potential and interpersonal 

skills, as well as by their involvement in decision-making 

processes. Finally, innovation improves firm 

performance. 

Cabrita, M.D.R. and 

Bontis, N., 2008. 

Intellectual capital 

and business 

performance in the 

Portuguese banking 

industry. Internation

al Journal of 

Technology 

Management, 43(1-

3), pp.212-237. 

Intellectual capital, 

business 

performance 

Quantita

tive 

Results show a confirmation of previous studies as it 

relates to hypothesis testing but a difference in 

psychometric item evaluation given the unique 

geographical and sectoral context. 
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Carmona-Lavado, 

A., Cuevas-

Rodríguez, G. and 

Cabello-Medina, C., 

2013. Service 

innovativeness and 

innovation success 

in technology-based 

knowledge-

intensive business 

services: an 

intellectual capital 

approach. Industry 

and 

Innovation, 20(2), 

pp.133-156. 

Intellectual capital, 

innovation succes 

Quantita

tive 

The results suggest that the positive effect of human 

capital on service innovativeness is moderated by 

intensity in collaboration with clients, being human 

capital enhanced by organizational and social capital. The 

effect of social capital on service innovativeness is 

partially mediated by human capital and also moderated 

by intensity in collaboration with clients. Finally, service 

innovativeness positively affects innovation success, 

while intensity in collaboration with clients has a higher 

effect. 

Chahal, H. and 

Bakshi, P., 2015. 

Examining 

intellectual capital 

and competitive 

advantage 

relationship: Role of 

innovation and 

organizational 

learning. Internation

al Journal of Bank 

Marketing, 33(3), 

pp.376-399. 

Intellectual capital, 

Innovation, 

competitive 

advantage, 

organizational 

learning 

Quantita

tive 

The study finds that intellectual capital has direct and 

positive impact on the competitive advantage. It is also 

verified that innovation fully mediates the relationship 

between intellectual capital and competitive advantage. 

Further, the moderating effect of organisational learning 

on the relationship between intellectual capital and 

competitive advantage is also confirmed. 

Chen, C.J., Huang, 

J.W. and Hsiao, Y.C., 

2010. Knowledge 

management and 

innovativeness: The 

role of 

organizational 

climate and 

structure. Internatio

nal Journal of 

Manpower, 31(8), 

pp.848-870. 

Innovativeness Quantita

tive 

The findings suggest that knowledge management is 

positively related to firm innovativeness. In addition, the 

effect of knowledge management on innovativeness is 

positively moderated by supportive climate and 

decentralized, integrated, and less formalized structure. 

The study also examines the effects of organizational 

climate and structure on knowledge management and 

the results indicate that innovative and supportive 

climate are positively related to knowledge 

management. When the organizational structure is less 

formalized, more decentralized and integrated, 

knowledge management is more enhanced. 
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Chen, Y.S., James 

Lin, M.J. and Chang, 

C.H., 2006. The 

influence of 

intellectual capital 

on new product 

development 

performance–the 

manufacturing 

companies of 

Taiwan as an 

example. Total 

Quality 

Management and 

Business 

Excellence, 17(10), 

pp.1323-1339. 

Intellectual capital, 

New product 

development 

performance 

Quantita

tive 

This study showed that three types of intellectual capital: 

human capital, structural capital, and 

relational capital and they had a significantly positive 

relationship with new product development 

performance. 

Delgado-Verde, M., 

Martin-de Castro, G. 

and Amores-

Salvado, J., 2016. 

Intellectual capital 

and radical 

innovation: 

Exploring the 

quadratic effects in 

technology-based 

manufacturing 

firms. Technovation,

 54, pp.35-47. 

Intellectual capital, 

radical innovation 

Quantita

tive 

Conversely, the relationship between human capital and 

radical innovation is linear and positive. In addition, firms 

belonging to the chemical industry also have a 

positive influence on radical innovation, revealing the 

importance of this industry regarding innovations 

and technical changes. This study contributes to the 

intellectual capital literature by providing new 

evidence that helps to clarify the curvilinear intellectual 

capital-radical innovation relationship and the 

different role that the three types of intellectual capital 

play in that relationship. 

Dost, M., Badir, Y.F., 

Ali, Z. and Tariq, A., 

2016. The impact of 

intellectual capital 

on innovation 

generation and 

adoption. Journal of 

Intellectual 

Capital, 17(4), 

pp.675-695. 

Intellectual capital, 

Innovation 

generation, 

adoption 

Quantita

tive 

Results suggest that organizational capital exerts 

significantly positive impact on innovation adoption. In 

the same vein, social capital exerts significantly positive 

impact on both innovation generation and adoption. 

Moreover, interaction of social capital further 

strengthens the influence of organizational capital on 

innovation adoption. Contrary to hypotheses, human 

capital does not exert significant influence on innovation 

generation. However, interaction of social capital further 

strengthens the impact of human capital on innovation 

generation.  
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El Telbani, N., 2013. 

The Relationship 

between Intellectual 

Capital and 

Innovation in 

Jawwal. Jordan 

Journal of Business 

Administration, 153(

956), pp.1-64. 

Intellectual capital, 

Innovation 

Quantita

tive 

The study found that Jawwal Company is focusing on all 

the components of intellectual capital (human, 

structural, and customer) and the mean of all items of 

the intellectual capital was (80.14%) which indicates that 

there is a positive evidence that Jawwal Company is 

managing its intellectual capital effectively. The study 

also found that the three components of intellectual 

capital have significant positive relationship at a 

significant level 0.05 with innovation in Jawwal Company. 

The study reached many recommendations such as the 

need to concentrate on all the components of 

intellectual capital in order to have more innovative 

competence. The study shows that the most influential 

component is structural capital. Therefore, innovative 

performance can be improved by paying particular 

attention to the company's structural capital. 

Engelman, R.M., 

Fracasso, E.M., 

Schmidt, S. and Zen, 

A.C., 2017. 

Intellectual capital, 

absorptive capacity 

and product 

innovation. Manage

ment 

Decision, 55(3), 

pp.474-490. 

Intellectual capital, 

ACAP, Product 

innovation 

Quantita

tive 

Intellectual capital does influence ACAP, albeit differently 

on each of ACAP’s dimensions. Acquisition, assimilation 

and exploitation of knowledge are more decisively 

influenced by structural capital, followed by human 

capital. The ability of transformation of knowledge is 

evenly influenced by structural and human capital, and 

more moderately so by social capital. The results also 

showed that ACAP influences product innovation, but 

each of its dimensions demonstrated a different impact. 

González-Loureiro, 

M. and Figueroa 

Dorrego, P., 2012. 

Intellectual capital 

and system of 

innovation: What 

really matters at 

innovative 

SMEs. Intangible 

Capital, 8(2). 

Intellectual capital, 

culmative growth 

rate 

Quantita

tive 

In the Galician case, HC is the basic, starting point for the 

SMEs’ growth. HC seems not to be able to directly 

influence on growth if not through SC and, in a very low 

degree, through RC. Thus, the key seems to be the SMEs’ 

capability for transforming valuable knowledge from the 

HC into organisational value (i.e., SC). 

Grajkowska, A., 

2011. Valuing 

intellectual capital 

of innovative start-

ups. Journal of 

intellectual 

capital, 12(2), 

pp.179-201. 

Innovation, 

Intellectual capital, 

Assets management, 

Asset valuation, Risk 

management, 

Business formation 

Quantita

tive 

The findings show a way of calculating fair share of an 

innovative company’s shareholdings. The method 

reflects the risk adjusted future value of cash invested by 

monetary capital investors and a real market value of IC 

contributed by the founders. The paper also presents a 

method of financial management of innovation projects. 
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Hormiga, E., Batista-

Canino, R.M. and 

Sánchez-Medina, A., 

2011. The role of 

intellectual capital 

in the success of 

new 

ventures. Internatio

nal 

Entrepreneurship 

and Management 

Journal, 7(1), pp.71-

92. 

New ventures 

Intellectual capital 

Quantita

tive 

Analysed the influence of the proposed intangible assets 

on the success of newly-created organizations, 

acknowledging the key role of the human and relational 

capital in the first few years 

of the life of the business. 

Kianto, A., Sáenz, J. 

and Aramburu, N., 

2017. Knowledge-

based human 

resource 

management 

practices, 

intellectual capital 

and 

innovation. Journal 

of Business 

Research, 81, pp.11-

20. 

Intellectual capital, 

Innovation 

Quantita

ive 

The results show that intellectual capital positively 

mediates the relationship between knowledge-based 

HRM practices and innovation performance and illustrate 

the pivotal role of human capital in this relationship: 

knowledge-based HRM practices impact structural and 

relational capital partially through human capital, and 

human capital affects innovation performance by 

enhancing structural and relational capital. 

Lentjušenkova, O. 

and Lapina, I., 2016. 

The transformation 

of the organization’s 

intellectual capital: 

from resource to 

capital. Journal of 

Intellectual 

Capital, 17(4), 

pp.610-631. 

Intellectual capital 

to resource 

Literatur

e review 

In the scientific literature, (IC) is mainly viewed as a 

resource or set of resources an organization uses for 

creation of competitive advantage and value. Using the 

information gathered about different views on (IC), this 

study shows the development of the sources of the 

organization’s competitiveness: from resource to (IC). 

Liu, C.H., 2017. 

Creating 

competitive 

advantage: Linking 

perspectives of 

organization 

learning, innovation 

behavior and 

intellectual 

capital. Internationa

l Journal of 

Hospitality 

Management, 66, 

pp.13-23. 

Intellectual capital, 

Innovation 

Quantita

tive 

This study argues that if hotel management is open-

minded about exploratory and exploitative learning, 

it can open the door to capturing opportunity and 

competitive advantage through increased innovation 

behavior and human capital accumulation. Further, IC 

theory has also confirmed that social capital and 

relational capital will strengthen the relationship 

between innovation behavior and human capital. This 

study analyzes data from 595 hotel managers and finds 

strong support for the proposed hypotheses. 
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Liu, C.H., Gan, B., 

Luo, B.N. and Zhang, 

Y., 2017. Clarifying 

the effect of 

organization 

learning on service 

innovation: the 

mediating role of 

intellectual 

capital. The 

International 

Journal of Human 

Resource 

Management, pp.1-

28. 

Organizational 

Learning Ability, 

Intellectual capital, 

New Service 

Development 

Quantita

tive  

Intellectual capital plays a mediating role between 

organizational learning and NSD. This paper also finds 

exploitative organization learning enhances the positive 

effect of organization capital because it fosters a positive 

link between relational capital and human capital. 

Lu, W.M., Kweh, 

Q.L. and Huang, 

C.L., 2014. 

Intellectual capital 

and national 

innovation systems 

performance. Knowl

edge-based 

systems, 71, pp.201-

210. 

DEA, NIS (national 

innovation systems) 

Quantita

tive 

The R&D efficiencies of the NIS are better than the 

economic efficiencies.Second, this study examines the 

effect of intellectual capital (IC) on the NIS performance 

throughtruncated regression. Our findings indicate that 

IC does play an important role in affecting the 

NISperformance. Finally, this study presents a managerial 

decision-making matrix and makes suggestionsthrough a 

performance improvement strategy map to help 

government and managers improve the NISperformance. 

Machado, E., Selig, 

P.M., Follmann, N. 

and Casarotto Filho, 

N., 2016. Análise da 

influência do capital 

estrutural no 

sucesso de startups 

incubadas&58; uma 

pesquisa com 21 

empreendedores. In

ternational Journal 

of Innovation, 4(1), 

pp.46-57. 

Influence of 

structural capital in 

the success of 

incubated startups 

Qualitati

ve 

Analyze the influence of structural capital in the success 

of incubated startups.  

Manzaneque, M., 

Ramírez, Y. and 

Diéguez-Soto, J., 

2017. Intellectual 

capital efficiency, 

technological 

innovation and 

family 

management. Innov

ation, 19(2), pp.167-

188. 

Human and 

structural capital effi

ciency as 

determinants of 

achieving 

technological innova

tion outputs 

Quantita

tive 

The results show that both the attracting and recruiting 

of competent human resources and the ability to 

develop mechanisms to capture and translate 

knowledge, expertise, and skills of organizational 

members and stakeholders are important to achieve 

technological innovation outputs. Our findings also 

suggest that family management increases the efficiency 

of human and structural capital to obtain technological 

innovation outcomes. 
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Martín-de Castro, 

G., Delgado-Verde, 

M., Navas-López, 

J.E. and Cruz-

González, J., 2013. 

The moderating role 

of innovation 

culture in the 

relationship 

between knowledge 

assets and product 

innovation. Technol

ogical Forecasting 

and Social 

Change, 80(2), 

pp.351-363. 

Intellectual capital, 

Innovation 

Quantita

tive 

The results reveal the existence of the moderating role of 

an innovation culture in a knowledge-based product 

innovation model. 

Murray, A., Papa, A., 

Cuozzo, B. and 

Russo, G., 2016. 

Evaluating the 

innovation of the 

Internet of things: 

Empirical evidence 

from the Intellectual 

Capital 

assessment. Busines

s Process 

Management 

Journal, 22(2), 

pp.341-356. 

Innovation, Internet 

of Things, EVA, 

Intellectual capital, 

Cisco Systems Inc. 

Quantita

tive, 

Qualitati

ve 

The results support the mediating role of intellectual 

capital and the moderating roles of entrepreneurial 

orientation and social capital on innovation. Specifically, 

firms that have higher levels of social capital and 

entrepreneur ial orientation tend to amplify the effects 

of intellectual capital on innovation. 

Nadeem, M., Gan, 

C. and Nguyen, C., 

The Importance of 

Intellectual Capital 

for Firm 

Performance: 

Evidence from 

Australia. Australian 

Accounting Review. 

Firm performance, 

intellectual capital 

Quantita

tive  

Further analysis shows that human capital, structural 

capital and physical capital are also significant and 

confidently endorse resource-dependency and 

organisation-learning. 



 

 

49 

 

Phene, A., Fladmoe‐

Lindquist, K. and 

Marsh, L., 2006. 

Breakthrough 

innovations in the 

US biotechnology 

industry: the effects 

of technological 

space and 

geographic origin. 

Strategic 

Management 

Journal, 27(4), 

pp.369-388. 

Technological 

innovation, 

relational capital 

Quantita

tive 

Our findings suggest that technologically distant 

knowledge of national origin has a curvilinear effect and 

technologically proximate knowledge of international 

origin has a positive effect on breakthrough innovation. 

However, simultaneous exploration along technologically 

and geographic dimensions is not useful to generating 

breakthrough innovation; technologically distant 

knowledge of international origin does not have a 

significant impact 

Rezende, J.F., 

Correia, A.A. and 

Gomes, B.A., 2017. 

The intellectual 

capital and the 

creation of value in 

research units 

linked to the 

Brazilian Ministry of 

Science Technology 

and Innovation. RAI 

Revista de 

Administração e 

Inovação, 14(3), 

pp.199-215. 

Intellectual capital, 

Innovation 

Quantita

tive 

The findings allow to affirm that there are distinct 

clusters of UP, with greater importance, in general, 

attributed to Relational Capital. 

Sharabati, A.A.A., 

Naji Jawad, S. and 

Bontis, N., 2010. 

Intellectual capital 

and business 

performance in the 

pharmaceutical 

sector of 

Jordan. Managemen

t decision, 48(1), 

pp.105-131. 

Intellectual capital, 

business 

performance 

Quantita

tive  

A correlation and path analysis were conducted to 

ascertain the validity of the measures and models. 

Statistical support was found for the hypothesized 

relationships. 

Soo, C., Tian, A.W., 

Teo, S.T. and 

Cordery, J., 2017. 

Intellectual capital–

enhancing HR, 

absorptive capacity, 

and 

innovation. Human 

Resource 

Intellectual capital, 

Absorptive capacity, 

Innovation 

performance 

Quantita

tive 

Results show that while human capital–enhancing HR 

(acquisition and developmental HR) is positively related 

to absorptive capacity, social capital–enhancing HR 

affects absorptive capacity through egalitarian HR 

practices. Organization capital–enhancing HR practices 

contribute to absorptive capacity through effective infor-

mation systems. Finally, our findings confi rm that the 

various intellectual capital–enhancing HR practices affect 

innovation performance through their impact on the 

firm’s absorptive capacity. 
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Management, 56(3), 

pp.431-454. 

Subramaniam, M. 

and Youndt, M.A., 

2005. The influence 

of intellectual 

capital on the types 

of innovative 

capabilities. 

Academy of 

Management 

journal, 48(3), 

pp.450-463. 

Intellectual capital, 

Innovation 

Quatitati

ve 

In a longitudinal, multiple-informant study of 93 organiza 

tions, we found that human, organizational, and social 

capital and their interrelation ships selectively influenced 

incremental and radical innovative capabilities. As 

anticipated, organizational capital positively influenced 

incremental innovative capability, while human capital 

interacted with social capital to positively influence 

radical innovative capability. Counter to our 

expectations, however, human capital by itself was 

negatively associated with radical innovative capability. 

Interestingly, social capital played a significant role in 

both types of innovation, as it positively influenced 

incremental and radical innovative capabilities. 

  

Tsou, H.T., Chen, J.S. 

and Liao, S.W., 

2016. Enhancing 

intellectual capital 

for e-service 

innovation. Innovati

on, 18(1), pp.30-53. 

Intellectual capital, 

Cross-functional 

integration, External 

collaborative 

competency, e-

service innovation 

Quantita

tive 

The findings indicated that intellectual capital can 

promote the ability of firms to develop e-service 

innovation. Furthermore, cross-functional integration 

played a mediating role between intellectual capital and 

e-service innovation. This study suggested that managers 

should enhance intellectual capital in developing 

e-service innovation through cross-functional 

integration. 

Ujwary-Gil, A., 2017. 

The business model 

and intellectual 

capital in the value 

creation of firms: A 

literature 

review. Baltic 

Journal of 

Management, 12(3), 

pp.368-386. 

A dynamic approach 

to IC, RBV, 

Intellectual capital, 

value creation 

context, business 

model 

Literatur

e review 

This paper investigates two concepts from the point of 

view of their underpinnings in management, definitions, 

and components, as well as value creation. Analysis of 

the foundations in management allows the author to 

present a cohesive model, which depicts a 

comprehensive approach to analysis of these two 

concepts. Many common elements have been identified 

and investigated. 

Verbano, C. and 

Crema, M., 2016. 

Linking technology 

innovation strategy, 

intellectual capital 

and technology 

innovation 

performance in 

manufacturing 

SMEs. Technology 

Analysis & Strategic 

Management, 28(5), 

pp.524-540. 

Innovation, 

Intellectual capital 

Quantita

tive 

Results demonstrate that technology innovation strategy 

affects all IC components, the internal structural capital 

supports the relational and human capital, and the 

latter two influence firm technology innovation 

performance. This study contributes to developing an IC 

measurement system in SMEs and to emphasise the 

importance of single IC components in improving 

technology innovation performance. 
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Wu, H.Y., Chen, J.K. 

and Chen, I.S., 2012. 

Ways to promote 

valuable innovation: 

intellectual capital 

assessment for 

higher education 

system. Quality & 

Quantity, 46(5), 

pp.1377-1391. 

Intellectual capital, 

Innovation capital 

Quantita

tive 

IC has been shown to be a key driver of innovation; 

second, the higher education system assumes the unique 

function of fostering innovation. Knowing how best to 

improve IC is considered the most significant factor of 

success in enhancing innovation. However, the higher 

education system of today has difficulty in measuring IC 

precisely to improve its innovation performance. This 

study is to conquer such a problem by establishing 

critical criteria for IC assessment. Based on the findings, 

the higher education system is encouraged to 

successfully evaluate its IC performance and then find 

ways to improve this performance to achieve better 

innovation. 

Wu, W.Y., Chang, 

M.L. and Chen, 

C.W., 2008. 

Promoting 

innovation through 

the accumulation of 

intellectual capital, 

social capital, and 

entrepreneurial 

orientation. R&d 

Management, 38(3), 

pp.265-277. 

Social capital, 

Entrepreneurial 

orientation, 

innovation 

Quantita

tive 

The results support the mediating role of intellectual 

capital and the moderatingroles of entrepreneurial 

orientation and social capital on innovation. Specifically, 

firms thathave higher levels of social capital and 

entrepreneur ial orientation tend to amplify the effectsof 

intellectual capita l on innovation. 

Wu, W.Y., Chang, 

M.L. and Chen, 

C.W., 2008. 

Promoting 

innovation through 

the accumulation of 

intellectual capital, 

social capital, and 

entrepreneurial 

orientation. R&d 

Management, 38(3), 

pp.265-277. 

Intellectual capital, 

enrepreneurial 

orientation, 

innovation 

Quantita

tive 

 The results support the mediating role of intellectual 

capital and the moderating roles of entrepreneurial 

orientation and social capital on innovation. Specifically, 

firms that have higher levels of social capital and 

entrepreneurial orientation tend to amplify the effects of 

intellectual capital on innovation. 

Yitmen, I., 2011. 

Intellectual capital: 

a competitive asset 

for driving 

innovation in 

engineering design 

firms. Engineering 

Management 

Journal, 23(2), pp.3-

19. 

Intellectual capital, 

Innovation 

Quantita

tive 

The research involves a questionnaire survey 

administered to engineering firms on intellectual 

capital constructs, competitiveness, and innovation 

drivers in construction. The article provides details on 

how firms can leverage their intellectual capital as the 

main competitive asset for innovative solutions to offer 

their clients. 
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Youndt, M.A., 

Subramaniam, M. 

and Snell, S.A., 

2004. Intellectual 

capital profiles: An 

examination of 

investments and 

returns. Journal of 

Management 

studies, 41(2), 

pp.335-361. 

Intellectual capital, 

HRM, R&D 

Quantita

tive 

At a general level, HRM and IT investments appear to 

influence intellectual capital development more than 

R&D investments. More specifically, HRM investments 

tend to be higher in firms with profiles high in human 

and social capital, while IT investments are stronger in 

firms with profiles high in social capital. Further, HRM, IT, 

and R&D investments are all very high in the group of 

superior performing organizations that have high levels 

of human, social and organizational capital. 

Zhang, H.Y. and Lv, 

S., 2015. Intellectual 

capital and 

technological 

innovation: The 

mediating role of 

supply chain 

learning. Internation

al Journal of 

Innovation 

Science, 7(3), 

pp.199-210. 

Intellectual capital + 

external/internal 

social capital, supply 

chain learning, 

technological 

innovation 

Quantiat

ative 

A complete intermediary effect occurs from 
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