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Abstract 

This study explores the strategic links between structural capital and organisational innovation in Australian 
SMEs. There are limited studies in the literature that investigate the connection between structural capital and 
organizational innovation using longitudinal data. Hence, for this study, the Confidentialised Unit Record File 
(CURF) database from the Australian Bureau of Statistics (ABS), Business Longitudinal Database (BLD) (2013) 
was used to investigate 2,154 SMEs. The analyses validate that structural capital is essential for achieving 
organisational innovation.  However the relationship declines over time.  Managers should be careful in investing 
in IT and technology in order to facilitate organisational innovation. 
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1. Introduction

The study of innovation has been studied extensively by scholars from different background with 

different aims using various samples of the population (Ravichandran, 1999). Research on innovation 

started as early as the 1960s that focus on conceptual and theory building (Ravichandran, 1999). The 

studied on innovation has been expanding since then, offering strategy towards crafting innovative 

firm. Innovative firms can achieve competitive advantage in the local and global market (Hitt, 1998; 

Ireland & Hitt, 1999; Subramaniam & Venkatraman, 2001), creating and adapting the changes in the 
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market and customer demands (Amit & Zott, 2001) towards  achieving greater performance (Zahra, 

Ireland, & Hitt, 2000). 

According to Schumpeter’s (cited in Narayanan, 2001) SMEs are good in innovation and poor in 

commercialization. In order for SMEs to survive, they might lose some of the good qualities. The most 

valued practices that might be forgo, is their flexibility (informality), quick response (less 

bureaucracy), and innovation (radical innovation) (Temperley, Galloway, & Liston, 2004).   These are 

the tension that small firm need to go through in order to survive and performed.  This research 

attempts to reduce the tension by understanding one of the element of intellectual capital that is  

structural capital that involved in the  process of innovation practices through value, rareness, 

imitability, and organization (VIRO) framework (Barney, 1991) that will improve firm’s competitive 

advantage and increases the chances of SMEs survival. 

 

According to The Global Innovation Index for 2015, Australia ranks 17th out of 141 countries for 

innovation, placing it below Singapore (7th) and Denmark (10th), but above Japan (19th) and China 

(29th).  Based on the Department of Innovation (DIISR) (2009), Australian firms invest far less in 

R&D than do other OECD countries.  Poor investment in R&D - indeed, poor capabilities in all sectors 

– have bad consequences for the country.  Unless innovation is taken seriously in Australia, massive 

potential economic benefits will be lost. The perceptive of innovative behavior in firms remain 

undeveloped as the outcome of organizational innovation research have been uncertain and conflicting 

(Bigoness & Perreault Jr, 1981; Damanpour, 1988; Downs Jr & Mohr, 1976; Keupp, Palmié, & 

Gassmann, 2011; Nord & Tucker, 1987). The present literature proposes slight direction for SME 

managers to apply organizational innovation in their firm (Meyer & Goes, 1988; Van de Ven, Angle, & 

Poole, 2000). However, the past decade have unsuccessfully provide clear and reliable results, 

convincing ‘best practice’ solution towards innovation (Hsu & Sabherwal, 2011; Leitner, 2011; Smith, 

Collins, & Clark, 2005; Wu, Lin, & Hsu, 2007). 

 

Structural capital (SC) can promote SMEs to be more constructive positions in influencing the 

adaptability and productivity of the innovation. Further and continuous examination of these 

connections with regards to SMEs will justify the importance of IT and technology (SC) which results 

in opportunities for innovation. Therefore, this study filled the gaps by using longitudinal data to 

overcome the limitations of the overabundance of cross-sectional studies (e.g., Chen, Lin, & Chang, 

2006; Jardón & Martos, 2012) and time–lag issues are addressed in this study. The objective of the 

research is to study whether structural capital significantly improves the association with organisational 

innovation after one and two-year interval elapses. The focus of lag time due to learning and 

adjustment is based on the RBV theory (Coff, 1997; Grant, 1996). Therefore, the research question for 

this study is: Does structural capital have better impact on organizational innovation through time? 
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2. Literature Review  

 

The purpose of this section is to review the general literature on SC and organizational innovation 

constructs, and in particular to define the term SME and identify their general characteristics.   

 

2.1 Structural capital 

Structural capital is known as the conversion of knowledge from private and tacit knowledge to 

public and codified knowledge captured in databases, patents, manuals, organizational structures, 

processes, and information systems (Subramaniam & Youndt, 2005).  One of the components of 

structural capital is knowledge accumulated by the firms in the form of software and databases 

(Stewart, 1997). This study conceptualizes SC in terms of information technology (IT) and 

organizational processes.  As a result of collective learning, routines represent firm - specific 

knowledge (Fernandez, Castilla, & Moore, 2000), which contributes to the firm’s memory and 

simplifies coordination and supports efficiency (Leitner, 2011).  

 

According to the RBV perspective, IT capability is a source of competitive advantage (Bharadwaj, 

2000).  The obvious advantage in SMEs  is that IT is likely to contribute to cost reduction and process 

improvement (Rivard, Raymond, & Verreault, 2006).  Therefore, SC is the combined knowledge that 

exists within the firm’s routines which helps to simplify the operational processes of the firm.  

 

2.2 Organizational innovation in SMEs 

Organizational innovation (OI) can be defined as innovation in product, process, administrative and 

marketing processes (OECD, 2005; Yamin, Mavondo, Gunasekaran, & Sarros, 1997).  Innovation and 

technological development is an important devise for SMEs (Pullen, De Weerd-Nederhof, Groen, 

Song, & Fisscher, 2009; Varis & Littunen, 2010). Innovation plays an important role in supporting the 

efficiency of the economy; convey new thoughts and activities to the business sector and permitting the 

commercialization of new idea (OECD, 2010). SMEs is less bureaucracy, thus these firm can move 

faster and are more alert than their larger counterparts, and can obtain an advantage for a longer period 

of time (Schumpeter, 1949). 

 

2.3 Development of hypotheses 

In the Resource Based View (RBV), firms are understood to have various combinations of 

resources and routines that can contribute to competitive advantage.  In the RBV context, the outcome 

is gain through unique resources and the combination of knowledge to create innovation and product 

development (Danneels, 2002). According to (Nonaka, 1994) there are two types of knowledge : tacit 

and explicit.  Tacit knowledge cannot be easily described or transferred. While explicit knowledge is 

easy to imitate and to share. But, once the knowledge is transferred, it is difficult for the original owner 

of the knowledge to declare the ownership (Edvinsson & Sullivan, 1996).  
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The major problem that SMEs are faced with is lack of resources for innovation.  In order for SMEs 

to survive, dealing with limited resources becomes challenging (Kim, Knotts, & Jones, 2008).  

Competitors that have similar resources will be unable to contribute to superior returns. Thus, resources 

must be difficult to create, buy, substitute, or imitate (Barney, 1991; Lippman & Rumelt, 1982; Peteraf, 

1993).  Based on Resource Based View (RBV), a company’s resources – mainly intangible ones – are 

more likely to contribute to firms’ better performance when they are integrated (Barney, 1991). 

 

 

 

 

 

 

 

 

 

 

Figure 1. Conceptual Framework 

 

 

2.3.1 Structural capital and organizational innovation 

Organisational innovation will not be achieved if the firm does not have appropriate working 

processes and systems to track its activities (Widener, 2006). Recent research suggests that sufficient 

resources in firms’ operation and commitment have a significant effect on performance (De Brentani & 

Kleinschmidt, 2004).  

 

According to Persaud (2001), information technology is a medium of obtaining external 

knowledge. Bontis, Keow and Richardson (2000) in his empirical study has found out that structural 

capital positively influenced organizational performance in the service industry but not in the non-

service industry. A study on chemical companies from 1980 to 1999 indicates that one dollar spent on 

R&D produces; they will gain two dollars profit after ten years. (Aboody and Lev 2001 cited in Huang 

and Liu 2005).  According to Hsu and Wang (2012) the adoption of IT will keep all the tacit and 

explicit knowledge in the firm and will contribute to innovation. 

 

Since firms are more and more utilizing advanced technologies to strive in today’s economy, the 

working processes should be well-managed so that firm performance is accomplished. Hence, 

analysing this link using longitudinal data would be rewarding.     

  

Structural Capital (2009) 
 

Organizational Innovation  
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Hypothesis 1 (H1):  Structural Capital has a positive and significant relationship with 

Organisational Innovation after a one-year lagged.  

Hypothesis 2 (H2):  Structural Capital has a positive and significant relationship with 

Organisational Innovation after two-year lagged. 

 

3. Research Method 

 

This section consists of research design which includes data collection; sample selection and 

measurement of the variables.  

 
 

3.1 Data collection – Business Longitudinal Survey 

This recently released Confidentialised Unit Record File (CURF) database from the Australian 

Bureau of Statistics (ABS), Business Longitudinal Database (BLD) (2013) is used in this study.  The 

database comprises three independent Panels (samples) of SMEs. Every year for a period of five years, 

each panel is directly surveyed.  For the purposes of this research, Panel 3 is used. Panel 3 has the most 

recent time frame (2007 until 2011). This sample includes 3,075 businesses stratified by business 

divisions and company size in accordance with ASIC1.   Data collection in the BLD was done through 

self-administrated, structured questionnaires, mostly using closed questions.  The major strength of this 

dataset is the full coverage of Australia and high response rate (>90%) (Sawang & Matthews, 2010). 

 

3.2 Sample selection 

The BLD data used in this analysis was included in a CUFR released by the Australian Bureau of 

Statistics on Remote Access Data Laboratory (RADL) in December 2011.  ABS (2014) defines small 

business as those employing less than 19 people, and a medium business as 20–199 employees. 

Therefore, firms with less than 200 employees were chosen for the research.  Businesses matching the 

following criteria were removed from the database: i) Non-employing companies were removed due to 

the overrepresentation of personal service provider and ii) Missing data on a number of variables.  

Based on these criteria, 2,154 SMEs were selected for this study from the total of 3,075 firms in BLD 

Panel 3. 

 

3.3 Measures of the variables 

The data from BLD used time-lag analyses which apply a one and two-year interval between the 

SC (2009) and organisational innovation data in the year 2010 and 2011. The measurement method 

depends on perception measures of both SC and organizational innovation. The consistency between 

manager’s opinions of performance and objective measures has been evidenced (e.g. Venkatraman & 

Ramanujam, 1986).  Therefore the measurement of structural capital used subjective measures.  Most 

of the variables in BLD were categorical. Therefore all the items in each construct had to be calculated.   

In the following section, the main items in each constructs are discussed.  

                                                             
1 Australian and New Zealand Standard Industrial Classification 
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a. Seven items pertaining to structural capital were adapted in terms of investment in 

Information and Communication Technology (ICT). There are: (i) replacement of IT hardware; 

(ii) replacement of other equipment or machinery; (iii) upgrade of IT hardware; (iv) upgrade of 

other equipment or machinery; (v) purchase of additional IT hardware or software; (vi) purchase 

of additional other equipment or machinery and (vii) purchase of additional assets not related to 

expansion. 

b. Organizational innovation in this research has three dimensions namely product, process, 

marketing and administrative innovations (OECD, 2005; Yamin et al., 1997).  Eleven items 

taken from BLD are used to measure organizational innovation.  The items are (1) new 

products; (2) new services; (3) new methods of manufacturing; (4) new distribution methods; 

(5) supporting activities for business operations; (6) other operational processes; (7) new 

knowledge management processes; (8) new business practices for organizing procedures; (9) 

new methods of organizing work responsibilities and decision making; (10) significant changes 

in relational with others and (11) other managerial processes.Firm size:  In this study, firm size 

is measured in terms of the number of employees in the firm. Two dummy variables represent 

the effects of three different firm sizes: small and medium size firms. Micro firm (0-4 

employees) is the baseline for firm size.  

d. Industry Type: Four dummy variables represent the effects of five different industries. The 

baseline for industry variable is primary industry.  Each variable is coded 1 if an observation 

relates to the industry represented by the variable.   

 

4. Analysis and Result 

 

The objective behind this section is to provide details regarding the outcomes for the examinations 

that have been tested. STATA version 10 was used to analyse the data. I directed Poisson regression 

analysis (PRA) to investigate the SC association with organizational innovation. Poisson regression is 

normally used to analyse count data. The fundamental state of the Poisson distribution is that the mean 

equals the variance. But, in real life situations, some of the count data reveal overdispersion. 

Overdispersion happens if the change is bigger than the value of the mean. Overdispersed data lead to 

wrong consequences and the outcome will be exaggerated and the standard error is underestimated. If 

the data show there is significant evidence of overdispersion, negative binomial regression analysis 

(NBRA) is used. 

 

4.1 Result of the study  

Correlation coefficients as well as means and standard deviations of the variables are displayed in 

Table 1.1.  Organisational innovation construct in the year 2010 and 2011 are positively associated 

with SC. The KR20s for organisational innovation is 0.77.   
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Table 1.1 Descriptive statistics and Spearman’s rho Correlation Coefficients with organisational innovation in the year 2010 & 
2011. 

 Variables KR20 Mean Std. 
Dev 1 2 

1 Structural Capital(2009)   1.23 1.42 1  
2 Organisational Innovation(2010) 0.77 1.10 1.85         0.18** 1 
3 Organisational Innovation(2011) 0.77 1.10 1.85 0.11* 0.51** 

  N = 2,154                                                                                                                                                                                                                                 
*p< 0.05, **p< 0.01, ***p< 0.001, two-tailed.	  

 

PRA was calculated to predict SC with organisational innovation components.  However, the 

goodness-of-fit test indicates that the distribution of organisational innovation in the year 2010 and 

2011 incident significantly differs for a Poisson distribution that is the chi-squared of 853.74 on 365 

d.f. (p = 0.00) and 790.32 on 347 d.f. (p = 0.00) respectively.  The p value of 0.000 falls below the 

standard threshold of 0.05. Thus, Poisson regression model is inappropriate, suggesting instead a 

negative binomial regression analysis (NBRA).   

NBRA shows that SC outcome is similar with PRA. Table 1.2 indicates that each factor increase in SC 

will lead to a 23 percent [100(e0.21 −1) = 23 %] rise in organisational innovation for the year 2010. SC 

value in NBRA is greater than that of Poisson regression by 1 percent.  In addition, the corresponding 

95% confidence interval for the multiplicative factor for SC is (e0.12, e0.29) = (1.13, 1.34).  While, the 

impact on organisational innovation for the year 2011, SC increases the firm innovation by 16 percent 

[100(e0.15 −1) = 16%], holding all other variables constant in NBRA. This value is greater than that of 

PRA by 1 percent.  Furthermore, the corresponding confidence interval for multiplicative factor is 

obtained as (e0.06, e0.24) = (1.06, 1.27).  It is confirm that organisational innovation data for both 

years (W=197.24, p < 0.001) for year 2010 and (W=161.05, p < 0.001) for the year 2011 indicate 

overdispersion, so NBRA was used to re-analyse the model. 

 
Table 1.2 Poisson regression and Negative binomial regression: Structural capital elements (2009) time-lagged with 
organisational innovation (2010) and organisational innovation (2011) 

*p< 0.05, **p< 0.01, ***p< 0.001, two-tailed. 
 

Variables Organisational   Innovation (2010) Organisational Innovation (2011) 
 PRA NBRA PRA NBRA 

Control Variables     

Industry: Manufacturing 0.52* 0.55* 
0

0.67*** 
0

0.68** 

Industry: Logistics 0.50* 0.58* 0.48* 0.51* 

Industry: Retail 0.02 0.05 0.56 0.58* 

Industry: Services 0.57* 0.58** 0.43* 0.44* 

Medium Firm 0.68*** 0.71*** 0.41* 0.38* 

Small Firm  0.41* 0.43* 0.11 0.05 

Independent Variables     

Structural capital 0.20** 0.21*** 0.14** 0.15** 

Pseudo R² 0.09  0.06  
Chi Square 59.74*** 62.05*** 39.40*** 41.15*** 
Log pseudolikelihood -682.71 -584.10 -646.59 -566.06 
No. of observations 373 373 373 373 
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5. Discussion and Conclusions  

 

The purpose of this section is to discuss the major findings and to summarise the result of this 

study. 

 

Through NBRA, the results indicated that SC’s effect on organisational innovation declines over 

time.  Analysis in the year 2010 detects a 23 percent improvement in organisational innovation rate and 

after a two-year lag on organisational innovation, 16 percent.  The results indicate that SC significantly 

predicts organisational innovation. However, over time, the NBRA shows that the coefficients and 

magnitude of the p-value effect of SC and organizational innovation is reduce to 7 percent.   

 

SC does contribute to innovation – but only to a limited extent, a conclusion that is consistent with 

the findings of Subramaniam and Youndt (2005), Chen et al. (2006) and Wu et al. (2007). Therefore, in 

order to transfer and share organisational knowledge or information, it is important for the firm to 

apply reliable and trusted technology.  Based on the RBV perspective, IT capability is a source of 

competitive advantage (Bharadwaj, 2000), and according to Aramburu and Sáenz (2011), IT creates 

new ideas and shares knowledge.  SC can both assist employees and enable firms to adopt 

organisational innovation (Hsu & Wang, 2012).  As mentioned above, organisational innovation shows 

a significant connection with SC, but the relationship after that takes an inverted-U shape.  This is 

consistence with Dong, He, and Karhade (2013).  Through time, SC will bring down the innovation in 

SMEs. In the short term, SC represents a necessary condition for better innovation but it is inadequate 

to sustain in the long term since the knowledge stored in SC must be deployed efficiently and 

effectively in order to gain the benefit. However, RBV theory may not be suitable to explain the 

connection, since over time; SC might lose its value and uniqueness through time and competitors 

might imitate the technology.  At the same time, SC is costly.  Applying dynamic capability view 

(Teece, Pisano, & Shuen, 1997) would help to understand these issues.  

 

Managers must support codified knowledge in their IT system.  SC acts as a guideline in routine 

work processes and it supports the company’s standard procedures.  As stated by Coyte, Ricceri, and 

Guthrie (2012), internal documentation is important for SC in SMEs.  The management must also 

provide appropriate investment in IT that is user-friendly and reliable so as to transform the firm’s tacit 

knowledge into explicit knowledge. 
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