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ABSTRACT 

Various models for promoting regional industrial innovation have been proposed 

over the years. One of the most influential and recent of these is the theoretical 

framework of constructing regional advantage (CRA), which promotes the 

competitiveness through product differentiation in a regional industry. A 

fundamental underpinning of this framework is that regional advantage does not 

occur automatically in clusters of related firms as previously established in the 

literature. Instead, it can be triggered through proactive partnerships between public 

and private actors. Extant applications of this framework have revealed two 

shortcomings. The first relates to its lack of focus on the firm level, though the firm 

is the central actor in the framework. The second relates to its modelling on 

metropolitan regions characterised by agglomerations and urbanisations economies, 

making its application to non-metropolitan regions difficult. In addressing these 

limitations, this thesis proposes a reconceptualisation of the CRA model and 

empirically tests it in the Australian maritime industry. The geographic locations of 

the empirical testing are the Perth metropolitan region (Western Australia) and 

Tasmania, host to two maritime clusters. This thesis aims to explore the activities 

and barriers to innovation in maritime firms, identify the factors influential for 

constructing regional advantage, investigate whether differences exist in the two 

regions regarding the determinants of the innovation process of maritime firms, and 

provides a comprehensive framework for constructing regional advantage in the 

maritime industry in these regions. 

This thesis adopts a convergent mixed methods research methodology, consisting of 

a web-survey and telephone interviews with participants from the two selected 

regions. Quantitative data of 54 survey responses were analysed using exploratory 

factor analysis (EFA), confirmatory factor analysis (CFA) and the Chi-square test 

of independence. Techniques used for analysing qualitative data of 34 interview 

transcripts include word count, classical content analysis and template analysis. The 

Statistical Package for the Social Sciences (SPSS) software version 24 assisted in 

the analysis of quantitative data while the computer-assisted qualitative data 

analysis software NVivo version 11 helped to organise and analyse qualitative data. 

A key outcome of the quantitative findings is the emergence of the demand factor, 

which is not a building block of the initial CRA framework developed within the 



XX 

literature. A key outcome from the qualitative findings is the identification of a new 

theme, “triggers for innovation”. Four triggers were identified, two of which are 

proactive (adding value to stakeholders and the desire for competitiveness) and the 

other two being reactive (customers’ requests or demands and day to day challenges). 

The merged results show that four factors are influential for constructing regional 

advantage in the maritime industry in the studied regions. They are regional factors, 

knowledge sourcing factors, innovation capability factors and demand factors. The 

emergence of demand as a factor as well as a trigger for innovation is a significant 

finding of this thesis, as the initial CRA framework is supply driven. It is also found 

that maritime firms in both regions are actively engaged in innovation and recognise 

the importance of innovation to distance themselves from competition. Maritime 

firms in the Perth metropolitan have a location advantage (in terms of access to 

skilled labour and proximity to suppliers, customers and to similar and other 

industries) over their Tasmanian counterparts. Nonetheless, this location advantage 

does not ultimately result in great discrepancy in terms of their innovation outputs 

compared to those of maritime firms in Tasmania. Based on these results, this thesis 

argues that the integration of supply and demand measures in a single framework is 

a sine qua none of constructing regional advantage in the maritime industry in the 

studied Australian regions. Public procurement for innovation, demand subsidies 

and regulations were identified as potential demand tools for triggering the 

innovation process of maritime firms. 

This thesis makes several contributions to the literature on regional industrial 

competitiveness. In connection with theory, it provides a more comprehensive CRA 

framework that not only connects demand and supply, but also includes a firm level 

dimension. The framework is generic in nature and connects three different 

disciplines (economic geography, innovation management and regional 

development), paving the way for multi-disciplinary applications. With respect to 

methodology, this thesis introduces the mixed method approach to the constructing 

regional advantage literature. The thesis also adds to the limited number of a mixed 

method innovation studies. Furthermore, it is the first introduction of the CRA 

framework to maritime studies and its first application to the Australian setting. In 

practice, the thesis provides policy makers in the studied regions with a clear set of 

guidelines for constructing regional advantage in the maritime industry. Policy 
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makers in other countries might also use these guidelines as a starting point for 

constructing regional industrial advantage in their regions.  
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CHAPTER 1: INTRODUCTION 

 

1.1 Background 

Regional development, also referred to as local economic development (World Bank 

2011), local and regional economic development  (Beer, Haughton & Maude 2003; 

Kline, P & Moretti 2013) or regional economic development (Kemeny & Storper 

2015; Stimson, Stough & Roberts 2006), is a challenge to policy makers around the 

globe. It is defined as the ‘set of activities aimed at improving the economic well-

being of an area’ (Beer, Haughton & Maude 2003, p. 5). Areas or regions in this 

context refer to administrative or subnational divisions of a country (Cooke & 

Leydesdorf 2006; European Commission 2006; Suorsa 2014) or sub-national 

territorial units (Coe et al. 2004; Paasi & Metzger 2017; Pike, Rodríguez-Pose & 

Tomaney 2006). Improving the economic well-being of a region is equated to 

building up its capacity to improve its economic future and the quality of life of its 

inhabitants (World Bank 2011). 

Approaches for building up capacity have evolved over the years, and in recent years, 

emphasis has been on innovation through interaction (Christensen, JL et al. 2016; 

Fagerberg, Srholec & Verspagen 2010; Tödtling & Trippl 2015). Early approaches 

between the 1950s and 1960s included the supply of infrastructures, tariffs, 

subsidies and tax incentives to attract firms to invest and locate in regions. These 

infrastructure and cost subsidising measures became obsolete as the economic crisis 

(oil crisis) in the 1970s led many firms to either close or drastically reduce their 

activities, mainly due to the lack of alignment between their activities and regions’ 

industrial bases (Martinelli 1998). What followed in the 1980s and 1990s was a shift 

towards strategies of endogenous regional development and the emergence of 

territorial innovation models (TIMs) (Crevoisier 2014; Olsen 2012). TIMs are 
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analytical concept and policy tools of regional innovation in which local institutional 

dynamics play a fundamental role (Moulaert & Sekia 2003). They include 

innovative milieu (Aydalot 1986), local production systems (Bouchrara 1987), new 

industrial spaces (Storper & Scott 1988),  industrial districts (Becattini 1990), spatial 

clusters of innovation (Porter 1990), learning regions (Morgan 1997), and regional 

innovation systems (Cooke, Gomez Uranga & Etxebarria 1997).  

TIMs have played an influential role in advancing regional industrial innovation 

research (Crevoisier 2014; Olsen 2012). The emergence of TIMs was triggered by 

the process of globalisation which has greatly influenced regional development 

policy over the last four decades (Damborg, Danson & Halkier 2017; Pike, 

Rodríguez-Pose & Tomaney 2006). The impact of globalisation on regional 

development policy has led to the argument by Barca, McCann and Rodríguez-Pose 

(2012) that any discussion on regional development policy must be embedded in the 

context of globalisation. This is especially important as regional policy makers 

around the world have often neglected changes brought about by globalisation and 

end up designing and implementing isomorphic and obsolete policies that ignore 

place specific factors and theoretical advancements (Barca, McCann & Rodríguez-

Pose 2012; Chien 2008).  

Globalisation is the increasing worldwide integration of markets, be it for goods and 

services, production factors (technology, information) or of location sites for 

economic activities (Cantwell 1995; Coe et al. 2004; Martens & Raza 2010). It has 

been facilitated by the removal of trade barriers and advances in information and 

communication technologies. This process has occurred alongside the increasing 

recognition of knowledge as a key driver of economic performance. The current era, 

which started in the 1950s is commonly referred to as that of the globalised 
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knowledge economy (Cooke & Leydesdorf 2006; Godin 2006; Persson 2012). In 

this context, knowledge is the most significant resource in the modern economy and 

access to it is a prerequisite to innovation, widely acknowledged as a trigger of 

regional economic development (Chien 2008; Pike, Rodríguez-Pose & Tomaney 

2006; Tödtling, Asheim & Boschma 2013). An important outcome of globalisation 

is the rediscovery of the region as ‘foci of economic activity’ (Coe et al. 2004, p. 

465),  a ‘force in economic development’ (O'Riain 2011, p. 17) and a key driver of 

innovation (Asheim, Boschma & Cooke 2011). A consequence of globalisation on 

regions however has been their exposure to extra-regional competition. According 

to Pike, Rodríguez-Pose and Tomaney (2006), even the most remote spaces are not 

exempt from competition brought about by globalisation, and are being forced to 

react and adjust to new economic conditions. The external competition has led to 

the erosion of traditional resources endowment advantage, prompting regions to 

engage in territorial competition (Camagni 2002, 2017; Cheshire 1999). 

Territorial competition is a process whereby regional actors compete with each other 

to promote their respective regions as a location site for economic activities 

(Camagni 2017; Valdaliso & Wilson 2015). It can be played out through low or high 

road policies/strategies (Malecki 2004). Low road policies are centred on subsidies 

to attract firms at the regional level and lowering products’ prices (cost competition) 

at the firm level, which have proven to be unproductive in this era of the knowledge-

based economy (Asheim, Moodysson & Tödtling 2011; Malecki 2004). High road 

policies, on the other hand, are centred on increasing a region’s ability to continually 

innovate through access to knowledge, the sine qua non condition to remain 

competitive (Cheshire & Gordon 1998). According to Asheim, Moodysson and 

Tödtling (2011, p. 1134):  
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Competition based on innovation implies choosing the high road strategy, which is the 

only sustainable alternative for developed, high-cost regional and national economies as 

well as for the future of developing economies. 

Innovation policy has proven to be the key in enabling regions to effectively 

compete on the high road to regional development (European Commisssion 2015; 

Fagerberg, Srholec & Verspagen 2010), synonymous to increasing regional firms’ 

abilities to produce, absorb and transform knowledge into innovations. Fully 

persuaded by the importance of innovation policy and in an attempt to promote 

regional industrial innovation, policy makers have relied and continue to rely on a 

variety of more recent analytical concepts and policy tools (Flanagan & Uyarra 

2016). These recent analytical concepts have emerged because of the limitations of 

TIMs and emphasise the salience of knowledge and innovation as the main drivers 

of regional development. They include the regional development platform method 

(RDPM) (Harmaakorpi 2004), place-based development (Barca, McCann & 

Rodríguez-Pose 2012), smart specialisation (SS) (Foray et al. 2009; Foray, David & 

Hall 2011; McCann, P & Ortega-Argilés 2015) and the constructing regional 

advantage (CRA) framework (Asheim, Moodysson & Tödtling 2011; European 

Commission 2006). 

Two of these recent concepts (SS and the CRA framework) have been the most 

influential, especially at the European level; that is, in European regional 

development policy circles (Asheim & Grillitsch 2015; Boschma, Ron 2014, 2016). 

Their influence relates to the new way of thinking they provide in addressing 

economic disparities in European regions (Boschma, Ron 2014, 2016). In addition, 

they incorporate key elements of platform and place-based approaches (European 

Commission 2006). Furthermore, they have emerged after the following advances 

in knowledge in regional innovation research:  
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• there is no one-size-fits-all policy (Asheim, Grillitsch & Trippl 2017; 

Tödtling & Trippl 2005); 

• innovation is not equated with investment in research and development as 

previously thought (Boschma, Ron 2014); 

• innovation policy should take into account firm’s knowledge bases (Asheim 

et al. 2007; Giuliani 2005; Grillitsch, Martin & Srholec 2016); 

• knowledge spillovers leading to innovation are more likely to occur between 

cognitively related sectors (Frenken, Van Oort & Verburg 2007); 

• stimulating local interactions , also called local buzz (Bathelt, Malmberg & 

Maskell 2004) between regional actors, is not enough to create the necessary 

knowledge for innovation (Chesbrough 2003, 2017; Fitjar & Rodríguez-

Pose 2011b); and 

• entrepreneurial discovery is the key for regions to specialise in a smart way 

(Trippl, Asheim & Miorner 2015). 

SS is a regional innovation policy process involving the selection and prioritisation 

of fields or areas where a cluster of activities should be developed, in addition to 

letting entrepreneurs discover the right domains of future economic specialisation 

(Foray, David & Hall 2011; Foray, David & Hall 2009). Critical to this approach is 

the process of entrepreneurial discovery. In this process, entrepreneurs lead ‘the 

discovery  process that reveals what a country or a region does best in terms of 

research and development (R&D) and innovation because they ‘are in the best 

position to discover the domains of R&D and innovation in which a region is likely 

to excel given existing capabilities and productive assets’ (Foray, David & Hall 

2011, p. 7). 
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Even though the SS approach has been the most appealing to European policy 

makers, and adopted as part of the European Union’s 2014-2020 cohesion policy 

(Kotnik & Petrin 2017; McCann, P & Ortega-Argilés 2015), recent applications of 

this approach have yielded limited results (Capello & Kroll 2016; Iacobucci & 

Guzzini 2016; Kroll 2015). The main reason advanced for the limited results 

obtained is its lack of theoretical underpinnings (Balland et al. 2018; Boschma, Ron 

2016; Iacobucci & Guzzini 2016; Morgan 2015). The SS approach has been 

criticised for: 

• being a ‘policy running ahead of theory’ (Foray, David & Hall 2011, p. 1); 

• lacking ‘evidence base’ (Morgan 2015, p. 482);  

• being rooted on ‘anecdotal evidence rather than the application of 

theoretically grounded methodologies’ (Iacobucci & Guzzini 2016, p. 1511); 

and   

• relying on an elusive set of analytical tools’ rather than grounded on theory 

to guide policy directives (Balland et al. 2018).  

Against this background, researchers have warned against the continued reliance on 

the SS approach, whose tools and instruments are made of more wishes and hopes 

rather than empirical research grounded in theory (Balland et al. 2018; Foray, David 

& Hall 2011; Iacobucci & Guzzini 2016; Morgan 2017). According to Morgan 

(2015), the adoption of the smart specialisation approach as European cohesion 

policy is an illustration that, in the field of economic geography and regional studies, 

some ideas, despite their ambiguity and lack of clarity have resonated more than 

others with politicians and policy makers in the last 25 years. Examples of such 

include the concepts of cluster (Porter 1990, 1998, 2000), regional innovation 

systems (Cooke 2001; Cooke, Gomez Uranga & Etxebarria 1997) and the creative 
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class approach (Florida 2002, 2003). However, research has demonstrated that the 

appeal of a concept to policy makers is not always a sign of its superiority, especially 

when such a concept lacks theoretical and empirical foundations (Balland et al. 2018; 

Martin, Ron & Sunley 2003; Morgan 2017). Cooke (2017) argues that reliance on 

concepts that are attractive but lack theoretical and empirical foundations is an 

illusion that ultimately comes to an end with no significant results achieved. 

Similarly, Njøs et al. (2017) contend for building regional industrial innovation 

strategies based on a variety of concepts rather a single and hazy concept. 

Unlike SS, the CRA framework is grounded in theories of cluster (Porter 1990, 1998, 

2000) and regional innovation systems (Asheim, Coenen & Moodysson 2015; 

Cooke 2001). It emphasises that regional advantages do not necessarily emerge 

spontaneously when a cluster of similar and related are located in a region as 

previously established in the literature. Rather, they can be built (constructed) 

through proactive cooperation between public and private actors (Asheim, 

Moodysson & Tödtling 2011; European Commission 2006; Isaksen & Karlsen 

2013). In a nutshell, CRA means ‘promoting competitive advantage through product 

differentiation creating unique products’ (Asheim & Grillitsch 2015, p. 5). The CRA 

framework is built on four theoretical concepts that make up its building blocks: the 

concept of knowledge bases, the concept of regional innovation system (RIS), the 

concept of distributed knowledge networks and the concept of related variety 

(Isaksen & Karlsen 2013; Karlsen, J, Isaksen & Spilling 2011). 

The concept of knowledge bases emphasises the fact that firms innovate in different 

ways, as they require different types of skills and knowledge in their innovation 

process (Asheim et al. 2007; Grillitsch, Martin & Srholec 2016; Laestadius 1998). 

For example, while the innovation process is R&D driven in some firms (e.g. 
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pharmaceutical and biotechnological firms), in others, it is engineering (e.g. 

shipbuilding and machinery firms) or artistically (e.g. cultural firms) driven 

(Asheim, Boschma & Cooke 2011; Grillitsch, Martin & Srholec 2016). The RIS 

concept highlights that innovation occurs in an interactive manner between all the 

actors and activities (i.e. firms, knowledge institutes and policy makers) affecting 

learning and innovation in a region (Asheim 2012; Asheim, Coenen & Moodysson 

2015). Key to the distributed knowledge network concept is the fact that local 

interaction does not suffice for innovation and firms often tap into national and 

global knowledge networks in the process of innovating (Bathelt, Malmberg & 

Maskell 2004; Fitjar & Rodríguez-Pose 2011b; Tödtling, Grillitsch & Hoeglinger 

2012). Finally, the concept of related variety emphasises that knowledge spillovers 

that lead to innovation and firms’ spinoffs are more likely to occur between 

cognitively related sectors in a region (Frenken, Van Oort & Verburg 2007; 

Nooteboom et al. 2007). Anchored on the limitations of cluster on RIS theories and 

made of four tested and validated building blocks, the CRA framework constitutes 

a robust framework for analysing regional industrial innovation (Boschma, Ron 

2014; Isaksen & Karlsen 2013; Karlsen, J, Isaksen & Spilling 2011). 

Like SS, the CRA framework is primarily modelled on regions with well-developed 

innovation systems, making its application to non-metropolitan regions challenging 

(Boschma, Ron 2014; Charron, Dijkstra & Lapuente 2014; Isaksen & Karlsen 2013; 

Vallance et al. 2018). These challenges are associated with non-metropolitan 

regions having less-developed innovation systems, lacking strong governance and 

policy capacity, high profile universities and research organisations and the potential 

to diversify into new industrial branches through knowledge spillovers (Boschma, 

Ron 2015; Isaksen & Sæther 2015; Vallance et al. 2018). In theoretical terms, they 
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are often referred to as organisationally and institutionally thin regions (Isaksen 

2014; Onsager et al. 2007; Tödtling & Trippl 2005). Having said this, the CRA has 

been shown to offer great potential for being reformulated and applied to analyse 

and plan regional industrial innovation in both metropolitan and non-metropolitan 

regions (Doloreux et al. 2012; Isaksen & Karlsen 2013; Karlsen, J, Isaksen & 

Spilling 2011). 

This thesis attempts to understand how competitive advantage can be built through 

product differentiation and creating unique products in the maritime industry in two 

Australian regions: Tasmania (non-metropolitan) and Perth metropolitan 

(metropolitan region) rather than the identification and prioritisation of future 

domains of specialisation through entrepreneurial discovery in these regions. For 

this reason, the CRA framework has been chosen as a theoretical lens for this 

research. Although briefly described above, the CRA framework is extensively 

discussed in Chapter 2. 

Understanding the innovation process of firms located in non-metropolitan regions 

is more critical as they face greater barriers to innovation when compared to their 

metropolitan counterparts (Isaksen & Sæther 2015; Rodríguez-Pose & Fitjar 2013). 

The CRA framework is relatively new as a concept (Asheim, Moodysson & 

Tödtling 2011) and ‘needs critical re-examination and empirical testing’ (Karlsen, 

J, Isaksen & Spilling 2011, p. 236). Isaksen and Karlsen (2013, p. 255) further state: 

There is a need for more theoretically informed studies of other types of regions…Such 

studies can supplement our attempt to reformulate the CRA framework to make it better 

adapted to different regional circumstances. 

An in-depth literature review on the CRA concept (procedure followed explained in 

Chapter 2) revealed that this call is yet to be heeded. A possible explanation being 

that as explained earlier, most attention has been on the SS approach which, though 
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being implemented as part of the European Union’s 2014-2020 cohesion policy, has 

several limitations associated with its lack of theoretical underpinnings discussed 

above  (Balland et al. 2018; Iacobucci & Guzzini 2016; Kroll 2015; Morgan 2015, 

2017). This research responds to this call and reformulates and tests the CRA 

framework in the context of the Australian maritime industry in the regions of Perth 

metropolitan and Tasmania. 

1.2 Motivation for this research 

The contribution of the maritime industry to the economic prosperity of nations and 

regions is well established in academic and policy debates (Ding, Ge & Casey 2014; 

Morrissey, O'Donoghue & Farrell 2014). Therefore, policy makers around the world 

are interested in strategies aimed at improving the competitiveness of their 

respective maritime industries anchored on innovation. Although the sectors 

included in the maritime industry vary from country to country and from one scholar 

to another (Ding, Ge & Casey 2014; Doloreux & Melançon 2008), the sectors’ 

activities often targeted by these strategies can be broadly categorised into maritime 

manufacturing, marine engineering services, maritime transportation oriented 

services, knowledge intensive maritime services as well as other sea related 

activities (Doloreux & Melançon 2008; Doloreux, Shearmur & Figueiredo 2016; 

Isaksen 2009; Jacobs, W, Koster & Hall 2011; Kwak, Yoo & Chang 2005). 

Evidence of maritime competitiveness strategies at the continental level is the 

European Commission’s 2006 Maritime Policy Green Paper (Salvador 2013). The 

Chinese Government’s 2007 and 2008 marine development strategies, as well as its 

emphasis on the need to strengthen maritime competitiveness in the 12th Five-Year 

(2011-2015) Chinese National Economic and Social Development Plan (Yan et al. 

2015) is a national level example. At the regional level, examples include the 
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European Commission’s 2013 Atlantic Action Plan (Pinto, Cruz & Combe 2015), 

Quebec’s 2015 Maritime Strategy (Doloreux, Shearmur & Figueiredo 2016), the 

maritime cluster initiatives of British Columbia and St. John (Doloreux & Shearmur 

2009),  the maritime cluster strategy in place in the Norwegian region of Møre and 

Romsdal (Isaksen 2009; Larsen, Nesse & Rubach 2018; Njøs et al. 2017; Semini et 

al. 2016) and various Chinese provinces’ maritime strategies (Ding, Ge & Casey 

2014). These regional strategies highlight the importance of regions in the economic 

prosperity of nations. Coe et al. (2004), Carlsson (2007) and O'Riain (2011) have 

argued that the region is the key level at which innovative capacity is shaped and 

governed in the current era of a globalised knowledge economy. 

In the Australian context, although there is not yet a grand maritime strategy, the 

maritime industry is recognised as an important contributor to the Australian 

economy. As per the Australian Government’s Department of Industry, Innovation 

and Science (DIIS) website (2017), the Australian maritime industry is a major 

contributor with a yearly gross value of production of AU$8 billion and it directly 

employs around 22,000 people. For example, figures for the year 2012-2013 indicate 

that it directly contributed $9 billion to the gross domestic production (GDP), 31,000 

jobs and $900 million in taxation revenue, while indirectly contributing an 

additional $11.8 billion to the GDP, 13,927 jobs and $387 million in taxation 

revenue (PWC 2015). There are over 2,000 registered maritime businesses in 

Australia with annual exports of approximately $575 million. The current Australian 

submarine program started in 2016 has also been designed to maximise the 

participation of Australian maritime firms with required capabilities (Australian 

Government: Department of Defence 2018). 
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A recent study by Sakalayen (2014) focusing on Australian regional ports 

highlighted their contribution to their regional economies. In addition, Australia is 

a world leader in the development of high speed aluminium vessels with leading 

firms located in Perth metropolitan and in Tasmania (Symington & Binns 2015). 

The growth of these leading firms and their suppliers in these regions led to the 

creation of supporting knowledge institutions and infrastructures through cluster 

policies and various incentive programs by national and regional policy makers to 

stimulate their competitiveness (Cripps 2007; Johnston 2004; Wickham 2007). The 

result being an agglomeration of interlinked maritime firms and institutions 

commonly referred to as maritime clusters (Doloreux 2017; Doloreux & Shearmur 

2009). Recognising the continued contribution of these two maritime clusters to 

their respective economies, various policy initiatives are still in place today in these 

regions to promote and support the maritime industry. For example, in Perth 

metropolitan, the maritime industry is a key component of Defence West, ‘the 

Western Australia (WA) Government office responsible for supporting the interests 

of the local defence industry, to deliver the capability requirements of the Australian 

Defence Force and to grow the State’s exports’ (Government of Western Australia 

2016, p. 5). In Tasmania, the maritime industry is an integral part of Brand Tasmania, 

whose aim is to highlight the quality and brand of Tasmanian products (Brand 

Tasmania 2014). The presence of capabilities in Tasmania has recently led to the 

award of Australian Defence contracts to Tasmanian maritime firms. Similarly, the 

Tasmanian State Government has provided funding for the relocation of an 

Australian firm with high complementary competences to that of some Tasmanian 

maritime firms in the hope it might bring about the development of new products or 

services and potentially the emergence of a new industry (Tasmania Government 

2016). 
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Notwithstanding the importance of the maritime industry in these regions, it has 

seldom been the subject of scholarly research. The few extant studies dated back to 

more than a decade ago focus on the role played by the State Government in the 

development of the Tasmanian maritime cluster (Wickham 2004) and on 

collaborative business relationships and the use of information communication 

technology (ICT) in the Perth metropolitan maritime cluster (Cripps 2007). A recent 

report has also shown that intense competition and high location costs have led to 

either the closure or relocation of a number of these maritime firms over the years 

to emerging economies such as South Korea and China (Cripps 2012). This 

highlights the need to understand the innovation process of these firms in order to 

put in place strategies to support their competitiveness. An investigation into the 

innovation activities of maritime firms in these regions is thus timely. This is 

especially important since proactively promoting continuous innovation in this 

industry is critical to its long-term competitiveness in the face of global competition. 

This thesis is thus driven both by the desire to reconceptualise and test the CRA 

framework in different settings and to explore the innovation processes of maritime 

firms in these two Australian regions. 

1.3 Research questions and objectives 

The main purpose of this research is to understand the innovation dynamics and the 

conditions for constructing regional advantage in the maritime industry in 

Australian regions. The CRA framework, heralded as a state-of-the-art tool for 

analysing and promoting regional industrial competitiveness (Asheim, Moodysson 

& Tödtling 2011), was primarily designed with European regions in mind. It has 

somewhat predominantly been applied in a normative way to analyse European and 

Canadian regions (Doloreux et al. 2012; Isaksen & Karlsen 2013; Karlsen, J, Isaksen 
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& Spilling 2011; Tödtling et al. 2011). Though found useful, it is yet to be subjected 

to a rigorous statistical analysis. It is only through such rigorous statistical analysis 

that its conceptually predefined building blocks might be confirmed or discarded. 

Evidence from the literature has also shown that the mere popularity of a framework 

is not a sign of its profundity (Isaksen & Sæther 2015; Markusen 1999; Martin, Ron 

& Sunley 2003). In addition, industries are dominated by different knowledge bases 

and innovation modes, and measures used to stimulate the competitiveness of one 

industry might not be necessarily applied to another (Asheim & Coenen 2005; 

Jensen et al. 2007; Manniche, Moodysson & Testa 2016). Consequently, this 

research takes a more critical approach in its attempt to reconceptualise and test the 

usefulness of the CRA framework as a competitiveness tool for the maritime 

industry in Australian regions. Therefore, the primary research question (PRQ) 

explored is below: 

Primary research question (PRQ): 

Is the CRA framework a relevant tool for influencing the innovation process of 

maritime firms in Australian metropolitan and non-metropolitan regions?  

Three secondary research questions (SRQs) assist in investigating the PRQ. The first 

relates to whether any modifications are needed prior to applying the CRA 

framework to the Australian setting. As explained above, this framework is a 

European concept. As such, a review of extant scholarly publications on the concept 

might reveal that such modifications are necessary. 

SRQ1: Are alterations needed to the CRA framework for application to the maritime 

industry in Australian metropolitan and non-metropolitan regions? 
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The second SRQ attempts to identify the critical factors relevant for constructing 

regional advantage. Identifying these factors is key for understanding the industry 

and country specific factors for constructing regional advantage. 

SRQ2: What are the influential factors for constructing regional advantage in the 

Australian maritime industry? 

The third SRQ investigates whether there are differences related to maritime firms’ 

geographic locations that affect their innovative activities. Identifying these location 

related components is critical for tailoring strategies for influencing their innovation 

process to their specific needs. 

SRQ3: Do differences exist in the two types of regions in view of the determinants 

of the innovation process of maritime firms?  

Based on the research questions, this research aims to achieve the following 

objectives: 

• explore the innovative activities and barriers to innovation in maritime firms 

in the Australian regions of Perth metropolitan and Tasmania; 

• identify the location specific elements that affect the innovation process of 

maritime firms in the Australian regions of Perth metropolitan and Tasmania; 

• identify the factors influencing innovation in maritime firms relating to their 

internal capabilities, their location as well as those that are non-location 

dependent; and 

• provide a comprehensive framework for constructing regional advantage in 

the maritime industry in Australian regions. 
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1.4 Research methodology 

This research adopts a mixed-methods strategy involving the simultaneous 

collection of qualitative and quantitative data, often referred to as convergent design, 

concurrent methodological triangulation or convergent parallel mixed-methods 

design (Casey & Murphy 2009; Creswell & Plano Clark 2011; Doyle, Brady & 

Byrne 2009). This choice springs from the desire to obtain a more comprehensive 

insight into the conditions for constructing regional advantage in the maritime 

industry in the regions analysed. Qualitative data consist of 34 (17 in each region) 

telephone interviews of senior managers of maritime firms. The software Nvivo 11 

was used to organise these qualitative data and they were analysed using a 

combination of traditional content analysis, word frequency count as well as 

template analysis. Quantitative data were collected via a web survey administered 

to 194 senior managers of maritime firms and a response rate of 27.83% was 

obtained. The survey instrument was developed using items derived from the 

literature on regional innovation systems (RISs), knowledge sourcing, knowledge 

bases and innovation capability. Quantitative data were analysed using exploratory 

factory analysis (EFA) and confirmatory factor analysis (CFA) as well as the chi-

square of independence.  

1.5 Structure of the thesis 

This thesis consists of eight chapters. Chapter 1 is the general introduction to the 

thesis. Chapter 2 introduces the theoretical framework of CRA and is divided into 

two major parts. The first part discusses the rationale for the CRA’s emergence, its 

theoretical roots and building blocks. The second part proposes a 

reconceptualisation of the CRA framework following a review of the extant 

literature on its application.  Chapter 3 provides the current picture of innovation 
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research in the maritime industry, the industry context in which the reconceptualised 

framework is applied, with a particular focus on maritime clusters. Chapter 4 deals 

with the methodology and procedures used to collect data in view of testing the 

reformulated CRA framework. Chapter 5 presents the data analysis and results of 

quantitative data. Chapter 6 follows with the analysis and results of qualitative data. 

In Chapter 7, the quantitative and qualitative results are merged and discussed. 

Finally, Chapter 8 concludes the thesis and provides recommendations for future 

research.  
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CHAPTER 2: THE CONSTRUCTING REGIONAL ADVANTAGE 

APPROACH TO REGIONAL INDUSTRIAL INNOVATION: REVIEW, 

CRITIQUE AND RECONCEPTUALISATION 

 

2.1 Introduction 

The introduction to this thesis has been presented in the previous chapter. The 

purpose of the current chapter is to provide an in-depth discussion of the CRA 

framework. This framework serves as the theoretical lens for this research. It was 

chosen because it is not only one of the most influential but also one of the most 

recent, built on the limitations of other major frameworks such as clusters and 

regional innovation systems. The first part of this chapter elaborates on the pathway 

to its emergence, theoretical roots and building blocks of the CRA framework. The 

second part reviews the extant scholarly publications on the concept, highlights their 

limitations and proposes a reconceptualisation of the framework. 

2.2 The CRA framework: Rationale, theoretical roots and building blocks 

The CRA framework emerged following a paradigmatic shift in regional 

development thinking and analysis (Asheim, Moodysson & Tödtling 2011; Cooke 

2007). The shift has been triggered by globalisation challenges along with the 

increasing importance of knowledge and innovation for the economic prosperity of 

regions in advanced economies (Cooke & Leydesdorf 2006; De la Mothe & Mallory 

2004; European Commission 2006; Lundvall & Borrás 1997). It draws upon De la 

Mothe and Malloray’s (2004) concept of “constructed advantage”, whose core idea 

is that earlier paradigms of comparative advantage and competitive advantages fail 

to: 

• capture the dynamics of innovation and the capability to exploit them which 

are critical to growth in the knowledge economy, and to  
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• address the key role that public funding and policy could play in shaping 

regional industrial competitiveness through innovation. 

Until the early 1980s, regional industrial competitiveness debates were embedded 

within the paradigm of comparative advantage which emanate from Ricardo’s trade 

theory (Ricardo 1817). In this model, the economic welfare of regions and nations 

was explained in terms of resource endowment. For example, at the country level, 

Germany, a technologically advanced country, will be expected to export 

technology intensive goods. On the other hand, China, a labour-intensive country 

will export labour intensive goods. Thus, regions and countries trade goods that they 

have an advantage in (either in terms of labour, technology, or other resources) 

against those they lack advantage in. The comparative advantage model was, 

however, brought into question following the seminal contribution by Leontief 

(1953) who showed that the United States, the most capital-abundant country in the 

world also exported labour intensive goods. Another seminal contribution by  Solow 

(1956) showed that this was due to technological changes ignored in the comparative 

advantage framework. Another limitation of this approach was its failure to 

acknowledge that government intervention through innovation policy could drive 

competitiveness (Cooke & Leydesdorf 2006; De la Mothe & Mallory 2004; 

Flanagan & Uyarra 2016). These limitations resulted in the shift from comparative 

advantage to competitive advantage. 

The competitive advantage paradigm was brought into prominence by seminal 

contributions from Porter (1990, 1998) and Krugman (1997). The core argument in 

this model was that the competitiveness of regions and nations could be traced in 

supply chain networks of collocated firms and institutions, and large domestic 

markets were key for explaining inter-firm and firm-market success. Similarly, 
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firms compete through product differentiation and cost efficiency, making superior 

products and creating value for their customers (selling the best products at best 

prices), which is referred to as monopolistic competition, first explained by 

Chamberlin (1933). A major contribution of this approach was the recognition ‘that 

competitive advantage can be influenced by innovation policies and supporting 

regulatory and institutional frameworks’ (European Commission 2006, p. 71).  

Porter’s concept of cluster has been the most outstanding feature of this paradigm, 

especially in the context of regional industrial competitiveness policy, and almost 

became the norm (Martin, Ron & Sunley 2003). 

Clusters refer to ‘geographic concentrations of interconnected companies, 

specialized suppliers, service providers, firms in related industries, and associated 

institutions (e.g. universities, standards agencies, trade associations) in a particular 

field that compete but also cooperate’ (Porter 2000, p. 16). The cluster idea was 

particularly appealing because of its assumption that (a) all industries can be 

innovative, (b) R&D intensity is not synonymous with innovation capacity, and (c) 

regions and countries should build their competitive strategy in industries and 

sectors in which they possess strengths, and leverage those capabilities through 

diversification into related activities (Asheim, Moodysson & Tödtling 2011; 

Balland et al. 2018). Notwithstanding this appeal, the competitive advantage 

paradigm has two main limitations. The first relates to its failure to provide a causal 

explanation of how innovation occurs. Porter’s view that innovation occurs 

automatically as a result of being located in a cluster is rather limited in explaining 

innovation and misleads regional policy makers (Martin, Ron & Sunley 2003). The 

second limitation relates to being predominantly market-focused. Like comparative 

advantage, it also ignores the role of government funding and policy in shaping 
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regional industrial competitiveness (Cooke & Leydesdorf 2006). These limitations 

led to the emergence of the constructed advantage paradigm.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

According to the European Commission (2006, p. 31), the constructed advantage 

concept is considered as the ‘next evolutionary step in regional economic 

development’. This concept highlights the importance of government intervention 

and public private partnerships in shaping regional industrial competitiveness. In 

addition, it also suggests that innovation occurs in a systematic way in clusters. In 

this approach, clusters do not become irrelevant but, in addition to being central sites 

of economic activities, they are augmented by the fact that these activities are 

knowledge-based (De la Mothe & Mallory 2004). However, while it does imply the 

systematic occurrence of innovation, it does not explicitly state how this occurs. 

This limitation is overcome by the CRA framework, which not only recognises the 

importance of government intervention and public private partnerships but also 

builds on the concept of regional innovation systems (RISs) (Braczyk, Cooke & 

Heidenreich 1998; Cooke 2001; Cooke, Gomez Uranga & Etxebarria 1997) to 

explain how innovation occurs. Defined in a broad sense, a RIS is the 

systemic interaction between (1) the regional production structure or knowledge 

exploitation subsystem which consists mainly of firms, especially where these display 

clustering tendencies and (2) the regional supportive infrastructure or knowledge 

generation subsystem which consists of public and private research laboratories, 

universities and colleges, technology transfer agencies, vocational training organizations 

and related knowledge institutions (Coenen & Asheim 2006, p. 85). 

It is in these subsystems that knowledge is created, diffused and transformed into 

innovations through interactions. The RIS approach is the regional variant of the 

national innovation system (NIS) approach pioneered by Lundvall and Freeman 

(Freeman 1995; Lundvall 1992, 2008).  The economic structure of a nation and its 

supporting institutions are the two subsystems for knowledge creation, diffusion and 

transformation in the NIS (Lundvall 2008). The NIS approach has theoretical 
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ramifications with theories of evolutionary economics (Nelson & Winter 1984), 

technical change (Freeman 1982), institutional economics (Veblen 1899), 

innovation (Schumpeter 1934), and evolution (Darwin 1888). These ramifications 

are schematised in Figure 2.1 (upper part) below. The lower part of Figure 2.1 shows 

the link between the RIS and CRA frameworks. 

The CRA framework thus draws from the constructed advantage concept, itself 

drawing from the comparative advantage and competitive advantage paradigm, and 

the RIS approach. Integrating these perspectives, CRA means transforming 

comparative advantage into competitive advantage through an explicit policy push 

in order to promote a Chamberlinian monopolistic competition based on product 

differentiation, creating unique products; an assumption which also was central for 

Porter’s cluster approach (Asheim, Moodysson & Tödtling 2011). The necessity for 

a policy push emanates from the realisation that industrial competitiveness does not 

occur automatically when related firms and institutions collocated in regional 

clusters (Aranguren & Larrea 2011; European Commission 2006; Isaksen & Karlsen 

2013). The policy push aims to reduce failures (or deficiencies) in the subsystems 

of the RIS (Karlsen, J, Isaksen & Spilling 2011; Martin, Roman & Trippl 2014). 

Tödtling and Trippl (2005) identify three main types of system failures: 

organisational thinness, negative lock-in and fragmentation. Organisational thinness 

occurs when a regional industry exhibits a low level of clustering and the system 

lacks crucial organisations and institutions. Negative lock-in occurs when a regional 

industrial is over-embedded and fails to upgrade from related technological 

advancements (Hassink & Shin 2005). Finally, fragmentation refers to the lack of 

knowledge flow between the organisations in the RIS, resulting from the lack of 

ability or unwillingness of actors to engage in interactive learning for innovation.
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Figure 2.1: The theoretical roots of the CRA framework.  

Source: Adapted from Moulaert and Sekia (2003)  
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As shown in Figure 2.1, the CRA framework integrates insights from four concepts 

which constitute its building blocks. They are: RIS, knowledge bases, related variety 

and distributed knowledge networks (Isaksen & Karlsen 2013; Karlsen, J, Isaksen 

& Spilling 2011). Each of these building blocks is discussed below, starting with 

that RIS, the broad view 

2.2.1 Building block 1: The RIS – Broad view 

RISs have played and continue to play a strategic role in promoting the 

innovativeness and competitiveness of regions, especially at the European level 

(European Commission 2006). The RIS described earlier in section 2.2 represents a 

narrow view and has been criticised for its inclination towards R&D driven 

innovations, a key feature of the linear model of innovation. This narrow 

conceptualisation of RIS is more appropriate for regions hosting high-tech industries 

(Asheim & Gertler 2005; Boschma, Ron 2014). However, not all regions have such 

an industrial structure. Therefore, in the CRA framework, a broader view to the RIS 

is adopted to reflect the interactive environment within which innovation occurs 

(Asheim 2012). From this perspective, the RIS includes all components of the 

economic structure and institutional set-ups affecting firms’ generation of ideas and 

knowledge, their search for external idea and knowledge as well as their 

transformation into innovation (Asheim, Coenen & Moodysson 2015; Lundvall 

1992). The RIS components include: 

• firms that use and distribute knowledge through mutual interaction with 

other firms and with the knowledge infrastructure, and constitute the core of 

the innovation system; 

• non-firm organisations that produce knowledge including universities, high 

education institutions (HEIs) and public research organisations; 
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• knowledge support organisations, also referred to as intermediary 

organisations, that bridge the gap between firms and non-firm organisations, 

assist technology transfer between innovation producers and users (e.g. 

technical centres, university units of technology transfer, business 

innovation centres, technical consultants in the field of technology, 

Chambers of commerce, regional development organisations just to name 

few); and 

• RIS counterparts, which are the external systems within which the RIS 

interacts, might include other RISs, NSI or other international organisations 

where the RIS can source missing technology and knowledge inputs. 

Various typologies of RIS have been proposed in an attempt to capture its 

conceptual variety and empirical richness (European Commission 2006). For 

example, Asheim (1998) and Asheim and Isaksen (2002) distinguish three main 

types of RISs which are similar to that of Cooke (1998). The first type is termed a 

territorially embedded RIS/network, where firms mainly base their innovation 

activities on localised, inter-firm learning processes stimulated by geographical, 

social and cultural proximity without many interactions with knowledge 

organisations. This type is similar to what Cooke (1998, p. 20) calls ‘grassroots RIS’. 

The second type is the regional networked innovation systems where firms and 

organisations in addition to being embedded, as in the first type, are involved in 

localised and interactive learning. However, this does not happen organically as in 

the first type but through a deliberate and intentional policy push. Thus, the system 

has a more planned character through the strengthening of regional or institutional 

infrastructures such as more R&D institutes, vocational training organisations and 

other local organisations involved in firms’ innovative processes. Cooke (1998, p. 
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20) refers to this type as a ‘networked RIS’ and it is also generally regarded as  an 

‘ideal-type of RIS’,  i.e. a regional cluster of firms surrounded by a local ‘supporting’ 

institutional infrastructure (Asheim & Isaksen 2002, p. 83). The third type is the 

regionalised national innovation systems or ‘dirigiste RIS’ (Cooke 1998, p. 21). In 

this type, parts of the regional industry as well as institutional infrastructure are more 

functionally integrated into national or international innovation systems and 

innovation activities take place in cooperation with actors outside the region. 

Collaboration here is selective in nature and largely based on the linear model of 

innovation through cooperative projects (Asheim & Isaksen 2002). 

Table 2.1: Characteristics of the three main types of RISs 
Main type of RIS The Location of knowledge 

organisation 

Knowledge Important stimulus 

of cooperation 

Territorially 

embedded regional 

innovation 

network/RIS 

Locally, however, few 

relevant knowledge 

organisations 

Interactive Geographical, social 

and cultural 

proximity 

Regional networked 

innovation systems 

Locally, a strengthening of 

(the cooperation with) 

knowledge organisations 

Interactive Planned, systemic 

networking 

Regionalised national 

innovation systems 

Mainly outside the region More linear Individual with the 

same education and 

common experiences 

Source: Asheim and Isaksen (2002, p. 84) 

2.2.2 Building block 2: Knowledge bases 

Traced back to Laestadius (1998), and further expanded by Asheim and Coenen 

(2005) and Asheim et al. (2007), the knowledge bases concept has been proposed in 

the context of increased recognition of  the complexity of the knowledge creation 

and innovation process (Asheim & Gertler 2005). Central to this concept is the 

recognition that the innovation process of firms differs among industries and is 

influenced by different types of critical skills and knowledge (Asheim & Coenen 

2006; Pavitt 1984). According to Tödtling and Grillitsch (2015), this concept 

transcends the simplistic dichotomies of tacit or codified knowledge (Johnson, B, 



27 

  

Lorenz & Lundvall 2002) and STI (science, technology and innovation) or DUI 

(doing, using and interacting) modes of innovation (Jensen et al. 2007). Three types 

of knowledge bases are distinguished: analytical, synthetic and symbolic. The 

differences between these three types of knowledge bases are summarised in Table 

2.2. It is important to note that these three knowledge bases described below are 

ideal types; that is, abstractions existing only empirically (Asheim 2012). Thus, 

most innovative activities in practice combine more than one knowledge base but 

with a certain degree of dominance of one of the three types. 

An analytical knowledge base refers to activities dominated by codified scientific 

knowledge that is predominantly created through R&D in laboratories with formula 

and easily replicable elsewhere. Examples of industries with such a knowledge base 

include biotechnology and nanotechnology (Karlsen, J, Isaksen & Spilling 2011). 

As  explained earlier, this does not completely rule out the relevance of tacit 

knowledge creation, as the innovation process require both types, albeit in different 

proportions (Lorenz & Lundvall 2006; Nonaka, Toyama & Konno 2000). 

Companies with an analytical knowledge base usually have their own R&D 

departments and knowledge creation follows a more cognitive and rational process. 

University-industry links are very important and often result in academic spin-offs 

when radical inventions leading to new products occur. The analytic knowledge base 

is linked to the STI mode of innovation (Jensen et al. 2007), mostly based on the 

application of scientific principles and methods. Therefore, the workforce is usually 

highly trained and has research expertise. 

A synthetic knowledge base is linked to the DUI mode of innovation (Jensen et al. 

2007) in which innovation mainly results from novel applications or combinations 

of existing knowledge, thus mostly incremental. Examples of industries with such a 
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knowledge base are engineering driven industries such as shipbuilding and 

industrial machinery (Asheim, Boschma & Cooke 2011; Tödtling, Lengauer & 

Höglinger 2011). Knowledge is often experienced based and accumulated over the 

years by solving customers’ specific problems or through interactions with suppliers. 

Thus, such knowledge is not easily transferable across long distances and is referred 

to as tacit knowledge (Johnson, B, Lorenz & Lundvall 2002). Here, university-

industry links, though important, are oriented towards applied research rather than 

basic research (Asheim 2012). Employees generally acquire skills through on-the-

job training or in vocational training institutes, polytechnic and engineering schools. 

Table 2.2: The types of knowledge bases 
 Analytical 

(science-based) 

Synthetic 

(engineering-based) 

Symbolic 

(art-based) 

Rationale for 

knowledge 

creation 

Developing new knowledge 

about natural systems by 

applying scientific laws; 

know why 

Applying or 

combining existing 

knowledge in new 

ways; know how 

Creating meaning, 

desire, aesthetic 

qualities, affect, 

intangibles, symbols, 

images; know-who 

Development 

and use of 

knowledge 

Scientific knowledge, 

models, deductive 

Problem solving, 

custom production, 

inductive 

Creative process 

Actors 

involved 

Collaboration within and 

between research units 

Interactive learning 

with customers and 

suppliers 

Experimental in 

studios, project 

teams 

Knowledge 

types 

Strong codified knowledge 

content, highly abstract, 

universal 

Partially codified 

knowledge, strong 

tacit component, 

more context 

specific 

Importance of 

interpretation, 

creativity, cultural 

knowledge, sign 

values, implies 

strong context 

specificity 

Importance of 

spatial 

proximity 

Meaning relatively constant 

between places 

Meaning varies 

substantially 

between places 

Meaning highly 

variable between 

places, class and 

gender 

Outcome Drug development Mechanical 

engineering 

Cultural production, 

design, brands 

Source: Asheim, Boschma and Cooke (2011, p. 898) 

 

A symbolic knowledge base is characteristic of cultural, advertising and design 

intensive industries that have become increasingly important contributors to the 

economies of cities and regions (Scott, AJ 1997). This type of knowledge base is 
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context specific, has a distinctive tacit component, and requires a deep 

understanding of norms and values of specific social groups (Asheim 2012).  Since 

the input here is aesthetic rather than cognitive, formal education is not important 

for training and acquiring know-how. Rather, it is socialisation through informal 

and face to face contacts that is key for training and acquiring it (Asheim & Hansen 

2009; Christopherson 2002). 

Key in the CRA framework is the recognition that regional industries are likely to 

be dominated by one of the described knowledge bases (Grillitsch, Martin & Srholec 

2016; Martin, Roman 2012). Thus, regional industrial competitiveness strategies 

should take this at the point of departure and identify the predominant knowledge 

base. 

2.2.3 Building block 3: Related variety 

According to Steen and Hansen (2014, p. 2030), the concept of related variety  

occupies ‘a middle ground position in the agglomeration, specialisation-, 

urbanisation and diversity debate’. This debate in agglomeration economies, from 

which  firms benefit by being located in the same geographical area, is centred on 

whether knowledge spillovers, inducing interactive learning and regional innovation, 

result from specialised or diversified sectors (Glaeser, Edward  et al. 1992). 

Proponents of the former are inspired by Marshall’s influential work on industrial 

districts (Marshall 1890) while those of the latter by Jacobs’ externalities (Jacobs, J 

1969). According to Marshall (1890), knowledge spillovers resulting from 

agglomeration externalities (i.e. localisation economies) are more likely to occur 

when clustered firms are in the same sector (intra-sectorial spillovers). Jacobs, J 

(1969), on the other hand, argues that it is a diversified industrial structure (often 
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referred to as cross-sectorial spillovers or Jacobs’ externalities) that is more likely 

to trigger knowledge spillovers.  

Taking Jacobs’ argument as the point of departure, and questioning for example 

what a pig farmer can learn from a steel company even though they are co-located, 

Frenken, Van Oort and Verburg (2007, p. 686) argue that ‘since spillovers are 

geographically bounded’; it is neither regional diversity nor regional specialisation 

but related variety that brings about knowledge spillovers leading to interactive 

learning and innovation. In other words, related variety means specialisation in 

technologically or cognitively related sectors. This is in line with increasing 

evidence that knowledge is more likely to spill over between complementary sectors 

in terms of competences as well explained by Nooteboom’s (2000) notion of 

cognitive distance.  

According to Nooteboom (2000), too much specialisation reduces the cognitive 

distance required for interaction and learning leading to lock-in; whereas too much 

diversity increases the cognitive distance so much that no learning can take place. 

Following on from this argument and assumed in the CRA framework is that 

regional industrial innovation is most likely to be stirred by knowledge spillovers 

between sectors cognitively and technologically related sectors of the same or 

different industries than within one sector (Asheim, Boschma & Cooke 2011). In 

addition, radical and product innovations are more likely to occur when the regional 

industrial base is technologically related, leading to new markets and employment 

growth as often observed in metropolitan regions (Frenken, Van Oort & Verburg 

2007). 

However Boschma, Ron and Iammarino (2009) and Boschma, Ron et al. (2012) 

have argued that technologically related sectors and products resulting from 
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knowledge recombination in these sectors can only be sustained with sufficient 

demand for intermediary and final products. Therefore, related variety is positively 

related to the degree of urbanisation as the presence of technologically related 

sectors and products resulting from knowledge recombination in these sectors can 

only be sustained with sufficient demand for intermediary and final products 

(Frenken, Van Oort & Verburg 2007). Of importance is that population density does 

not lead to employment growth in cities, but the presence of technologically related 

sectors does. 

2.2.4 Building block 4: Distributed knowledge networks  

There is a consensus in the literature that, to remain competitive in the globalising 

knowledge economy, firms within regions do not solely rely on regional sources of 

knowledge (Camagni 1991; Fagerberg, Mowery & Nelson 2005; Grillitsch, Martin 

& Srholec 2016; Malmberg & Maskell 2002; Roper, Love & Bonner 2017). They 

increasingly seek complementary knowledge necessary for innovation at national 

(Gertler & Wolfe 2006; Isaksen 2009) and international levels (Bathelt, Malmberg 

& Maskell 2004; Fitjar & Rodríguez-Pose 2011b; Laursen & Salter 2006; Tödtling 

& Trippl 2015). By doing so, firms apply an open innovation model (Chesbrough 

2003, 2017). Research has shown that firms applying an open innovation model are 

more likely to innovate than those that do not (Foss, N, Laursen & Pedersen 2011; 

Laursen & Salter 2006).  Giuliani and Bell (2005) and Giuliani (2007) also show 

that even firms located in clusters are actively engaged in sourcing extra-cluster 

knowledge. 

The core of the concept of distributed knowledge networks, often referred to as open 

innovation, is that, in order to continually innovate in a world marked by an uneven 

geography of innovation, firms cannot afford to rely only on their own internal 
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sources of knowledge. Therefore, they should source for additional knowledge in 

locally and non-locally distributed knowledge networks (Brunswicker & 

Vanhaverbeke 2015; Laursen & Santangelo 2017). Companies might source 

knowledge through R&D partnerships with universities, from customers or 

suppliers to mention a few (Laursen & Salter 2004; Martin, Roman & Moodysson 

2011). Sourcing knowledge in distributed networks is especially relevant in the 

CRA framework for firms located outside major agglomerations and lacking strong 

specialisation, connectedness, diversification externalities as well as the sheer size 

in terms of market potential which are prerequisites to innovation  (Boschma, Ron 

2014; Doloreux & Dionne 2008). Similarly, linking firms to national and 

international sources not only helps them avoid negative lock-in but also triggers 

intersectoral learning (Boschma, Ron & Iammarino 2009).  It is however important 

for firms to increase their internal capabilities in order to utilise the new knowledge 

acquired (Capello & Lenzi 2013; Foss, N, Lyngsie & Zahra 2013). 

2.2.5 Relationships between the building blocks 

With regard to the relationships between the building blocks, the concept of 

distributed knowledge networks challenges the ‘geographically bounded’ nature of 

knowledge as assumed in the concept of related variety (Frenken, Van Oort & 

Verburg 2007, p. 686). This is because linking firms to extra-regional knowledge 

sources might increase related variety in a region giving that this knowledge, when 

cognitively related, might trigger innovation and firms’ spin-offs also leading to job 

growth (Karlsen, J, Isaksen & Spilling 2011). There is also an association between 

knowledge bases and propensity to access distributed knowledge networks 

(Ebersberger, Herstad & Koller 2014). Research indicates that firms with analytical 

knowledge bases are more likely to be involved in distributed knowledge networks 
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compared to those with synthetic and symbolic knowledge (Martin, Roman & 

Moodysson 2011). This is due the codified nature of knowledge, allowing it to travel 

across large distances, and the globalised nature of their innovative activities 

(Asheim & Gertler 2005; Isaksen & Karlsen 2013). The broad view of the RIS 

adopted in the CRA approach also implies connection to local, national and 

international knowledge networks (Karlsen, J, Isaksen & Spilling 2011; Tödtling, 

Lengauer & Höglinger 2011). A less straightforward relationship exists between 

knowledge bases and types of RIS as firms with analytic, synthetic and symbolic 

knowledge bases can be found in both metropolitan and non-metropolitan regions 

(Gress 2015; Tether, Li & Mina 2012). Therefore, the above described building 

blocks are not completely isolated from each other.   

2.3 Review of literature on the application of the CRA approach framework 

The narrative and relevant historical background surrounding this framework has 

been explained section 1.1. of Chapter 1 where the most influential regional 

competitiveness frameworks were mentioned, starting from TIMs to SS. In this 

section, the extant literature on the application of the CRA framework is reviewed. 

It is carried out in order to answer the following questions:  

• How is the term region conceptualised in the CRA literature? 

• What are the themes addressed? 

• What types of data and methodologies have been used?  

• What are the limitations of the CRA framework suggested by this literature? 

To develop a comprehensive list of publications on this concept, a five-stage process 

was followed. First, building from Maier (2007), Sternberg (2015) and Rickman and 

Winters (2016), a list of core regional sciences journals was established. These 

authors rank the most important regional science journals based on a survey of 740 

regional scientists, journal citations reports (JCR) and rankings provided by research 
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papers in economics (RePEc), and citation behaviours of economic geographers and 

regional scientists respectively. A synthesis of their findings yielded the following 

16 core journals: Annals of Regional Science, Economic Geography, Environment 

and Planning A, European Planning Studies, European Urban and Regional Studies, 

Growth and Change, International Journal of Regional and Urban Research, 

International Regional Science Review, Journal of Economic Geography, Journal 

of Regional Science, Journal of Urban Economics, Papers in Regional Science, 

Regional Science and Urban Economics, Regional Studies, Research Policy, and 

The Review of Regional Studies. Second, the titles, abstracts, and keywords of all 

articles published in these journals from 2006 to 2019 were carefully examined. The 

rationale for choosing 2006 as the point of departure is justified by the emergence 

of the CRA framework in 2006.  Third, a search on Scopus, Web of Science, Google 

Scholar and ProQuest using keywords such as “constructing regional advantage”, 

“constructed regional advantage”, “constructed advantage”, “constructing 

advantage”, “construction of advantage” and “regional advantage” was performed. 

Fourth, the abstracts of all the articles filtered by the engines were also examined 

and when in doubt, the whole article was read. Fifth, articles that did not address 

any building block of the CRA framework in relation to regional industrial 

innovation despite having one of the keywords in their title, abstract of keywords 

were deleted.  This left a total of 18 publications covering a period of 13 years (2006-

2019) presented in Table 2.3, whose findings are discussed in the following 

subsections. The relatively few publications on the CRA framework concept might 

relate to the introduction of the SS approach in 2009 (Foray et al. 2009), which, as 

explained in Chapter 1, has received more attention from policy makers despite its 

lack of theoretical and empirical foundations (Balland et al. 2018; Boschma, Ron 

2014; Iacobucci & Guzzini 2016).  
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Table 2.3: Literature on the application of the CRA framework  
Research papers Research questions/objective  Country and regions Data and industry Key findings in relation to the CRA framework 

European 

Commission (2006) 

Define a flexible, yet rigorous and 

focused process to allow tools and 

methods to be transferred to the wider 

community of European regions 

- - Key to the construction of regional advantage is the ability of regions 

to cultivate and nurture their policy on attracting, treating and 

maintaining creative people. Though tempting to copy the example 

of successful models, this is highly risky. Regions solutions should 

be built on local endogenous capacity.  

Asheim, Moodysson 

and Tödtling (2011) 

Present the CRA framework as a state-of-

the art regional innovation system policy 

- - The CRA framework can be considered a state-of-the art approach 

for promoting innovation because it overcomes the limitations of 

Porter’s cluster theory and builds on the RIS approach to explain how 

innovation occurs in a systemic way and incorporates concepts such 

as RIS, related variety, knowledge bases and distributed knowledge 

networks as building blocks. 

Tödtling, Asheim and 

Boschma (2013) 

To show that knowledge sourcing is an 

integral part of the process of 

constructing regional advantage in the 

knowledge economy. 

- - Policies for constructing regional advantage should take into account 

the following: (a) the knowledge base of firms determine the 

geographical network of knowledge sources and (b) firms often 

combine both internal and external knowledge sources during the 

innovation process. 

Boschma, Ron (2014) Discuss two policy concepts that have 

attracted much attention at the European 

level, that is, the Constructing regional 

advantage (CRA) concept and the Smart 

Specialization (SS) concept 

- - Both approaches aim to promote successful diversification in regions 

which have their own specific industrial and institutional past and 

also defy ‘one-size-fits-all’ policies as well as policies that aim to 

create new structures from scratch. The CRA framework is however 

more of a theoretical concept than its SS counterpart (more focused 

on the policy process).   The main strength the CRA concept lies on 

its focus on identifying related variety and bottlenecks in a region 

that prevent related industries to connect and interact, as these 

provide opportunities for regions to diversify into new activities. 

Moreover, the CRA concept put emphasis on a geographical 

dimension and the context in which the innovation process takes 

place, an issue that has been not thoroughly addressed in the SS 

concept so far, which focuses on the nature of the policy process. 

Asheim et al. (2007) To put forward the idea that in the future, 

it will not be enough to assume that 

competitive advantage is automatically 

created when industries are collocated. 

Rather, competitive advantage will need 

to be more consciously and proactively 

constructed while considering the 

sectorial and as the regional specificities. 

- 

 

 

 

- Policies for constructing regional advantage should also incorporate 

measures that promote the people climate and the business climate 

(that is measures to attract and retain talented people in regions). This 

is critical as talents have different preferences for life style and living 

places. For example, in the Swedish-Danish Øresund region, while 

artists driving industries with a predominantly symbolic knowledge 

base have a preference for urban living, life scientists driving 

industries with an analytic knowledge base have a preference for sub-

urban environments. 
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Cooke (2007) To map out a theoretical approach for 

designing policy for constructing regional 

advantage 

- - Policy approaches for constructing regional advantage should 

revolve around industry platforms (related variety), stakeholder 

platforms (university, industry, governance) and policy platforms 

(economy, talent, and infrastructure).  

Asheim, Boschma 

and Cooke (2011) 

To provide an alternative regional 

innovation policy model based on the 

idea of constructing regional advantage 

- - Policies built on two building blocks of the CRA framework (related 

variety and differentiated knowledge networks) and platform 

policies (a platform is a more complex combination of clusters and 

non-cluster industry organisations such as large corporations that 

operate in fields that display related variety) might shed light into 

how regions diversify into new growth paths, and to what extent 

public policy may affect this process. 

Brzica (2009) To review the internal/external urban 

dynamism of Bratislava metropolitan 

area (BMA) and other processes ongoing 

within Vienna-Bratislava metropolitan 

area (VBMA) 

Austria: Vienna-

Bratislava metropolitan 

area (VBMA) 

Use of secondary 

data 

The CRA framework might be used by policy makers to create 

sufficient levels of urban dynamics necessary for generating an 

adequate complexity of activities, which can promote regional 

competitiveness in the VBMA. 

Oliveira (2015) Use the CRA framework to examine  

the potential of joint branding strategies 

intended to position and give visibility to 

cross-border regions 

Portugal and Spain: 

Galatia (Northern Spain) 

and Northern Portugal 

Use of secondary 

data 

The CRA approach has the potential to help identify key economic, 

social and cultural domains in order to establish an effective cross-

border branding strategy.  

Karlsen, J, Isaksen 

and Spilling (2011) 

To use and examine the relevance of, the 

CRA framework in analysing the 

development and functioning of the 

marine biotechnology industry in 

Tromsø, which is a peripheral region in 

Norway. 

Norway: Non-

metropolitan region of 

Tromsø 

Data obtained 

through open 

databases and web 

pages of institutions 

and firms and from 

previous studies on 

the marine 

biotechnology 

industry in Northern 

Norway and Tromsø.  

It is difficult to construct regional advantage in a peripheral region in 

an industry dominated by an analytic knowledge base because of the 

lack of spillovers of market knowledge. In such regions also, 

synthetic knowledge on how to industrialise research results 

knowledge is needed. In addition, the concept of related variety 

should be viewed in a broader industrial and geographical sense. 

Blažek et al. (2011)  To contribute to current discussions on 

the relevance of local/regional versus 

global knowledge sources for the 

competitiveness of firms when 

attempting to construct regional 

advantage in knowledge-intensive 

industries from the perspective of a post-

communist country (the Czech Republic). 

Czech Republic: Prague 

(metropolitan region) 

and Ostrava (Old 

industrial region)  

In-depth interviews 

of managers/research 

specialists of 18 

biotech firms in 

Prague and 30 ICT 

firms in Ostrava. 

The position of a region within the regional structure of a particular 

country seems to be a very important knowledge sourcing factor to 

consider when attempting to construct regional advantage. In the 

case of capital cities like Prague, the role of the national level seems 

to be much less important (as suggested by the local buzz-global 

pipelines model), while for other regions, the national level (i.e. 

knowledge accumulated within the various institutions of the capital 

and of other major cities) could be of key importance. 
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Doloreux et al. 

(2012) 

Compares the construction of regional 

advantage and the development paths of 

specific industries in two different types 

of non-metropolitan regions, Tromsø in 

Norway and La Pocatière in Canada 

Norway: Tromsø (non-

metropolitan region) 

Canada: La Pocatière 

(non-metropolitan 

region) 

A study using 23 

interviews conducted 

with key informants 

from a total of 28 

private and public 

organisations 

involved in the 

marine biotechnology 

industry in Tromsø 

and the   transport 

equipment, 

engineering 

technology and 

agribusiness 

industries in La 

Pocatière. 

A higher level of industrial dynamism is found in La Pocatière than 

in Tromsø due to: (1) a narrower regional innovation system (RIS) 

in Tromsø; (2) the fact that the target industry in Tromsø (marine 

biotechnology) is, in general, more difficult to develop outside 

metropolitan regions than the diverse mechanical engineering 

industry found in La Pocatière; (3) a biased focus on the development 

of research-based knowledge and academic spin-offs in Tromsø 

compared with a more varied set of strategies used in La Pocatière; 

and (4) La Pocatière’s location in proximity to the Quebec 

metropolitan region. 

Tödtling et al. (2011) (1) How do RIS characteristics and 

innovation conditions for ICT firms vary 

for the three regions (Vienna Salzburg, 

Upper Austria? (2) How do firms’ 

innovation activities and knowledge 

sources differ between the types of RIS? 

(3) To which extent do policies take such 

differences in innovation conditions, 

processes, and knowledge bases into 

account? 

Austria: Metropolitan 

regions of Vienna and 

Upper Austria and the 

non-metropolitan region 

of Salzburg 

A qualitative study 

based on interviews 

with 110 companies 

in the ICT sector as 

well with a number of 

key policy actors  

When attempting to construct regional industrial advantage, a better 

link of innovation policy with the relevant firms and knowledge 

providers has to be considered. Similarly, policy should be adapted 

to the dominant industrial knowledge base, the institutional 

environment and RIS characteristics. 

 

 

Aranguren and 

Larrea (2011) 

(1) What determines the potential of a 

policy learning process to construct 

regional advantage? (2) How can policy 

learning be organised to help construct 

regional advantage? 

Spain: Basque Country 

(Metropolitan region) 

Data consist both of a 

survey of 27 firms 

and 25 interviews of 

CEOs 

The capacity for knowledge cogeneration in the learning process (i.e. 

what the actors contributing to the policy process learn in order to 

improve the policies they are helping to define and develop) is the 

determining factor in the policy learning process for constructing 

regional advantage. To help construct regional advantage policy, it 

is critical to build cooperative networks, which can serve as arenas 

for public-private partnerships. Similarly, researchers might also be 

engaged to foster the learning process when designing strategies for 

constructing regional advantage. 

Coenen and 

Moodysson (2009) 

(1) How has the policy initiative 

addressed the system failures in the 

regional innovation system? (2) How did 

the policy initiative cater for sector and 

territory specificity in order to construct 

regional advantage? 

Sweden: Metropolitan 

region of Skåne 

A case study using 

secondary data and 

semi-structured 

interviews 

A successful policy for constructing regional advantage must be 

embedded in and attuned to the specific needs and available 

resources in particular regions. 
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Skokan and Rumpel 

(2007) 

To familiarise with the new concept of 

constructing regional advantage and 

assess the possibility of its 

implementation in Czech regions 

Czech Republic NUTS* 

3 regions 

Use of secondary 

data 

Policies for constructing regional advantage cannot be applied in a 

uniform way in all Czech regions because they have different 

endowments in terms of knowledge bases and degree of relatedness 

Coenen and Asheim 

(2006) 

How can a dynamic and contextualised 

triple helix model contribute to 

constructing regional innovation systems 

that are sensitive to their industrial and 

territorial preconditions? 

Denmark: Salling (non-

metropolitan) 

Canada: Saskatoon (non-

metropolitan) 

Sweden: Scania 

(metropolitan) 

Previously published 

studies on the 

furniture cluster of 

Salling, the agri-food 

cluster in Saskatoon 

and the food cluster 

of Scania 

Constructing regional advantage through a triple helix model will 

requires changing target levels towards a more systemic approach 

based on collective community-of-practice based learning and 

aiming innovation support towards more pro-active behavioural 

change based on associative governance. 

Isaksen and Karlsen 

(2013) 

Discuss the extent to which small 

regions, with less developed regional 

innovation systems may also constitute 

the basis for developing regional 

advantage 

Norway: Non-

metropolitan regions of 

Horten, Adger, Tromsø 

and Raufoss 

A study using a 

combination of a 

survey data, former 

studies and informant 

interviews. The 

regional industry 

concerned are the 

marine biotechnology 

industry in Tromsø, 

the electronics 

industry in Horten, 

the production of 

lightweight material 

goods in Raufoss and 

the oil and gas 

equipment supply 

industry in Agder. 

Adapting the CRA framework to small regions requires focusing 

more on increasing the innovation capabilities at the level of the firm, 

placing less emphasis on the endogenous capacity of regional 

innovation systems, emphasising the importance of experience-

based knowledge in local labour markets and concentrating more on 

the need for a diversity of knowledge bases at the regional level. 

*Nomenclature of territorial units for statistics



 

39 

 

As also established in Chapter 1, the CRA framework constitute a robust theoretical 

framework for analysing regional industrial innovation (Isaksen & Karlsen 2013; 

Karlsen, J, Isaksen & Spilling 2011). Thus, it is worthwhile to pay heed to Isaksen 

and Karlsen’s (2013), especially as policy makers are still in search of an ideal 

framework for promoting regional industrial competitiveness (Balland et al. 2018; 

Morgan 2015, 2017; Moulaert & Sekia 2003). 

2.3.1 Conceptualisation of the term region in the CRA literature 

Regarding the conceptualisation of the term region, as expected, a region is 

understood as a sub-national territorial unit. As in the RIS literature, four types of 

regions are often distinguished in the CRA literature based on the typology proposed 

by Tödtling and Trippl (2005): 

• peripheral regions, 

• old industrial regions, 

• fragmented metropolitan regions, and  

• innovative metropolitan regions. 

Peripheral regions often refer to small, sparsely populated regions located outside 

major metropolitan areas and leading clusters (Isaksen & Sæther 2015). They are 

characterised by a narrow industrial base, few knowledge institutions (e.g. 

universities or R&D institutes) and have a limited number of supporting institutional 

infrastructures (Nuur & Laestadius 2010; Virkkala 2007). In theoretical terms, they 

are called thin regions (Isaksen 2014; Tödtling & Trippl 2005). 

Old industrial regions are those characterised by strong clustering and 

overspecialisation in mature industrial sectors experiencing decline and often host 

to externally controlled firms (Cooke 1995; Tödtling 1992). They are also 

confronted with what Hassink and Shin (2005, p. 571) call ‘the negative side’ of 
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clustering which occurs when clusters are no longer a source of competitive 

advantage, having  become ‘insular, and inward-looking systems’. A possible 

explanation of clusters decline is that the close inter-firm networks and strong 

political support, the industrial atmosphere and the highly developed infrastructures 

which were once a source of strength have turned into ‘stubborn obstacles to 

innovation’ (Grabher 1993, p. 256). According to Grabher (1993), the lock-ins or 

failures might be functional (too rigid inter-firm networks), cognitive (the common 

world view that impedes on the creation of a new path), and political (strong 

symbiotic relationships between public and private key actors hindering industrial 

restructuring). Innovative activities in these areas, as in peripheral regions, are 

incremental and process innovations dominate (Tödtling & Trippl 2005). 

Fragmented metropolitan regions refer to regions lacking in innovative networks 

and interactions between universities and firms as well as among local companies 

in spite of having all the pre-requisites for innovation (European Commission 2006). 

As a result, they lack dynamic clusters and have below average patenting and 

product innovation though well equipped with highly developed organisational 

infrastructures, public research and educational institutions as well as knowledge 

transfer organisations. 

Finally, innovative regions are metropolitan regions with a high number of 

educational and R&D institutions not suffering from fragmentation. Although 

innovative, they are facing intense competition from emerging countries (especially 

Asian countries). These regions have the best conditions for constructing regional 

advantage but should diversify into new but related sectors and avoid lock-in in 

existing sectors (European Commission 2006).  
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Although the four types of regions described above are distinguished, the main 

regions analysed in the literature are metropolitan and non-metropolitan regions, 

often in the same country or in multiple countries. For example, while Brzica (2009) 

focuses on the metropolitan region of Vienna in Austria, Doloreux et al. (2012) 

compare the two non-metropolitan regions of La Pocatière (Canada) and Tromsø 

(Norway). Coenen and Asheim (2006) analyse the metropolitan region of Scania 

(Sweden) and the metropolitan regions of Salling (Denmark) and Saskatoon 

(Canada). In this thesis, the focus is on the Australian regions of Perth (metropolitan) 

and Tasmania (non-metropolitan). As explained in the previous chapter, these two 

regions are host to maritime firms whose innovation activities will be explored. The 

study is therefore the first application of the CRA framework in the Australian 

context. 

2.3.2 Themes addressed in the CRA literature 

A close examination at the publications summarised in Table 2.4 revealed they could 

be classified into three groups. The first group comprises four publications centred 

on explaining the concept of CRA following its inception. Among these, a report 

published by the European Commission (2006) presents the CRA framework as a 

flexible yet rigorous tool that could be used to promote industrial innovation in 

European regions. The report also highlights the necessity for regions to put in place 

measures to attract and retain people as part of the process of constructing regional 

industrial advantage. In their introduction to the special issue of European Planning 

Studies Volume 19, Issue of 7 July 2011, consecrated to constructing regional 

advantage in Europe, Asheim, Moodysson and Tödtling (2011) herald the CRA 

approach as state-of-the-art regional innovation system policy which overcomes the 

limitations of Porter’s cluster approach. It does so by drawing from the regional 
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innovation system approach to explain how innovation occurs and integrating 

influential concepts of distributed knowledge networks, knowledge bases, RIS and 

related variety as its building blocks. In another introduction to the special issue of 

European Urban and Regional Studies Volume 20, Issue 2 of April 2013 focused on 

knowledge sourcing, innovation and constructing advantage in regions of Europe, 

Tödtling, Asheim and Boschma (2013) argue that a clear understanding of the 

knowledge base of the regional industrial structure will help define the knowledge 

sourcing patterns when attempting to construct regional advantage. Finally, 

Boschma, Ron (2014) compares the CRA framework to the concept of smart 

specialisation (SS). He argues that the CRA framework is more of a theoretical 

concept than the SS approach. He further states that its main strength lies in its focus 

on identifying related variety and bottlenecks in a region which prevent related 

industries from connecting and interacting. These connections and interactions in 

turn provide opportunities for regions to diversify into new activities. Another merit 

of the CRA concept that Boschma (2014) identifies is its incorporation of a 

geographical dimension and of the context in which the innovation process takes 

place, an issue that has been not thoroughly addressed in the SS concept. In summary, 

this first group of papers describes the CRA framework as a promising theoretical 

framework for analysing and promoting regional industrial innovation. 

The second group is composed of three conceptual articles. Asheim et al. (2007) 

argue that professionals associated with different knowledge bases often have 

different lifestyle preferences. For example, in the Swedish-Danish Øresund region, 

artists (symbolic knowledge base) prefer urban living while life scientists prefer 

living in residential districts of small university towns. Consequently, depending on 

the dominant regional industrial structure, measures to attract human capital in 
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regions when attempting to construct regional advantage should be tailored to their 

lifestyle preferences. Cooke (2007) and Asheim, Boschma and Cooke (2011) make 

the case for constructing regional advantage around industry, stakeholders and 

policy platforms. However, the components of these platforms (university, 

governance, finance, talent and infrastructures) are already encompassed by the 

broader view of the RIS adopted in the CRA framework (Asheim 2012; Lundvall 

2008). 

The third group of studies, which is closer to this thesis, comprises eleven 

publications either using the CRA framework as a theoretical lens to explore a 

phenomenon or empirically test how it could be applied as a tool to analyse and 

promote the competitiveness of a regional industry. Among these, Skokan and 

Rumpel (2007) examine how the CRA framework could be applied in the Czech 

Republic. They argue for considering the specifics of each Czech region in terms of 

the predominant industrial knowledge base and the degree of industrial relatedness 

when applying the CRA framework. The need to fine-tune strategies based on each 

region’s endowments and location is also emphasised by Coenen and Asheim (2006), 

Tödtling et al. (2011), Blažek et al. (2011) and Coenen and Moodysson (2009). 

Coenen and Moodysson (2009) also contend that emphasis should be placed on links 

between government, university and industry. A similar argument is made by 

Aranguren and Larrea (2011) who highlight the necessity of building cooperative 

networks between public and private sectors and research in the process of 

constructing regional advantage. The importance of links and networks is equally 

implied by the broader view of the RIS (Asheim 2012; Lundvall 2008). Brzica (2009) 

concludes, after analysis of the Vienna-Bratislava metropolitan area (VBMA), that 
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the CRA framework could be used for creating the urban dynamism needed for 

stimulating its competitiveness. 

With regard to the usefulness of the CRA framework, Oliveira (2015) shows that it 

can be relied upon for establishing a cross-border regional branding strategy. Taking 

a comparative perspective and focusing on two non-metropolitan regions, La 

Pocatière (Canada) and Tromsø (Norway), Doloreux et al. (2012) show that factors 

affecting the construction of regional advantage in these types of regions include the 

proximity to a metropolitan region, the nature of the RIS, the type of industry 

involved and the presence of a diversified knowledge base. In relation to non-

metropolitan regions, Karlsen, J, Isaksen and Spilling (2011) and Isaksen and 

Karlsen (2013) take a more critical perspective regarding the relevance of the CRA 

framework for promoting regional industrial competitiveness in these regions. They 

argue for the need to view the concept of related variety in a broader sense in such 

regions given their thin industrial structure and low propensity to generate spillovers 

needed to trigger related variety. They advocate for an alternative approach which 

consists of linking regional firms to cognitively related knowledge networks outside 

the region. Such an approach for promoting related variety has earlier been proposed 

by Boschma, Ron (2004) for both metropolitan and non-metropolitan regions.  

2.3.3 Data and methodologies used in the CRA literature 

With respect to the methods, data used for empirical analysis have predominantly 

been qualitative and consist of interviews, secondary materials or previous research 

(e.g. Doloreux et al. 2012; Isaksen & Karlsen 2013). Although surveys were also 

used in combination with other types of data (e.g. Aranguren & Larrea 2011; 

Karlsen, J, Isaksen & Spilling 2011), no robust statistical techniques were used to 

analyse the collected data as they were mainly demographic data. The CRA 
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framework is yet to be explored using a mixed methods design. As argued in the 

first chapter, only such mixed methods studies can provide breadth and depth of 

understanding on how to apply the CRA framework. 

2.3.4 Limitations of the CRA framework 

On the limitations of the CRA framework, Karlsen, J, Isaksen and Spilling (2011) 

and Isaksen and Karlsen (2013) identify two shortcomings. The first relates to its 

implicit inclination towards large metropolitan areas making its application to their 

non-metropolitan counterparts difficult. These authors argue that the building block 

related variety is built on assumptions of urbanisation economies and knowledge 

spillovers which are less relevant in less urbanised regions. Related variety in a 

region is generally measured as the share of jobs in five-digit standard industrial 

classification (SIC) sectors belonging to the same two-digit level (Frenken, Van 

Oort & Verburg 2007). Thus, a high share of five-digit sectors in a region belonging 

to the same two-digit level implies the presence of complementary industries with 

common input factors. Karlsen, J, Isaksen and Spilling (2011) and Isaksen and 

Karlsen (2013) have shown empirically that when applying the CRA framework, 

related variety is less relevant in non-metropolitan regions. 

The second limitation relates to the lack of focus of the CRA framework on the firm 

level. As pointed out by Isaksen and Karlsen (2013, p. 12), ‘the CRA framework 

does not really address the firm level’. Addressing the firm level is critical since the 

firm is the central actor for innovation in the CRA framework. This lack of focus on 

the firm level innovative capabilities might be explained by its close links of the RIS 

approach, whose main theoretical concepts are concerned with the macro and meso-

levels  rather  at the micro level (Asheim, Coenen & Moodysson 2015; Maskell 

2001). Of note however, seminal contributions by Sternberg and Arndt (2001), 



46 

  

Beugelsdijk (2007), Lin and Wang (2009), Wang, C and Lin (2013), Smit, Abreu 

and de Groot (2015), López-Bazo and Motellón (2018) and Crescenzi and Gagliardi 

(2018) demonstrate that firm-level determinants of innovation are of greater 

importance than region-specific characteristics. Developing firms’ innovative 

capabilities is even more critical for firms located in non-metropolitan regions as 

they seldom benefit from spillovers from agglomeration economies largely 

generated in urban environment that trigger innovation (De Beule & Van Beveren 

2012; Moreno, Paci & Usai 2005; Naz, Niebuhr & Peters 2015; Varga 2000). In 

addition, firms in non-metropolitan regions are often of smaller sizes, lack the 

resources for research and development and are consequently less innovative than 

their metropolitan counterparts (McCann, P 2008; Shefer & Frenkel 2005). Based 

on these two shortcomings, the challenge is to reformulate the CRA framework so 

that it addresses the firm level and fits for analysis and promotion of industrial 

innovation in both metropolitan and non-metropolitan regions. Such a 

reconceptualisation is proposed next. 

2.4 A proposed reconceptualisation of the CRA framework  

Building on suggestions by Karlsen, J, Isaksen and Spilling (2011) and Isaksen and 

Karlsen (2013), this thesis proposes a reconceptualisation of the CRA framework 

with a focus on two key aspects. First, a greater focus on firm innovative capabilities 

and second, dealing with the concept of related variety. Each of these is next 

discussed. 

With respect to the first aspect, although Karlsen, J, Isaksen and Spilling (2011) and 

Isaksen and Karlsen (2013) call for a greater focus on firms’ innovative capabilities 

while applying the CRA framework, they fail to provide a clear framework for doing 

so. This thesis takes on this challenge. According to Djoumessi, Chen and Cahoon 
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(2019), the two most influential concepts for addressing innovation at the firm level 

in the innovation management literature are the concepts of absorptive capacity (AC) 

and innovation capability (IC). AC is the “ability of a firm to recognise the value of 

new, external information, assimilate it and apply it to commercial ends” (Cohen & 

Levinthal 1990, p. 128). IC is  “the ability to continually transform knowledge and 

ideas into new products, processes and systems for the benefit of the firm and its 

stakeholders” (Lawson & Samson 2001, p. 384). As per their definitions, these two 

concepts seem to convey the same idea. Therefore, any of the two could serve as a 

potential lens for addressing innovation at the firm level. The next step was a deeper 

examination of the dimensions and variable used to operationalise each of these 

concepts shown in Table 2.4. 

As per Table 2.4,  Cohen and Levinthal (1990) distinguish between “inward-looking” 

and “outward-looking” absorptive capacity, which complement each other. The 

former relates to the efficiency of internal communication between the firm’s 

subunits whereas the latter refers to the points of contact of the firm with external 

sources of knowledge (e.g. customers often serve as such points of contact).  

Lawson and Samson (2001) on the other hand, operationalise the IC concept using 

seven dimensions which include: 

• vision and strategy; 

• harnessing the competence base (i.e. ability to correctly and effectively 

direct resources to where they are required);  

• organisational intelligence (i.e. capability to process, interpret, encode, 

manipulate and access information in a purposeful, goal-directed manner); 

•  creativity and idea management; 
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• structures and systems (i.e. presence of an optimal overall formal business 

structure);  

• culture and climate; and 

• management of technology.  

Table 2.4: Dimensions used to operationalise the concepts of AC and IC 
Concepts  Dimensions 

Absorptive 

capacity 

(AC) 

Inward-looking AC 

• Efficiency of internal communication between the firm’s subunits 

Outward-looking AC  

• Points of contact of the firm with external sources of knowledge 

Innovation 

capability 

(IC) 

Vision and strategy 

• Conscious focus on innovation 

• Innovation discussed in company’s strategy documents  

• Innovation included as a topic of discussion in strategy focused meetings 

Organisational structure and systems 

• Flexible organisational structure 

• Reward systems for creative and innovative employees 

• High difficulty goals for employees 

Culture and climate 

• Tolerance of ambiguity from employees 

• Investment in employee training 

• Employee provided with creative time 

• Communication within the company and its network of firms 

Organisational intelligence 

• Learning about customers 

• Learning about competitors 

Harnessing the competence base 

• Welcoming ideas from all organisational levels 

• Employees provided with required resources  

• Appointing key peoples in charge of innovation 

• E-business practices performed in the company 

Creativity and idea management 

• Creativity at all organisational levels encouraged 

Management of technology 

• Combining and recombines knowledge from different industries 

Source: Cohen and Levinthal (1990) and Lawson and Samson (2001) 

Some of the dimensions proposed by Lawson and Samson (2001) have several 

indicators. For example, the harnessing of the competence dimension is modelled 

using four indicators: welcoming ideas from all organisational levels; providing 

employees with the required resources; appointing key people in charge of 

innovation; and performing e-business practices. The dimensions “management of 

technology” and “creativity and idea management” however have only one indicator. 
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In terms of similarities between the dimensions of AC and IC, an in-depth 

examination at Table 2.4 reveals that effective internal communication addressed by 

inward-looking AC is also one of the indicators of the culture and climate dimension. 

In addition, the points of contact of firms with external sources of knowledge for 

innovation are primarily their customers, suppliers and competitors (Foss, N, 

Laursen & Pedersen 2011; Foss, N, Lyngsie & Zahra 2013; Laursen & Salter 2006). 

Thus, outward-looking AC is very similar to organisational intelligence. In their 

conceptualisation of the organisational intelligence dimension, Lawson and Samson 

(2001) highlight the importance of knowledge drawn from customers and 

competitors as sources of information for innovation. It can be inferred that the two 

dimensions of the AC concept are enveloped by the IC concept. The dimensions of 

the IC concept also include firms’ internal organisational practices triggering 

innovation such as rewards systems for creative and innovative employees and 

flexible organisational structure, which are well recognised in the literature (e.g. 

Foss, N, Laursen & Pedersen 2011; Foss, N, Lyngsie & Zahra 2013). Firms’ internal 

practices affecting innovation are often described in terms of combinations of 

variables relating to structure (e.g. departmentalisation, high level of delegation of 

decision rights, etc.), communication channels, and reward systems (Colombo & 

Delmastro 2002; Laursen & Foss 2003; Mendelson 2000; Zenger & Hesterly 1997). 

Other practices, positively affecting innovation, included in the IC dimensions and 

well recognised in the literature are vision and strategy which constitute a critical 

part of the institutionalisation process for innovation (Anthony, Johnson & Sinfield 

2008; Gupta, P 2006; Pearson 1989), culture and climate (Ahmed 1998; Martins & 

Terblanche 2003), harnessing the competence base (Saunila 2017; Saunila & Ukko 

2014), creativity and idea management (Amabile 1997; Brem & Voigt 2007; Iddris 

2016) and management of technology (Foroudi et al. 2016). 
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Although Cohen and Levinthal (1990) stipulate that internal organisational practices 

influence the identification, assimilation and transformation of knowledge into 

innovations, they do not explain which one of these matters and why (Foss, N, 

Laursen & Pedersen 2011).  The AC literature in general has also been criticised for 

being overly focused on the impact of R&D investments on firm innovation and 

paying little attention to the organisational practices affecting innovation (Foss, N, 

Laursen & Pedersen 2011).  

Because the IC’s dimensions are all associated with the firm level determinants of 

innovation, it has been chosen as a framework for addressing the firm level while 

applying the CRA framework in this thesis. The credibility of this concept is also 

demonstrated by the great influence it has had in the innovation management 

literature in general in recent decades and in other disciplines (Djoumessi, Chen & 

Cahoon 2019). For example, it has been embraced across a variety of disciplines 

and served as a basis for the development of business and management concepts 

such as professional service firm innovation capability (Hogan et al. 2011) and the 

standardised innovation management system model analysis (Mir, Casadesús & 

Petnji 2016). In addition, IC has served as the basis for the development of  the 

concept cross-industry innovation capability by regional scientists and economic 

geographers (Hauge et al. 2017). Furthermore, there is increasing recognition that 

developing IC is key to firms’ competitiveness (Ngo & O'Cass 2013; Wang, X & 

Dass 2017). Therefore, the IC concept constitutes a solid framework for analysing 

and promoting firm level innovation. The eighteen items related to the dimensions 

of the IC concept designed by Lawson and Samson (2001) will serve as variables 

used to explore firm level determinants for constructing regional industrial 
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advantage during the questionnaire design for quantitative data collection and 

analysis. 

The second aspect of the proposed reconceptualisation regards the concept of related 

variety. As strictly conceptualised by Frenken, Van Oort and Verburg (2007), 

related variety is measured as the share of, for example, jobs in a region that are 

found in five-digit standard industrial classification (SIC) sectors that belong to the 

same two-digit level using entropy indicators. Morrissey and Cummins (2016) have 

recently used an input-output approach to measure related variety. As also shown in 

a recent review of publications on this concept by Content and Frenken (2016), 

related variety studies typically use time series data in order to observe job growth 

in different industrial sectors over the years. This thesis will be dealing with cross-

sectional data rather than time series data. It is also important to note that the concept 

of related variety is included in the initial CRA framework as one of the building 

blocks that must be promoted rather than with the intention of measure it. As such, 

no attempt to measure related variety will be made in this thesis.  

Research has shown that a high degree of related variety in a region leads to 

improved performance and innovation at the firm level (Aarstad, Kvitastein & 

Jakobsen 2016). Recommendations for promoting related variety include attracting 

innovative firms with complementary knowledge base to that of the industrial 

knowledge base of firms located in a region or sourcing extra-regional 

complementary knowledge to that of firms located in these regions (Boschma, Ron 

2008; Isaksen & Karlsen 2013; Karlsen, J, Isaksen & Spilling 2011). Such measures 

bring into the region cognitively related knowledge likely to trigger spin-off and 

innovation (Boschma, Ron 2004; Nooteboom et al. 2007). As pointed out earlier, 

being able to promote related variety through the sourcing of complementary 
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knowledge challenges the fundamental assumption of the concept of related variety 

that spillovers are ‘geographically bounded’ (Frenken, Van Oort & Verburg 2007, 

p. 686). Indeed, one of the building blocks of the CRA framework, the concept of 

distributed knowledge networks, indeed deals with knowledge sources outside the 

region. Complementary knowledge is therefore just one of the types of knowledge 

brought into the region from distributed knowledge networks. It can be inferred that 

the concept of distributed knowledge networks in the CRA framework also 

implicitly deals with related variety. Thus, this thesis argues that the concept of 

related variety might become redundant in the CRA framework.  

With the two reconceptualisations, the building blocks of the CRA framework used 

in thesis include the concepts of innovation capability, distributed knowledge 

networks, knowledge bases and regional innovation systems. These are shown in 

Figure 2.2.  

 

Figure 2.2: Building blocks of the reconceptualised CRA framework 
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2.5 Summary  

This chapter focused on the CRA framework, starting with its theoretical roots. It 

was established in this chapter that the CRA framework is a sound theoretical 

framework for analysing and promoting regional industrial innovation. A lack of 

mixed methods studies in this literature has also been highlighted. A key finding of 

the chapter following a review of publications on the concept revealed that the initial 

CRA framework was limited regarding its ability to address the firm level and its 

applicability to non-metropolitan regions. A reconceptualisation has also been 

proposed. The variables to be used to quantitatively operationalise the proposed 

framework (see later in Chapter 5) were also identified. Because the proposed 

framework will be tested as a tool for analysing and promoting innovation in the 

maritime industry, the next chapter reviews the extant literature on innovation in 

maritime clusters.  
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CHAPTER 3: INNOVATION RESEARCH IN THE MARITIME 

INDUSTRY 

 

3.1 Introduction 

In the previous chapter, the CRA framework was introduced. A review of extant 

studies on the concept highlighted the need for a reconceptualisation of the CRA 

framework, which was subsequently proposed. It also highlighted that the CRA 

framework is an analytical tool for analysing and promoting regional industrial 

innovation. This chapter discusses innovation in the maritime industry which is the 

focus of this study. It has three objectives. The first is to present the different 

approaches to innovation, clarify how it is understood, and present the current state 

of innovation research in the maritime industrial context within which the 

reconceptualised CRA framework will be applied. The second is to discuss the 

cluster concept, which has consistently been as used a theoretical lens for analysing 

and promoting innovation in the maritime industry, with specific emphasis on the 

maritime cluster approach to regional industrial innovation. Finally, the chapter 

makes the case for a CRA approach to regional industrial innovation in the maritime 

industry, using Australia for the empirical study. 

3.2 The different approaches to innovation 

Even though most innovation scholars consider Schumpeter (1934) as the pioneer 

of innovation research (Lundvall 2008), they have taken different approaches to its 

examination (Steiber & Alänge 2013). This has resulted in not only the 

fragmentation of the innovation literature (Fagerberg, Mowery & Nelson 2005) but 

also an incomplete understanding of the phenomenon (O'Connor, Paulson & 

DeMartino 2008). Four broad approaches to innovation are distinguished in the 
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literature (Johannessen, Olsen & Lumpkin 2001): individual-oriented; structure-

oriented; interactive-oriented; and systems of innovation-oriented. 

The individual-oriented approach is centred on how individual factors such as age, 

gender, educational level, cognitive differences and creativity influence innovation 

(e.g. Romero & Martínez-Román 2012; Scott, SG & Bruce 1994). The structure-

oriented approach focuses on how organisational structures promote or hinder 

innovation (e.g. Foss, N, Lyngsie & Zahra 2013; Laursen & Foss 2003; Lawson & 

Samson 2001). Also emphasised in this approach is the relationship between the 

organisation and the environment (e.g. Slappendel 1996). The interactive-oriented 

approach focuses on the reciprocal influences of action and structure on the 

innovation process (e.g. Pettigrew, Woodman & Cameron 2001; Van de ven & 

Poole 1988), often with emphasis on the political context within which innovation 

occurs (e.g. Child & Smith 1987). Finally, the systems-oriented approach pioneered 

by the works of Freeman (1982), Lundvall (1985) and Cooke, Gomez Uranga and 

Etxebarria (1997) focus on how firm-level innovation is influenced by national and 

regional innovation systems. The RIS as described in Chapter 2 thus fit into the 

system approach to innovation.   

Early studies on the RIS approach to innovation were predominantly focused on the 

interactions between the knowledge production structure and the knowledge 

exploitation structure (Asheim 2012). The knowledge production structure was 

considered mainly in terms of university and research centres, with emphasis on 

R&D (Asheim 2012; Boschma, Ron 2014). This is because innovation was thought 

to occur in a linear manner in the following order:  research and development, 

product and process development, production, and marketing and diffusion. 

Understanding the innovation process in this linear manner is generally called the 
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linear innovation model (Asheim & Isaksen 1997). Research on RIS approaches to 

innovation has moved from the linear understanding of innovation to a view 

emphasising innovation as an interactive learning process, referred to as the 

interactive innovation model (Asheim & Isaksen 1997; Lundvall & Borrás 1997). 

The focus is no more solely on R&D in the interactive innovation model. Apart from 

universities and research centres, higher education institutes (HEIs), technical 

schools are also considered as part of the knowledge production structure. Similarly, 

interactions between the knowledge production structure, firms, suppliers, 

customers and other relevant actors (e.g. chamber of commerce) are considered key 

to the innovation system.  The distinctive elements from the two innovation models 

in the innovation systems approach are presented in Table 3.1. The close link 

between the CRA framework and the RIS approach to innovation has also been 

explained in Chapter 2. This research therefore fits into RIS approaches to 

innovation.  

Table 3.1: Characteristics of the two types of innovation models 
         Linear 

innovation model 

Interactive innovation model 

Important actors Large firms and the 

R&D sector 

Both small and large firms, the R&D 

sector, clients, suppliers, technical 

colleges, public authorities 

Important inputs 

in the innovation 

process 

R&D R&D, market information, technical 

competence, informal practical 

knowledge 

Geographical 

consequences 

Most innovative 

activity (R&D) in 

central areas 

Innovation activity more geographically 

widespread, but especially occurring in 

manufacturing milieu 

Typical industrial 

sectors 

     Fordist 

manufacturing 

Flexible industrial sectors  

Implications for 

regional policy  

Promote R&D in 

less central areas 

Develop regional innovation systems, 

linking firms to wider innovation 

systems 

Source: Asheim and Isaksen (1997, p. 303) 

Irrespective of the approach taken, innovation scholars agree that innovation must 

incorporate an element of newness (Johannessen, Olsen & Lumpkin 2001). The 

question however is what is new, how new and new to whom? Answering this 
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question is critical as innovation scholars have different views on what should be 

new in an innovation, the degree of newness as well as the unit of adoption.  

Because of the fragmentation of the innovation literature, various definitions of 

innovation have been proposed. For example, Nelson and Rosenberg (1993, p. 4) 

define innovation as the process by which ‘firms master and get into practice product 

designs and manufacturing processes that are new to them’. However, their 

definition is inclined towards the manufacturing industry but is irrelevant to the 

services industry. This might be justified by the fact that earlier conceptualisations 

of innovation were modelled on manufacturing and technology-intensive industries 

(Gallouj & Weinstein 1997; Sundbo 1997). Yet, over the years, a substantial strand 

of research has emerged and shown that innovation does occur in the services driven 

industries (e.g. Castro, Montoro-Sanchez & Ortiz-De-Urbina-Criado 2011; Hipp & 

Grupp 2005; Pires, Sarkar & Carvalho 2008). Similarly, research has also shown 

that innovation as conceptualised by Schumpeter is not limited to products or 

services but also includes organisational and marketing changes (Damanpour 1996; 

OECD 2005; Tödtling & Grillitsch 2014; Trott 2005). Consequently, a broader 

definition of innovation is often adopted in innovation surveys across the globe 

(Arundel, O’Brien & Torugsa 2013; Arundel & Smith 2013). In this broader view, 

an innovation is the introduction of a new or significantly improved product (good 

or service), process, organisational method, or marketing method which is new to 

the firm but not necessarily new to the market. What is new might be a product (i.e. 

a good or a service), a process, an organisational method or a marketing method. 

Regarding how new and new to whom, an innovation might either be a significant 

improvement of an existing product, process, organisational method, or marketing 

method, or the novel introduction of any of these within the firm, the industry or the 
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market. Notwithstanding this broader understanding of innovation, there’s no 

agreement in the literature regarding how innovation should be studied (Sørensen, 

Mattsson & Sundbo 2010). As a result, emphasis is often on a specific type 

depending on the industrial context. It is therefore important to understand how 

innovation has been approached from the perspective of maritime scholars.  

3.3 Overview of innovation research in the maritime industry 

Though considered a relatively conservative industry, research has shown that 

innovation does occur in the maritime industry (e.g. Bass & Ernst-Siebert 2007; 

Doloreux & Melançon 2008; Makkonen, Inkinen & Saarni 2013; Quintana et al. 

2016). An in-depth examination of publications on innovation in the maritime 

industry suggests that maritime scholars have studied innovation from sectorial, 

regional and national perspectives. 

3.3.1 A sectorial approach to innovation in the maritime industry 

Regarding the sectorial perspective, the port sector has been the most analysed in 

terms of innovation. Within this perspective, some scholars focus on the adoption 

or implementation of specific types of innovations in seaports. For example, while  

Lam and Notteboom (2014) and Acciaro et al. (2014) focus on the implementation 

of green innovations in seaports, Arduino et al. (2013) and Carlan et al. (2017) focus 

on the adoption of innovative concepts and of digital innovation in seaports 

respectively. Others such as Vanelslander, Sys and Carlan (2016) and Acciaro et al. 

(2018) identify the factors underpinning the success of innovation processes in 

seaports. In addition,  De Martino et al. (2013) discuss the relationships among the 

actors involved in logistics innovations in seaports while Quintana et al. (2016) aim 

to identify the types of environmental innovations introduced in seaports. Except for 

Quintana et al. (2016), who specifically identify  product, process, marketing and 
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organisational innovations in seaports, other researchers (e.g. Acciaro et al. 2014; 

Carlan et al. 2017) taking this perspective either focus on a specific type or the 

processes involved in the implementation of one of the innovation types.  

3.3.2 A regional perspective to innovation in the maritime industry 

As per the regional perspective, various maritime sectors (e.g. ship and equipment 

manufacturing, marine transportation and related services, knowledge intensive 

maritime services, marine engineering, marine biotechnology, aquaculture and 

fishing) are often included (e.g. Doloreux 2006; Doloreux, Shearmur & Figueiredo 

2016; Isaksen 2009; Monteiro, P 2016). The Québec’s coastal region (Canada) and 

the Møre and Romsdal region (Norway) have been the two main settings for scholars 

taking this perspective. In the former, Doloreux (2006) contends that maritime firms’ 

innovative activities are influenced by their internal strategies, cooperation 

behaviour as well as their business environment. In addition, Doloreux and 

Melançon (2009) show that maritime firms’ innovation outputs are positively 

influenced by knowledge developed and diffused by the innovation support 

organisations put in place by policy makers to support their activities. On the other 

hand, Doloreux (2008), Doloreux and Melançon (2008), and Doloreux, Shearmur 

and Figueiredo (2016) argue that the innovative outputs of Québec’s maritime firms 

are not proportional to the multiple strategies put in place to support them.  

In the Møre and Romsdal region, Asheim and Isaksen (2002) and Isaksen (2009) 

show that the innovation performance of maritime firms is influenced by the local 

embeddedness of the industry (i.e. long industrial tradition, strong entrepreneurial 

culture and presence of social capital), firms’ internal innovation capabilities as well 

as their ability to tap into a strong Norwegian innovation system and international 

knowledge networks. Their findings are corroborated by Swahn, Semini and 
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Strandhagen (2016) and Semini et al. (2016) who show that the Norwegian culture 

also plays a role in enhancing the innovation performance of maritime firms in the 

Møre and Romsdal maritime cluster. Hammervoll, Halse and Engelseth (2014) 

provide empirical evidence that the innovation activities of maritime firms in Møre 

and Romsdal are facilitated by their access to service provision and service exchange 

in the forms of information exchange and the exchange of strategic knowledge.  In 

addition, Amdam and Bjarnar (2015) and Amdam, Bjarnar and Wang (2018) 

contend that maritime firms’ individual and collective actions along with 

government support have enabled them to continually innovate and internationalise 

(e.g. in Brazil and China) notwithstanding the competition brought about by 

globalisation. Finally, Halse (2017) shows that maritime firms are actively involved 

in knowledge sourcing in the process of innovating.  

Another regional setting where innovation research in the maritime industry has 

occurred is the Algarve region (Portugal). Monteiro, P, Neto and Noronha (2014) 

show that though still weak, the collaborative networks formed by the firms and 

public institutions have the potential to stimulate innovation in the region. Also, 

Monteiro, P (2016) argues that knowledge intensive business services induce 

innovation in a co-opetitive environment in the Algarve maritime cluster.  

Although this regional approach provides a better understanding of the determinants 

of innovation in maritime firms and often analyses the four types of innovation, 

research has been limited to European (Norway, Portugal) and Canadian regions. 

Hence, there is a need for more maritime studies analysing innovation at the regional 

level in other parts of the world. Such investigations will help establish best practices 

for understanding and promoting innovation in the maritime industry at the regional 

level. 
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3.3.3 A national approach to innovation in the maritime industry 

Researchers taking a national perspective often include all the activities included in 

the country’s maritime industry as they define it. Sectors most commonly 

represented in this literature include ship and equipment manufacturing, marine 

transportation and related services (e.g. ports, shipping and logistics), knowledge 

intensive maritime services, and marine engineering (Bass & Ernst-Siebert 2007; 

Jenssen 2003; Makkonen, Inkinen & Saarni 2013). For example, Bass and Ernst-

Siebert (2007) demonstrate that German maritime firms are very innovative, and as 

a result have been able to internationalise. Because they are innovative, these firms 

not only retain the people they employ but are constantly employing new personnel, 

thus contributing to the nation’s economy. Following analysis of the types of 

innovation in the Finnish maritime industry, Makkonen, Inkinen and Saarni (2013) 

provide empirical evidence that the innovations carried out by firms were mainly 

organisational and influenced by firm size, the intensity of in-house and 

collaborative R&D activities, and level of internationalisation. In the Norwegian 

context, Jenssen and Randøy (2002) demonstrate that the most innovative firms in 

the Norwegian maritime industry are those having an explicit internal innovation 

strategy. Also, Jenssen (2003) concludes that improvements in skills and 

competencies and a stronger interplay between Norwegian maritime firms and other 

organisations within and outside Norway is key to the competitiveness of these firms. 

In addition Benito et al. (2003) show that the Norwegian maritime industry has 

remained innovative despite the challenges brought about by globalisation. 

Similar to the regional perspective, innovation research in the maritime industry at 

the national level is still very limited and dominated by studies focusing on 

European countries (Norway, Germany and Finland). This lack of research at the 



62 

  

national level also highlights the need for more maritime studies focusing on 

innovation in other parts of the world; the findings of which will help establish best 

practices. 

Irrespective of the perspective taken, the conceptualisation of innovation in the 

maritime industry follows the broader view of innovation described in section 3.2, 

i.e. product, service, process, organisational and marketing innovations. Scholars 

from all three perspectives agree that innovation is critical to the competitiveness of 

the maritime industry at the sectorial, regional and national levels; and furthermore 

contributes to the economic prosperity of firms, regions and countries (Jenssen & 

Randøy 2002, 2006). This agreement corroborates with another strand of maritime 

literature which highlights its importance to the prosperity of regions and countries. 

For example, at the sectorial level, research has shown that seaports contribute to 

economic prosperity through employment and local spillovers in regions of Europe 

(Bottasso et al. 2013; Bottasso et al. 2014),  Korea (Jung 2011; Park & Seo 2016), 

and China (Deng, Lu & Xiao 2013; Song & van Geenhuizen 2014). Chang, Shin 

and Lee (2014) also show that seaports contribute significantly to the South African 

economy. At the regional level, the maritime industry has been shown to contribute 

to the prosperity through employment and gross added value contributions of 

regions of Ireland (Morrissey, O'Donoghue & Farrell 2014; Morrissey & 

O’Donoghue 2012), China (Yan et al. 2015) and Canada (Doloreux, Shearmur & 

Figueiredo 2016). Finally, research has demonstrated that the maritime industry 

contributes to the national economy in Ireland (e.g. Morrissey & O’Donoghue 2013; 

Morrissey, O’Donoghue & Hynes 2011), Norway (e.g. Amdam & Bjarnar 2015; 

Benito et al. 2003; Jenssen 2003), Korea (e.g. Kwak, Yoo & Chang 2005) and China 

(e.g. Ding, Ge & Casey 2014) to name a few.  



63 

  

Because the competitiveness of regions and countries can be enhanced through 

innovation in the maritime industry, policy makers around the globe have and 

continue to build regional, national and continental competitiveness strategies 

around the maritime industry. Examples of such strategies at each level have been 

provided in Chapter 1. These strategies often rely of frameworks developed by 

academics, as discussed below. 

3.4 Approaches to promoting the competitiveness of the maritime industry 

According to Doloreux, Shearmur and Figueiredo (2016), the most prominent 

framework that policy makers around the globe have relied upon to promote the 

competitiveness of the maritime industry has been that of cluster, defined in Chapter 

2, Section 2.2, paragraph 4. A number of theoretical justifications have been 

advanced to justify why firms of the same industry benefit from being collocated in 

a cluster and how a cluster triggers innovation, competitiveness and growth (Elola 

et al. 2012; McCann, BT & Folta 2011; Trippl et al. 2015). First, firms located in 

clusters benefit from knowledge spillovers resulting from agglomeration economies, 

and as a result are more innovative (Baptista & Swann 1998; McCann, BT & Folta 

2011). Second, location in a cluster leads to competitive advantage because firms 

located in these clusters benefits from lower transaction costs with regard to access 

to production factors and institutions (Porter 2008). Third, more firm start-ups occur 

in regions with clusters than in those without clusters (Elola, Parrilli & Rabellotti 

2013). These theoretical justifications have also led to the adoption of the cluster 

concept in a variety of disciplines, including maritime studies. The main themes 

addressed in the maritime cluster literature are discussed below. 
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3.4.1 The cluster concept in the maritime literature 

The extant maritime cluster literature can be categorised into five groups. The first 

group deals with the description of actors and institutions in a maritime cluster as 

well as the pre-conditions and institutional arrangements necessary for its 

emergence (e.g. Doloreux & Shearmur 2009; Karlsen, A 2005; Shinohara 2010). 

The second group examines the innovative activities of firms located in maritime 

clusters with main emphasis on firms’ innovative outputs and performance, and how 

they are influenced by cluster and extra-cluster environments (e.g. Benito et al. 2003; 

Doloreux & Melançon 2008; Makkonen, Inkinen & Saarni 2013; Pinto, Cruz & 

Combe 2015). The third group focuses on how maritime clusters evolve over time 

(e.g. Salvador 2013; Zhang, W & Lam 2013, 2017). The fourth, an emerging group, 

attempts to establish typologies of clusters (e.g. Doloreux 2017; Koliousis et al. 

2017). Finally, the last group, which is closer to the current study, focuses on the 

extent to which a maritime cluster approach is useful as a framework for promoting 

regional industrial competitiveness and innovativeness (e.g. Doloreux, Shearmur & 

Figueiredo 2016; Melançon & Doloreux 2013).  

The maritime cluster literature is divided as to what constitutes a maritime cluster. 

This might be justified by the elasticity of the cluster concept (Martin, Ron & Sunley 

2003; Njøs et al. 2017) which has allowed the term ‘maritime cluster’ to be defined 

from both regional, national and continental perspectives. For example, taking a 

regional perspective, Doloreux and Shearmur (2009) define a maritime cluster as a 

geographic region with a higher than average concentration of firms in maritime 

sectors, maritime related research and educational organisations and the presence 

public support mechanisms operated by the government and regional stake-holders, 

through which actors share a common vision of growth and innovation strategies. 
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Taking a country perspective,  de Langen (2002, p. 213) conceptualises a maritime 

cluster as all the ‘core’ activities in a country related to building and operating ships. 

In addition, Monteiro, P, de Noronha and Neto (2013) take a continental perspective 

and define an European maritime cluster including fisheries, the navy and the 

biotechnology industry along with activities related to building and operating ships. 

Because of these various definitions, no consensus has emerged so far on a single 

coherent definition of a maritime cluster, resulting in confusion. 

Doloreux (2017) sheds some light on this confusion and suggests that a maritime 

cluster has broadly been defined from three perspectives. First, as an industrial 

complex within which intersectoral as well as interindustry transactions occur (e.g. 

Morrissey & Cummins 2016; Pagano et al. 2016; Salvador 2013; Salvador, Simões 

& Guedes Soares 2016). Second, as an agglomeration of interlinked industries with 

shared skills, knowledge, demand and other production inputs (e.g. Benito et al. 

2003; Laaksonen & Mäkinen 2013; Makkonen, Inkinen & Saarni 2013; Pinto, Cruz 

& Combe 2015). Lastly, as a geographic concentration of networked maritime firms 

and supporting institutions within a regional community (e.g. Doloreux 2008; 

Doloreux & Shearmur 2009; Doloreux, Shearmur & Figueiredo 2016; Monteiro, P, 

Neto & Noronha 2014). All three perspectives however concur that four main 

sectors of activities are often found in maritime clusters: knowledge intensive 

maritime services, marine engineering services, ships and equipment manufacturing, 

and marine transport and related services (de Langen 2002; Doloreux 2008; Pinto, 

Cruz & Combe 2015). Scholars from all three perspectives also agree that a maritime 

cluster approach could serve as a useful framework for promoting the 

competitiveness of the maritime industry at continental, national and regional levels 

(Doloreux 2017; Salvador, Simões & Guedes Soares 2016).  
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Regarding the continental level, Monteiro, P, de Noronha and Neto (2013), and 

Pinto, Cruz and Combe (2015) argue that a maritime cluster is a useful framework 

for promoting innovation in the European maritime industry, especially when the 

cluster includes cognitively related maritime sectors, supporting government 

institutions, industry associations, and is abundant in skilled labour. These findings 

are corroborated at the national level by de Langen (2002), following the analysis 

of the Dutch maritime cluster; Shinohara (2010) for the Japanese maritime cluster; 

and Othman, Bruce and Hamid (2011) in the case of the Malaysian maritime cluster. 

Similar conclusions were reached by Laaksonen and Mäkinen (2013), after their 

study on the Finnish maritime cluster; Monteiro, P, de Noronha and Neto (2013), 

following the application of their maritime cluster differentiation framework in 

Spain, Germany, the Netherlands and Norway; and Salvador, Simões and Guedes 

Soares (2016), following their analysis of the Portuguese maritime cluster. A key 

limitation of this continental and national levels literature is that the cluster 

framework is mainly used in a normative way; that is, without questioning its 

relevance as a tool to promote industrial competitiveness. It is at the regional level 

that the effectiveness of the maritime cluster approach has often been questioned, 

motivated by the limited results obtained following application of this approach as 

a regional competitiveness framework (e.g. Doloreux & Melançon 2008; Doloreux, 

Shearmur & Figueiredo 2016; Melançon 2011). 

3.4.2 Maritime cluster approaches to regional industrial innovation 

A small but growing body of literature analysing the effectiveness of a maritime 

cluster approach to regional industrial innovation has emerged over the years. Its 

setting has predominantly been the regions of coastal Quebec (Canada), and to a 

lesser extend the Møre and Romsdal (Norway) where such policies are still ongoing. 
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As explained in Chapter 2, region is defined in this thesis as a subnational division 

of a country. This literature is discussed below. 

In the case of coastal Québec, a maritime cluster strategy has been in place for more 

than two decades (Doloreux & Shearmur 2006; Doloreux, Shearmur & Figueiredo 

2016). Taking a critical look at this strategy in place, Doloreux and Shearmur (2006) 

and Doloreux and Shearmur (2009) contend that its small population (spread on a 

large geographical area), peripheral location and lack of agglomeration economies 

make it difficult for a maritime cluster approach to achieve the expected outcomes. 

Subsequent studies by Doloreux (2008), Doloreux and Melançon (2008),  Melançon 

(2011), Melançon and Doloreux (2013), and Doloreux, Shearmur and Figueiredo 

(2016) also indicate that this strategy has only achieved marginal results compared 

to continued investments put in place. The main theoretical reason being that the 

cluster concept is built on the assumption of density and agglomeration economies 

which are absent in coastal Quebec due to its peripheral location. Hence, Melançon 

(2011) has called for alternative models in which density is not an explanatory factor 

for analysing and fostering innovation in peripheral areas like Quebec’s coastal 

region. 

In Møre and Romsdal’s study, a maritime cluster program has been in place since 

the early 2000s (Isaksen 2009; Larsen, Nesse & Rubach 2018). Much  has been 

written about the regional embeddedness and the innovation dynamics of this cluster 

and it is considered as one of the most competitive and dynamic clusters in Norway 

(Amdam & Bjarnar 2015; Amdam, Bjarnar & Wang 2018; Hammervoll, Halse & 

Engelseth 2014). Taking a critical look at the implementation of the maritime cluster 

this region, Njøs et al. (2017) highlight the difficulty associated with the 

operationalisation of the cluster approach. This difficulty is related to the lack of 
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conceptual clarity around the cluster’s concept and its previously-mentioned 

elasticity (Martin, Ron & Sunley 2003; Njøs et al. 2017). This haziness of the 

concept gives room for regional stakeholders to operationalise it based on their own 

understanding. As a result, a policy intended to establish a cluster will in practice 

often resemble sectorial, regional or national systems of innovation policies. Njøs et 

al. (2017, p. 286) therefore call for regional industrial innovation approaches built 

on a wider selection of concepts rather than exclusively on a fuzzy concept such as 

a cluster.  

Two key outcomes emerge from the critique of maritime cluster approaches to 

regional industrial innovation. First, the inclination of the cluster concept towards 

large metropolitan regions. As earlier explained, these large metropolitan regions 

are endowed with agglomeration economies whose mechanisms such as knowledge 

spillovers are assumed in clusters policies, making its application in other types of 

regions difficult. This outcome corroborates with the general literature scrutinising 

the cluster concept discussed in Chapter 2 (Asheim, Moodysson & Tödtling 2011; 

Isaksen & Sæther 2015; Martin, Ron & Sunley 2003; Njøs et al. 2017).  

Second, the fuzziness surrounding the concept leads regional stakeholders to 

operationalise it based on their own understanding, often resulting in unintended 

outcomes. Although Melançon (2011) and Njøs et al. (2017) call for new models for 

promoting regional industrial innovation applicable to a variety of regional settings 

and built on a variety of concepts, they do not provide any. This thesis will respond 

to their call and propose the reconceptualised CRA framework described in detail in 

Chapter 2. Table 3.2 below summarises the discussed papers focusing on maritime 

cluster approaches to regional industrial innovation.



 

69 

 

Table 3.2: Scholarly articles analysing the effectiveness of a maritime cluster approach to regional innovation 

Study Research question(s) or objective (s) Country: region (s) Data Key finding related to the maritime cluster approach 

Doloreux and 

Shearmur (2006) 

• Are certain basic pre-conditions of cluster 

formation met in Quebec's coastal region?  

Has regional policy been able to create such 

pre-conditions?  

• What kind of institutional arrangements have 

policy makers attempted to implement to 

develop the cluster?  

• Is there any evidence of a link between the 

maritime cluster identified by policy makers 

and employment growth? 

Canada: Quebec’s 

coastal areas 

A study using 

secondary data 

Due to its small population spread on a large geographical area, 

it is difficult for regional policy to create the frequency, volume 

and hence economic interaction between different locations 

needed for a dynamic maritime cluster encompassing all the 

administrative regions of coastal Quebec. Therefore, a cluster 

policy should be developed around the university town of 

Rimouski, which hosts most of the institutions developed to 

support the cluster and is closer to markets. Thus, the policy 

should be devised in such a way that it focuses upon an 

agglomeration within the sparsely populated region.  

Doloreux (2008) • Which activities constitute the maritime 

cluster in Quebec’s coastal region? 

• What is the nature of innovation activities 

and external linkages of firms in the maritime 

cluster, and to what extent are these linkages 

locally embedded? 

Canada: Quebec’s 

coastal areas 

A quantitative study 

using a survey of 46 

maritime firms 

The research doubts the viability of a cluster-oriented approach 

to the development of the maritime industry in Quebec’s coastal 

region because many of the basic preconditions for a cluster  

to develop and function are either absent or weakly developed. 

Doloreux and 

Melançon (2008) 

Explore the nature of innovation activities and 

identify the extent to which these activities 

differ according to the size of the firms, 

knowledge intensity and location within 

Quebec’s coastal maritime industry. 

Canada: Quebec’s 

coastal areas 

A quantitative study 

based on a survey 

of 46 firms active in 

different maritime 

sectors 

A maritime cluster approach is limited as a tool to promote the 

competitiveness of the maritime industry in Coastal Quebec 

because: a) the region is peripheral and the preconditions for 

cluster development are absent, and b) the policy targets 

cognitively distant sectors from the same industry. To be 

effective, the maritime cluster policy should include only 

sectors with a close cognitive distance. 

Doloreux and 

Shearmur (2009) 

• Describe the driving forces and the 

development processes of the different 

maritime clusters in Canada. 

 • Discuss the role of cluster policy in 

promoting maritime competitiveness in 

Canada and the key institutional and 

geographic barriers that affect their growth 

and development. 

Canada: Quebec’s 

coastal region, 

Newfoundland, 

British Columbia   

 

 

 

 

 

 

A study using 

secondary data 

 

 

 

 

 

 

 

 

 

A maritime cluster approach is much likely to succeed in 

regions which either metropolitan or located near metropolitan 

regions, have an industrial/entrepreneurial tradition, and have a 

diversified industrial structure. 
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Melançon (2011) • How do innovation support organisations 

contribute to innovation development and 

learning in a specific industry and a specific 

peripheral region? 

• How well have these organisations fulfilled 

(or not) public policy objectives? 

• Is the distinction between an analytic and 

synthetic knowledge base relevant for the 

analysis and planning of innovation support in 

the periphery? 

Canada: Quebec’s 

coastal areas 

A survey of 18 

organisations 

located in Quebec's 

coastal region 

offering innovation 

support services to 

regional maritime 

firms 

Because of its geographical location in the periphery, a 

maritime cluster/RIS approach demonstrates severe limitations 

in the analysis and planning of innovation development in 

Quebec’s coastal region. These limitations are potentially 

related to model design, as the RIS and cluster framework 

employs concepts associated with density to explain innovation 

development and that density is not a key structural feature of 

peripheral regions. Alternative models, in which density is not 

an explanatory factor, are required to better understand how 

innovation development can be fostered in the periphery. 

Melançon and 

Doloreux (2013) 

How relevant is the regional innovation 

system (RIS) framework as a tool for 

analysing and planning innovation 

development in the periphery? 

Canada: Quebec’s 

coastal areas 

Case study using 

both secondary 

data, a survey of 14 

maritime firms, and 

14 semi-structured 

interviews. 

Although public policies using the RIS framework have 

contributed to create a relatively well-developed knowledge 

infrastructure in the maritime industry in Quebec’s coastal 

region, they have not yet succeeded in achieving the main goal 

of fostering a ‘competitive regional production system’. Thus, 

developing appropriate innovation support organisations does 

not automatically lead to significant development in the 

productive system in peripheral regions. 

Doloreux, Shearmur 

and Figueiredo 

(2016) 

Examine the extent to which maritime cluster 

policy strategies in Quebec's coastal region are 

linked with employment growth in the region, 

and more specifically, science-based, skill-

intensive employment. 

Canada: Quebec’s 

coastal areas 

A quantitative study 

using Canadian 

census data 

The sectors targeted by the cluster policies have tended to grow 

more slowly within the cluster. In addition, jobs in the cluster 

are decreasingly science-intensive. The maritime cluster 

approach has had a weak and diffused effect in Quebec's coastal 

region. This calls into question its effectiveness for promoting 

industrial innovation in peripheral regions where cluster 

dynamics seldom emerge spontaneously. 

Njøs et al. (2017) • How and why is the concept of clusters 

stretched through policy application? 

• What are the political implications of this 

stretching? 

Norway: Oslo cancer 

cluster, Hordaland 

subsea cluster, Møre 

maritime cluster 

Qualitative case 

studies using semi-

structured interview 

data 

The haziness of the cluster concept has led cluster stakeholders 

to stretch the concept along the scale and scope dimensions of a 

blending strategy, which puts a stronger focus on the regional 

dimension and a widening of scope. As such, the maritime 

cluster strategy as implemented in practice in the Møre 

maritime cluster is hardly different from the RIS approach. 

 



 

71 

 

3.4.3 Towards a CRA approach to regional competitiveness in the maritime 

industry 

As explained in Chapter 2, the limitations of the cluster and RIS concepts led to the 

emergence of the CRA framework, whose own shortcomings were discussed and a 

reconceptualisation proposed. As explained in Chapter 2, a key feature of the 

proposed reconceptualisation is that agglomeration is no longer a fundamental 

explanatory factor for innovation. Thus, it could be used for analysing and 

promoting innovation in a variety of regional settings. Another of its merit is the fact 

that it builds on four key concepts (innovation capability, RIS, knowledge bases and 

knowledge sourcing), all shown to influence regional industrial innovation as 

previously mentioned in Chapter 2.  As such, it responds to Melançon’s (2011) call 

for new frameworks in which density is not an explanatory factor for understating 

innovation in regions not endowed with agglomeration economies. Similarly, it also 

responds to the call by Njøs et al. (2017) for frameworks built on a wider selection 

of concepts when seeking to promote regional industrial innovation, rather than 

single and often hazy concepts. 

3.5 The need to construct regional advantage in the Australian maritime 

industry 

The framework proposed in this thesis is applied in the context of the Australian 

maritime industry. The motivation for applying this thesis in the Australian context 

has been provided in Chapter 1. It is applied in the maritime industry in the two 

Australian regions of Perth metropolitan and Tasmania. Four key rationales justify 

the choice of these two regions. First, the two contrasting regions represent ideal 

settings for the operationalisation of the reconceptualised CRA framework 

presented at the end of Chapter 2. While Perth metropolitan is a metropolitan region, 

Tasmania is regional (peripheral) in the Australian context (Eversole 2015). 
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Choosing such two contrasting regions is also in line with one of the objectives of 

this study, which is to produce a framework for constructing regional advantage not 

constrained by regions’ spatial location. Further details on the setting of the two 

regions are presented in Chapter 4., subsection 4.2.4. 

Second, these two regions were chosen because of their maritime history as well as 

their relative concentration in maritime activities. In its classification of regional 

clusters in Australia, Johnston (2004) identifies a moderate maritime cluster in Perth 

metropolitan region and a potential maritime cluster in Tasmania. In the past, cluster 

related policies were in place to promote industrial innovation in the maritime 

industry in these regions (Cripps 2007; Wickham 2007). 

Third, the maritime industry is a key component of initiatives aimed at promoting 

regional industrial competitiveness in these regions. An example of such initiative 

in Western Australia (State of location of Perth metropolitan maritime cluster) is 

Defence West, an initiative within the Western Australian (WA) Government’s 

Department of Jobs, Tourism, Science and Innovation (Government of Western 

Australia 2018). Promoting world class capability nationally and globally in the 

maritime industry is one of its key pillars. The maritime industry is also one of the 

five sectors upon which the Western Australia innovation strategy is built around 

(Government of Western Australia 2016). In Tasmania, the Tasmanian Maritime 

Network is an industry initiative supported by the State Government’s Department 

of State Growth whose aim is to promote the capability of the maritime industry 

(Tasmania Maritime Network 2018).  Thus, these regions’ policy makers recognise 

the contribution of the maritime industry to their respective economies.  

Fourth, and more importantly, the two regions are sites to some of the world most 

competitive maritime firms, particularly in aluminium shipbuilding manufacturing 
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where Australia is the world leader; these firms’ location in these regions has 

contributed to an agglomeration of maritime firms (Cripps 2007; Symington & 

Binns 2015; Wickham 2007). As an indication of the technological leadership of 

some of these firms on the world stage, Austal (the most successful firm in Perth 

metropolitan region) won a US Navy contract to build a high-speed Littoral Combat 

Ship (LCS) valued at US$432.1 million with options for five additional LCS over 

five years in addition to US Department of Defence contracts to build joint high 

speed vessels as part of a 10-vessel program valued at up to AUD$2 billion which 

are still being carried out (Austal Ltd 2018; Symington & Binns 2015). Similarly, 

Incat in Tasmania has won multiple contracts also on the world stage with the most 

recent being a  EUR74 million contract to build a new passenger ferry to operate in 

Spanish waters (Australian Broadcasting Corporation 2015; Maloney 2017). 

However, cost competition in recent years from emerging economies, such as South 

Korea and China, has led to the delocalisation of many firms in these clusters to 

Asia (Cripps 2012). This highlights the need to construct regional advantage in the 

maritime industry, especially as in such a high-cost location as Australia, 

competition through innovation is the only viable option (Asheim et al. 2007; 

Asheim, Moodysson & Tödtling 2011). This thesis will therefore not only contribute 

to the understanding of the factors influential for constructing such an advantage but 

also provide a framework for doing so. This is particularly relevant as to date, no 

academic studies have focused on the understanding and promoting innovation in 

these maritime clusters.  

3.6 Summary 

In this chapter, a clear understanding of what is meant by innovation in this thesis 

was provided. The different perspective taken by maritime researchers studying 
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innovation were also presented. In addition, the difficulty associated with the 

conceptualisation of a maritime cluster was discussed. A key outcome of the chapter 

is the limitation of the maritime cluster approach to regional industrial innovation 

and the need for an alternative approach built on a variety of concepts and applicable 

to different regional settings. Similarly, the case was made for the need to construct 

regional advantage in the Australian maritime industry. The next chapter deals with 

the data collection process, the methods and data analytical technique used to test 

the proposed reconceptualised CRA framework in the two Australian regions of 

Perth metropolitan and Tasmania 
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CHAPTER 4: RESEARCH METHODOLOGY 

 

4.1 Introduction 

This chapter presents the methodological choices used to carry out this research. A 

conceptual framework modelled on the reconceptualised CRA framework presented 

in Chapter 2 is operationalised using a convergent parallel design. This design 

involves the concurrent collection of qualitative data (through an in-depth telephone 

interview) and quantitative data (through a web survey) of senior managers of 

maritime firms. Because the research is set in two geographically different regions 

(Perth metropolitan and Tasmania), an interregional comparison is also embedded 

in the research design.  

In this chapter also, the procedures for selecting interview and web survey 

participants and for preparing, pre-testing and administering the data collection 

instruments are explained. It finally discusses the error-control process employed to 

ensure validity and reliability. 

4.2 Research philosophy and strategy 

The research philosophy, also referred to as the paradigm or metatheory, is the belief 

system or worldview that guides the researcher in the process of knowledge 

development (Guba & Lincoln 1994; Hjørland 2005). It embodies the belief and 

commitment to a worldview (ontology), values in relation to the research process 

(axiology) and acceptable knowledge in his field (epistemology), and underpins the 

methodological choices (Saunders, Lewis & Thornhill 2009). 

Creswell and Plano Clark (2011) identify four main research philosophies: post-

positivism, constructivism, participatory and pragmatism. In the post-positivism 

paradigm, which is associated with a quantitative research strategy, emphasis is on 
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cause-and-effect thinking, theory verification, reductionism and empirical 

observation and measurement (Onwuegbuzie, Johnson & Collins 2009). 

Constructivism is linked to qualitative research strategies and theory generation. 

Here, the focus is on the understanding and meaning of phenomena as conceived by 

participants, whose subjective views are shaped by personal history and social 

interactions (Creswell & Plano Clark 2017; Onwuegbuzie, Johnson & Collins 2009). 

The participatory paradigm, also associated with qualitative research strategies 

centres on political issues bringing about change in societies such as empowerment 

and collaboration (Creswell & Plano Clark 2011, 2017). In pragmatism, commonly 

associated with mixed methods strategies, a greater emphasis is placed on the 

questions asked and the use of multiple methods of data collection to understand the 

problem under study rather than the methods. It is therefore pluralistic and inclined 

towards achieving the best practical outcomes (Shannon-Baker 2015). As argued by 

Saunders, Lewis and Thornhill (2009), it will be misleading to consider any of these 

paradigms superior to others, as they are better adapted to different research 

objectives. This argument is also corroborated by Creswell and Plano Clark (2011).  

In line with the current study’s objectives, critically assessing the relevance of the 

CRA approach as a framework for promoting regional industrial innovation in 

different settings requires a pluralistic approach. Research has shown that the use of 

a pluralistic approach, which involves the collection and analysis of both textual and 

numerical data (mixed methods) within a research project allows a better 

understanding of the phenomenon under exploration (Bryman 2015; Tashakkori & 

Creswell 2007; Teddlie & Tashakkori 2009). Therefore, this research is underpinned 

by a pragmatism philosophy and the mixed methods strategy.  
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Jungmann, Baur and Ametowobla (2015) have recently called for alternative 

strategies to innovation research which has traditionally been dominated by 

qualitative (ethnographies of innovation) and quantitative (systems of innovation) 

strategies. Although most systems of innovation studies within which this thesis 

falls have used quantitative strategies (Jungmann, Baur & Ametowobla 2015), 

qualitative studies such as Asheim and Coenen (2005), Doloreux et al. (2012) and 

Isaksen and Karlsen (2013) are also found in the literature. However, mixed methods 

strategies in the systems of innovation research are less common, with an exception 

being Konig et al. (2012) and Melançon and Doloreux (2013). The use of a mixed 

methods strategy is thus of relevance to this innovation-focused research and adds 

to the limited number of innovation studies in the literature using such strategy. 

The research philosophy and strategy guide decisions about the research design  (Lor 

2012; Onwuegbuzie, Johnson & Collins 2009; Shannon-Baker 2015), which is in 

turn underpinned by the conceptual framework (Berman 2013; Leshem & Trafford 

2007). Thus, the conceptual framework is presented in the next section.  

4.3 Conceptual framework  

Concepts are abstractions, labels, or constructs used by researchers to understand 

and explain phenomena of interest (Bryman 2015; Bulmer 1984; Weaver-Hart 

1988). Conceptual thinking is the ability to connect and relate words and ideas 

(Gredler & Shields 2008), enabling researchers to organise ideas and embed 

concepts into structures, called conceptual frameworks (Weaver-Hart 1988). Such 

frameworks serve as lenses for conducting the research, provide the theoretical 

synopsis and delineate the research process (Leshem & Trafford 2007; Ocholla & 

Le Roux 2011). Thus, it is critical in the process of this research to develop a 

conceptual framework to serve as the theoretical lens. 
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In a given research, a conceptual framework can either emanate from existing 

literature or be framed by the researcher to explore the research problem (Berman 

2013; Creswell & Plano Clark 2011). The conceptual framework of this research 

(Figure 4.1) builds on the reconceptualised CRA approach to regional industrial 

innovation. The justification for the reconceptualisation has been provided in 

Chapter 2. The conceptual framework illustrates that regional industrial innovation 

in an industry is dependent upon the innovation process of firms being influenced 

positively by four elements: their knowledge base, the RIS, their innovation 

capability as well as their links to distributed knowledge networks. These four 

elements constitute the building blocks of the reconceptualised CRA framework 

proposed by the current research. 

The outcome of such influence is innovation being understood as the introduction 

of new or significantly improved goods or services, processes, organisational 

practices or marketing methods. While some of the innovations allow firms to 

remain competitive, others (landmark ones) might be commercialised at multiple 

geographical scales (regional, national or international), depending on their degree 

of novelty. The success stories resulting from the promulgation of these landmark 

innovations might also attract new firms in the region. 

As explained in Chapter 2, the type of knowledge base and RIS influence firms’ 

access to distributed knowledge networks. The main actors in firms’ knowledge 

networks are national and global educational institutes, customers, suppliers, 

competitors and trade fairs (Ebersberger, Herstad & Koller 2014; Grillitsch, 

Tödtling & Höglinger 2015; Martin, Roman & Moodysson 2011; Savino, Messeni 

Petruzzelli & Albino 2017; Wu & Wang 2017).
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Figure 4.1 Conceptual framework of this research
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This conceptual framework is operationalised to answer the primary research 

question (PRQ) of this research which is: 

PRQ: Is the CRA framework a relevant tool for influencing the innovation process 

of maritime firms in Australian metropolitan and non-metropolitan regions? 

The following three subsidiary research questions (SRQs) assist in investigating the 

PRQ.  

SRQ 1: Are alterations needed to the CRA framework for application to the 

maritime industry in Australian metropolitan and non-metropolitan regions? 

SRQ 2: What are the influential factors for constructing regional advantage in the 

Australian maritime industry? 

SRQ 3: Do differences exist in the two types of regions in view of the determinants 

of the innovation process of maritime firms?  

Several variables were used to quantitatively operationalise each of the four building 

blocks of the conceptual framework. With respect to the distributed knowledge 

network building block which relates to extra-regional sources of knowledge, the 

most frequent sources of knowledge explored in this literature include national and 

international customers, suppliers, competitors, educational institutes and trade fairs 

(e.g. Blažek et al. 2011; Foss, N, Lyngsie & Zahra 2013; Grillitsch, Tödtling & 

Höglinger 2015; Martin, Roman & Moodysson 2011; Savino, Messeni Petruzzelli 

& Albino 2017; Tödtling et al. 2013; Wu & Wang 2017). These sources serve as the 

variables related to this building block during the questionnaire design process, and 

the quantitative data collection and analysis. 

Regarding the variables used to understand the knowledge base of firms, this thesis 

follows Grillitsch, Martin and Srholec (2016) and collects data on the occupations 
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of employees rather than their educational backgrounds or patents produced to 

determine the predominant knowledge base of firms. According to these authors, 

two key reasons justify why occupational data are more appropriate for 

understanding the knowledge base of firms: 

1) they better capture the activities they are paid to perform, thus the type of 

knowledge they apply at the workplace; and  

2) each occupational code is likened to a level of skill or education required to 

perform sets of activities or task. 

The Australian and New Zealand standard classification of occupations (ANZSCO), 

2013, Version 1.2, which is modelled on the international standard classification of 

occupations (ISCO), was used to select seven relevant occupations. Four of the 

seven occupations selected were directly associated with the synthetic knowledge 

base of the maritime industry. They include maritime transport professionals, 

engineering professionals, mechanical, fabrication and engineering tradespersons, 

and knowledge-intensive maritime services professionals. The other three were 

associated with the analytic knowledge base and include computing professionals, 

IT professionals and natural scientists. No symbolic occupation was selected 

because they deal with artistic creations such as filmography and musical creation. 

Similarly, following Grillitsch, Martin and Srholec (2016), occupations such as 

managers were omitted because they are not attributed to any of the three knowledge 

bases. Thus, quantitative data collection and analysis involved only the seven 

mentioned occupations. 

Concerning the variables used to collect and analyse quantitative data on the RIS 

block, the ten most commonly used variables were explored. They are: proximity to 

suppliers, proximity to customers, proximity to competitors, proximity to 
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educational institutions, companies in the same industry, companies in other 

industries, the regional entrepreneurial culture and the level of trust between 

businesses (e.g. Doloreux 2002, 2003; Plum & Hassink 2011; Tödtling, 

Prud'homme van Reine & Dörhöfer 2011; Tsai & Chang 2016). Therefore, these 

variables will be included in this thesis’ web survey instrument for assessment by 

respondents. 

Finally, the innovation capability building block is operationalised using the seven 

pillars proposed by Lawson and Samson (2001). They are vision and strategy, 

harnessing the competence base, organisational intelligence, creativity and idea 

management, organisational structure and systems, culture and climate, and 

management of technology. The sub-pillars corresponding to each of these pillars 

will also be included in the web survey instrument for assessment by respondents. 

4.4 The convergent mixed methods design  

The research design deals with the procedures for collecting and analysing 

interpreting data (Creswell 2009; Creswell & Plano Clark 2011; de Vaus 2001). 

Various typologies of mixed methods research designs have been proposed, often 

leaving novice researchers confused (e.g. Creswell & Plano Clark 2011; Hanson et 

al. 2005; Leech & Onwuegbuzie 2009; Nastasi et al. 2007). For example, Leech and 

Onwuegbuzie (2009) show that researchers can choose between the 24 types of 

mixed methods design variants. To avoid such confusion, Creswell and Plano Clark 

(2017) recommend novice mixed methods researchers choose between the three 

main types of mixed methods designs. According to these authors, choosing from 

these designs provides them with a logical framework for implementing the research 

methods that ensures high quality rigour of the resulting design. 
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 The three main mixed methods research designs recommended by Creswell and 

Plano Clark (2017) are the convergent design, the exploratory sequential design and 

the explanatory sequential design. The aim of the convergent design, also referred 

to as convergent parallel design or triangulation design, is to obtain different but 

complementary data on the same topic in order to best understand the research 

problem under investigation (Creswell & Plano Clark 2011; Jick 1979; Morse 1991). 

It is thus appropriate when the researcher wants to compare the quantitative results 

with the qualitative ones for a complete understanding of the research problem. 

Researchers using the explanatory sequential design intend to use the results from 

the qualitative strand to explain the initial quantitative results. Finally, the primary 

intent of the exploratory sequential design is to use large quantitative data in the 

second quantitative strand to generalise the initial qualitative findings obtained from 

a few individuals in the qualitative strand. These three main types of design also 

differ in terms of the strands’ levels of interaction, timing and priority as well as the 

mixing stage (Creswell & Plano Clark 2011, 2017). These differences are 

summarised in Table 4.1. 

Table 4.1: The three core mixed methods designs 
Types of design Interaction level 

of the strands 

Timing of 

strands 

Priority of the 

strands 

 Mixing stage of 

datasets 

Convergent Independent Concurrent  Equal/Unequal Results and 

interpretation 

Exploratory 

sequential 

Interactive Sequential Equal/Unequal At any stage 

deemed relevant  

Explanatory 

sequential 

Interactive Sequential Equal/Unequal At any stage 

deemed relevant  

Source: Creswell and Plano Clark (2011) 

The level of interaction of the strands is either independent or interactive (Creswell 

& Plano Clark 2017; Greene 2007; Teddlie & Tashakkori 2009). When independent, 

as applied in the convergent design, data for each strand are collected concurrently 

and analysed separately (Creswell & Plano Clark 2011, 2017). In other words, the 
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collection and analysis of one type of data does not influence the collection and 

analysis of the other type. The reverse is the case when the two strands are 

interactive, as applied in the explanatory sequential and exploratory designs 

(Creswell & Plano Clark 2017; Morse & Niehaus 2009, 2016; Sandelowski 2000). 

Concerning the priority of the two independent strands, typically, the two strands 

might be given equal or unequal quantitative or qualitative priorities (Hanson et al. 

2005; Morse & Niehaus 2009; Tashakkori & Teddlie 1998). When given equal 

priority, qualitative and quantitative strands play an equal role in addressing the 

research problem. Priority given to the quantitative strand implies that greater 

emphasis is placed on the quantitative strand, with the qualitative one playing a 

secondary role. The reverse is the case when the qualitative strand is given priority 

(Creswell & Plano Clark 2011). In the convergent design, the strands are typically 

given equal priority (Creswell & Plano Clark 2011, 2017). 

Finally, regarding the mixing stage, it occurs at the interpretation stage in the 

concurrent design following the merging of the two sets of results, whereas in 

sequential designs, it might occur at any point deemed relevant by the researcher 

(Morse & Niehaus 2016). For example, mixing might occur while designing the 

research questions or during instrument development. 

According to Creswell and Plano Clark (2017, p. 65), the choice of design must 

ultimately match the research problem and the intent for mixing ‘in order to make 

the study manageable and straightforward to implement and describe’. This thesis 

seeks to obtain a more complete understanding of the innovations dynamic and the 

conditions for constructing regional advantage in the maritime industry in 

Australian regions. The design allowing such complete understanding is the 

convergent design, as per its intent which is to obtain different but complementary 
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data on the same topic in order to best understand the research problem (Casey & 

Murphy 2009; Jick 1979). The principal idea of this design is to bring together the 

results of the quantitative and qualitative data analysis on the same topic with the 

intent of comparing them to get a better understanding of a problem, validate one 

set of findings with the other, or to identify the areas of convergence and divergence 

in the two sets of findings (Creswell & Plano Clark 2017; Creswell et al. 2003). This 

idea is aligned to the goal of this thesis. Therefore, the convergent design was 

selected to operationalise the conceptual framework of the current research. The 

general diagram for the procedures involved in this design followed in this research 

is shown below in Figure 4.2. As typically associated with this design, the two 

strands are given equal priority. 

 

Figure 4.2 Diagram summarising the procedures of the convergent approach 

Source: Creswell and Plano Clark (2017, p. 66) 

Several strengths of the convergent design have been identified in the literature. 

They include producing richer and original data (Foss, C & Ellefsen 2002), 

enhancing validity (Bradley 1995), helping to achieve the best of each method while 

simultaneously overcoming the deficiencies of each method (Denzin 1978), 

increasing confidence in the results (Jick 1979), and overcoming the bias associated 

with a single research strategy (Erzberger & Prein 1997; Thurmond 2001). Its 

challenges identified by Creswell and Plano Clark (2011, 2017) include the 
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possibility of obtaining and dealing with divergent results and devising the right 

strategies to merge the qualitative and quantitative results. As argued by Casey and 

Murphy (2009), the effect of such of challenges can be attenuated by using clear and 

well-focused research questions, making sure that the qualitative and quantitative 

data address the same concept,  and rigour in data collection. 

Because it is important in this research to also understand the extent to which 

advantage in the maritime industry can be constructed in a metropolitan region 

(Perth metropolitan) and a non-metropolitan region (Tasmania), an interregional 

comparison also constitutes a critical part of the research design. In the next section, 

the need for the interregional comparison is discussed. 

4.4.1 Interregional comparison 

According to Bryman (2015, p. 64), comparison ‘entails studying two contrasting 

cases using more or less identical methods and helps to better understand social 

phenomena. Since the current research is undertaken in two different regional 

settings (Perth metropolitan region and Tasmania), comparison will enable a 

rigorous examination of the cases and unveil hidden variables that might be of 

interest in a region (Texier 2000). The identification of such variables will help align 

strategies for constructing advantage in the maritime industry to the specific needs 

of each region. This justifies why an interregional comparison is applied in this 

research. It is a well-established method of investigation in innovation system 

research within which this current research falls (e.g. Chen, K & Kenney 2007; Diez 

2002; Doloreux 2002, 2004; Grillitsch, Tödtling & Höglinger 2015; Staber 2001).  

In the specific context of the CRA literature, previous studies applying interregional 

comparison include Tödtling et al. (2011) and Doloreux et al. (2012). Doloreux et 

al. (2012), for example, assert that such comparisons both sharpen the understanding 
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of why some regions succeed better than others in constructing regional advantage 

and might help identify best practices transferrable to other regions. In terms of types 

of regions compared, the current study is similar to that of Tödtling et al. (2011) in 

the sense that a metropolitan (Peth metropolitan) is compared to a non-metropolitan 

(Tasmania) region, but it differs from that of Doloreux et al. (2012) where the ability 

of two non-metropolitan regions to construct regional advantage is compared. The 

regional industries of application of the CRA framework to date are marine 

biotechnology, electronics, lightweight material production, and oil and gas 

equipment in Norway (Doloreux et al. 2012; Isaksen & Karlsen 2013; Karlsen, J, 

Isaksen & Spilling 2011), information communication technology in Austria 

(Tödtling et al. 2011), as well as transport and engineering technologies, agri-food 

and agri-environment in Canada (Doloreux et al. 2012). As previously discussed in 

Chapter 3, innovation is a key concept investigated in this research. An interregional 

comparison can assist in determining the extent to which the innovation process of 

maritime firms is influenced by their geographical location.  

Notwithstanding the above benefits of the interregional comparison, it does have 

some weaknesses. First, there is an intentional bias given that two regions with 

different institutional, cultural and organisational structures, thus preconditions to 

innovation are compared (Doloreux 2002; Simundic 2013). Even though the same 

sectors in both regions are analysed, they have different evolutionary paths. As such, 

an intersectoral comparison (e.g. through cluster analysis) is deliberately omitted in 

this research. Though this exclusion limits the possibility for more general 

conclusions, it allows us to focus on the main purpose of this comparison which is 

to understand the extent to which the innovation process of maritime firms is 

influenced by their geographical location (Doloreux 2004). Second, there is an issue 
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with sample sizes as the maritime industry is larger in the Perth metropolitan region 

than in Tasmania. Nevertheless, it can still provide a good picture of the similarities 

and differences in the two regions about maritime firms’ innovative activities since 

all the registered companies in these regions are included in the study. Moreover, it 

is a common practice in the RIS literature to undertake a comparison with different 

sample sizes because regions have different economic and industrial endowments 

(e.g. Diez 2002; Doloreux 2004; Tödtling et al. 2011). However, comparison with 

other studies with different samples should be treated with caution because they 

might involve other parameters. It is important to keep in mind that this research 

focuses on a single industry in the studied regions. Therefore, no attempt should be 

made to compare the sample sizes of this research to that of studies that were broader 

in nature and included several sectors; for instance, Diez (2002) who compared the 

innovation activities of manufacturing firms in three metropolitan regions 

(Barcelona, Stockholm and Vienna), or Doloreux (2004) who compared the 

innovation activities of manufacturing firms in the Canadian regions of Ottawa 

(metropolitan) and Beauce (non-metropolitan). The overview of the two Australian 

regions covered in this research are presented next. 

4.4.2 An overview of the two contrasting regions 

 In Australia, like elsewhere in the world, regions are sub-national divisions of  the 

country ‘large enough to have an impact in competitive globalised economies, yet 

small enough to capitalise on relationships of trust within the region and share 

identity as members of a regional economy’ (Eversole & Martin 2005, p. 3). There 

is, however, one major difference in the classification of regions in Australia 

compared to elsewhere in the world. In Australia, while the five major capital cities 

(Sydney, Brisbane, Adelaide, Perth and Canberra) are considered metropolitan, all 



89 

  

other places outside these five cities are considered non-metropolitan regions or 

regional areas (Eversole 2015; Eversole & Martin 2005). As a result of this 

categorisation, Australian non-metropolitan regions have various sizes. For example, 

Tasmania (an island of its own detached from mainland Australia), Geelong (a city 

southwest of Melbourne), and even the whole Australian State  Northern Territory 

are considered non-metropolitan regions (Eversole 2015). Based on their 

remoteness (i.e. the degree of restriction imposed by distance to people’s 

accessibility to goods, services and opportunities for social interaction), the 

Australian Bureau of Statistics further divides Australian non-metropolitan regions 

into four categories: inner regional Australia; outer regional Australia; remote 

Australia; or very remote Australia (Australian Bureau of Statistics 2018).  As such 

Tasmania, is a non-metropolitan region in inner regional Australia. 

The above categorisation of regions in Australia explains why Perth, a major city 

(Figure 4.3) is considered metropolitan and Tasmania (Figure 4.4), a non-

metropolitan region in the current research. The rationale for selecting Perth 

metropolitan and Tasmania has been explained in Chapter 3, section 3.4. The two 

regions differ greatly in terms of preconditions for innovation such as population, 

knowledge production structure, and innovation indicators. The innovations 

indicators used by the Australian Government’s Department of Industry, Innovation 

and Science (DIIS) to map the potential distribution of innovation activities in the 

country include business R&D expenditures, trademark and patents application 

counts, and new business entries. In terms of preconditions for innovation, such as 

population and endowment in educational institutions (summarised in Table 4.2), 

the 2016 census shows that Perth metropolitan has a population almost four times 

that of Tasmania (1,943,858 compared to 509,965). Similarly, the knowledge 
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production structure of the Perth metropolitan region comprises five universities 

(Curtin University, Edith Cowen University, Murdoch University, the University of 

Notre Dame, and the University of Western Australia) and two specialised maritime 

technical and further education (TAFE) institutes offering only vocational education 

and training (Western Australian Maritime Training Centre, and the Australasian 

Maritime Institute). In contrast, there is only one university in Tasmania, University 

of Tasmania and within it a specialised maritime institute, the Australian Maritime 

College, offers both higher and vocational maritime education and training.   

Based on data available from 2014 to 2016, the comparison of the two regions with 

regard to regional innovation indicators, such as patent application, new business 

entries, trademark applications and business R&D expenditure, is summarised in 

Table 4.3 below. The rational for these years is that they represent the last three 

years before the commencement of the study. It is a general practice in innovation 

studies to gather data for the last three years as recommended by the Oslo Manual 

(Arundel, O’Brien & Torugsa 2013; Horbach 2016). As shown in Table 4.3, the 

Perth metropolitan region greatly outnumbers Tasmania in all the four categories of 

indicators used. The ratios were eleven to one (648 compared to 59) for patent 

application, five to one (19,653 compared to 3,894) for business entries, seven to 

one (3,565 compared to 520) for trademark applications, and nineteen to one (2.6 

billion compared to 139 million) for business expenditure.   

As explained in the previous Chapter, these two regions are host to two maritime 

clusters with the main activity being shipbuilding and have strategies for promoting 

the competitiveness of their respective maritime industries. The two clusters are also 

similar in that most of the maritime activities in them are concentrated in a few cities. 

Table 4.4 summarises the similarities and differences between these clusters. 
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Figure 4.3 Map of the Perth metropolitan region. 

Source: http://www.drd.wa.gov.au/Publications/Documents/Metropolitan_Perth_LGA_boundaries.pdf

http://www.drd.wa.gov.au/Publications/Documents/Metropolitan_Perth_LGA_boundaries.pdf
http://www.drd.wa.gov.au/Publications/Documents/Metropolitan_Perth_LGA_boundaries.pdf
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Figure 4.4: Map of Tasmania. 

Source: https://www.britannica.com/place/Tasmania/media/583912/145481 

 

Table 4.2:  Location and innovation preconditions in the two regions 
   Regions 

 Perth metropolitan region Tasmania 

Population* 1,943,858 509,965 

Classification based on 

remoteness structure 

Australian major city Inner regional 

Australia 

Number of universities Curtin University, Edith Cowan 

University, Murdoch University, 

University of Notre Dame, 

Western Australia University 

University of 

Tasmania 

Specialised maritime 

institutions (type of education 

offered) 

Western Australian Maritime 

training centre (TAFE), 

Australasian Maritime Institute 

(TAFE) 

Australian Maritime 

College (Higher and 

vocational 

education) 

*Based on the Australian 2016 census data available on the Australian Bureau of Statistics 

website (http://www.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/) 

https://www.britannica.com/place/Tasmania/media/583912/145481
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/
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Table 4.3: Australian regional innovation indictors’ data based on remoteness structure 
 Innovation indicators 

 Patent application New business entries Trademark application Business R &D expenditure 

Regional location 2014 2015 2016 2014 2015 2016 2014 2015 2016 2014 2015 2016 

Major cities of Australia 6,484 6,780 6,267 218, 666 221, 230 241,228 29,463 32,155 30,920 18,2 B¹ 16,8 B NA 

Perth metropolitan 649 648 NA 19,653 NA NA 3120 3,565 NA 2.6 B NA NA 

Inner regional Australia 589 604 554 39,850 37,747 43,425 2,153 2,556 2,278 685 M² 721 M NA 

Tasmania 56 59 NA 3,894 NA NA 518 520 NA 139 M NA NA 

Outer regional Australia 255 270 203 20,005 17, 167 20,095 747 820 836 336 M 306 M NA 

Remote Australia 14 17 14 2,696 2,111 2,290 62 53 68 29 M 26 M NA 

Very remote Australia 2 2 2 693 588 607 18 22 14 14 M  2 M NA 

Source: The Australian innovation map (https://industry.gov.au/Office-of-the-Chief-Economist/Publications/AustralianIndustryReport/innovation-map.html)  

¹Billion, ²Million. 

 

Table 4.4: Differences and similarities between the two maritime clusters  
 Maritime clusters 

 Perth metropolitan region Tasmania 

Location Major Australian city Inner regional Australia 

Main activity Shipbuilding Shipbuilding 

Size  Moderate Small 

Main sites location of 

maritime activities  

Henderson, Fremantle, Perth Greater Hobart, Launceston 

 

 

https://industry.gov.au/Office-of-the-Chief-Economist/Publications/AustralianIndustryReport/innovation-map.html
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4.5 Unit of analysis and sampling frame for the web survey 

The unit of analysis, also referred to as the unit of data collection (Yin 2011), of this 

study is the maritime firm. According to Dillman (2000), the commonality between 

business and other establishments (non-governmental organisation) studies is that 

individuals often report for an entity. These individuals reporting for their business 

or organisation are referred to as key informants (Archer, Harper & Cameron 2018; 

Kumar, Stern & Anderson 1993; Phillips 1981). Senior managers of maritime firms 

are well placed to provide reliable information on their organisation based on their 

higher hierarchy roles and experience; hence, they are the key informants of this 

study (Archer, Harper & Cameron 2018; Homburg et al. 2012). Based on their level 

of seniority, they are able to directly shape corporate practices (Lancaster 2017; 

Thomas 2012). Furthermore, due to their positions of power within their 

organisations, they can be classified as an elite group (Harvey 2011; Petkov & 

Kaoullas 2016). The positions held by senior managers participating in this study 

include Chief Executive Officers (CEOs), Managing Directors (MDs) or equivalent 

positions and business owners. 

The maritime industry is a multi-sectorial industry with activities spanning sea and 

land. It is most often defined in terms of its sectorial composition. There is, however, 

no universal agreement on such composition, with different authors including 

different sectors either in accordance with the country’s classification or with the 

perspective taken. For example, in the context of Korea,  Kwak, Yoo and Chang 

(2005) include sectors such as marine transportation, harbour, fisheries and marine 

products, shipbuilding, equipment manufacturers, and knowledge-intensive 

businesses and services in marine science and technology. Doloreux and Melançon 

(2008), on the other hand, include aquaculture, commercial fisheries, shipbuilding 
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and equipment, fish and seafood production, marine biotechnology, and marine 

technology as sectors of the maritime industry in Canada. In addition, Bowles (2011) 

uses a supply chain perspective to include coastal shipping, blue water shipping, 

offshore oil and gas, towage/salvage/dredging, ferries and tourism, fisheries and 

seafood, shipbuilding and repair, port-based industries, and maritime-related 

logistics (including warehousing, storage, distribution, freight forwarding) in 

Australia. Other examples of classifications of  maritime industry sectors by de 

Langen (2002) in the Netherlands, Benito et al. (2003) in Norway, or Makkonen, 

Inkinen and Saarni (2013) in Finland also reiterate this lack of agreement. 

The maritime industry is a multi-sectorial industry with activities spanning sea and 

land. It is most often defined in terms of its sectorial composition. There is, however, 

no universal agreement on such composition, with different authors including 

different sectors either in accordance with the country’s classification or with the 

perspective taken. For example, in the context of Korea,  Kwak, Yoo and Chang 

(2005) include sectors such as marine transportation, harbour, fisheries and marine 

products, shipbuilding, equipment manufacturers, and knowledge-intensive 

businesses and services in marine science and technology. Doloreux and Melançon 

(2008), on the other hand, include aquaculture, commercial fisheries, shipbuilding 

and equipment, fish and seafood production, marine biotechnology, and marine 

technology as sectors of the maritime industry in Canada. In addition, Bowles (2011) 

uses a supply chain perspective to include coastal shipping, blue water shipping, 

offshore oil and gas, towage/salvage/dredging, ferries and tourism, fisheries and 

seafood, shipbuilding and repair, port-based industries, and maritime-related 

logistics (including warehousing, storage, distribution, freight forwarding) in 

Australia. Other examples of classifications of  maritime industry sectors by de 
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Langen (2002) in the Netherlands, Benito et al. (2003) in Norway, or Makkonen, 

Inkinen and Saarni (2013) in Finland also reiterate this lack of agreement.  

 For the purpose of this study, four key criteria were used to identify the sectors 

included in the maritime industry in Australia: (1) the DIIS’ classification; (2) the 

Australian Bureau of Statistics via the Australian and New Zealand Standard 

Industrial Classification (ANZSIC), the Australian and New Zealand Standard 

Research Classification (ANZSRC) and the Australian Standard Classification of 

Education (ASCED); (3) the Australian Institute of Marine Science’s (AIMS) 

classification of Australian marine sectors; and (4) the taxonomy of sectorial 

patterns of innovations in manufacturing and service industries proposed by 

Castellacci (2008) that provide the opportunity levels of innovation for different 

industry groups. Based on these criteria, four sectors are included in this study as 

follows: 

• knowledge intensive maritime services (KIMS); 

• manufacturers; 

• engineering and related services; and 

• marine transportation and related services.  

The activities in KIMS comprise maritime surveyors, naval architecture, and 

maritime consultants. Manufacturers include ship, boat or yacht and equipment 

builders. Engineering services include ship, boat, yacht and equipment repairers. 

Marine transportation and related services activities include port authorities, 

terminal operations, dredging, towage, salvage, and marine cargo handling. The 

sectors and their activities are summarised in Table 4.5. 

With a few exceptions, the above categorisation reflects previous classifications of 

the maritime industry. The first exception being the exclusion of marine resources 
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sectors such as aquaculture, fisheries and seafood production, and oil and gas 

exploration and production. A close look at the ANZSIC, the ANZSRC and the 

ASCED was key for this exclusion because fisheries and seafood production are 

categorised under “food products manufacturing” and oil and gas categorised under 

“mining”.  The second is the exclusion of marine leisure activities associated with 

cruise tourism. The last exception of this classification is the inclusion of a link 

between each sector and their opportunity level for innovation. The context of this 

study – innovation – serves as the argument for the inclusion of the opportunity 

levels of innovation of the maritime sectors. Based on the four criteria mentioned 

above, the population of this study is defined as all firms located in Perth 

metropolitan and Tasmania involved in the maritime related activities to KIMS, 

manufacturers, engineering services and marine transportation and related services. 

Table 4.5: Australian Maritime sectors and their activities 
Australian Maritime 

Sectors 

Activities included Opportunity levels for 

innovation 

Knowledge intensive 

maritime services 

Marine surveyors, maritime 

consultants, naval architecture 

High 

Manufacturers Ship, boat or yacht building, 

maritime equipment builders 

Medium 

Engineering services Ships, boats, yacht and equipment 

repairing, and other services 

Medium 

Marine transportation 

and related services 

Port authorities, terminal operations, 

dredging, towage, salvage, marine 

cargo handling 

Low 

Sources: DIIS, ABS, and Castellacci (2008) 

The web survey target population (sampling frame) was drawn from the 

Company360 (2017) database, the most comprehensive business intelligence tool 

providing information on more than 50,000 leading public and private companies in 

Australia. The Company360 database was searched using standardised industrial 

classification (SIC) codes related to activities included in the four maritime sectors 

described and selecting the Australian state of location (Perth metropolitan and 

Tasmania). Using SIC codes to generate a sampling frame is a well-established 
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practice in the literature (e.g. Clarke 1989; Jacobs, G & O’Neill 2003; Kile & 

Phillips 2009; Papagiannidis et al. 2018; Tsang & Yamanoi 2016). SIC codes have 

been in use since 1939 and their continued popularity is due to the lack of a superior 

and widely acceptable alternative (Bhojraj, Lee & Oler 2003; Clarke 1989). 

The SIC codes were obtained from the list of Australian and New Zealand Standard 

Industrial Classification (ANZSIC) codes available on the Australian Bureau of 

Statistics website (Australian bureau of Statistics 2015). The ANZSIC codes are 

mostly similar to SIC codes. All SIC codes for industry subdivisions are also 

available on the website SICCODE.com and were also consulted to ensure 

complementarity. The sample frame for the web survey was thus determined using 

well-established conventional practices. The summary of codes and sub-codes used 

as well as the survey sample for each region is summarised in Table 4.6.  

A total of 135 companies were identified for Perth metropolitan and 59 companies 

for Tasmania, making a total of 194 firms for both regions. The number of 

companies by sector in Perth metropolitan are as follows: engineering services (49); 

manufacturers (31); knowledge intensive maritime services (28); and marine 

transportation and related services (27). The number of companies by sector for 

Tasmania are knowledge intensive maritime services (17); manufacturers (15); and 

marine transportation and related services (14); and engineering services (13). A 

total 45 (28+17) knowledge intensive maritime services firms, 46 (31+15) 

manufacturing firms, 62 (49+13) engineering services firms and 61 (27+14) marine 

transportation and related services firms were identified for potential participation 

in the web survey.  The methods used to gather data from key informants are 

discussed in the next section.
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Table 4.6: Survey sample size per sector per region 

Australian Maritime Sectors SIC codes Industry description Perth metropolitan Tasmania Total 

Knowledge intensive maritime 

services 

871101 Naval architecture 28 17 45 

449901 Marine surveyors 

448904 Marine transportation consultants 

Manufacturers 3731 01 Ships manufacturing  31 15 46 

3732 01 Boat manufacturing  

373206 Yacht manufacturing  

37204 Maritime equipment manufacturing 

3089 Plastic products not elsewhere classified 

Engineering services 3731001 Ship repairing 49 13 62 

3732001 Boat repairing 

3732010 Yacht repairing  

8711 Engineering services 

Marine transportation and 

related services 

4491 Marine cargo handling 27 14 61 

4424 Deep sea domestic transportation of freight  

4412 Deep sea foreign transportation of freight 

4449 Water transportation of freight not elsewhere  

4499 Water transportation of freight not elsewhere classified 

4492 Towing and tugboat services 

162914 Dredging 

 Total per region 135 59 194 
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4.6 Methods of data collection 

Data used to answer research questions can be collected through questionnaires, 

interviews, focus groups, tests, secondary sources and observation (Johnson, RB & 

Turner 2003). The primary data were collected both by way of a web survey, and 

telephone interviews of senior managers of maritime firms. The web survey was 

used to gather quantitative data (quantitative phase), while interviews served for the 

collection of qualitative data (qualitative phase). The quantitative phase is discussed 

in detail below. 

4.6.1 The quantitative phase: The web survey  

As explained in Chapter 3, few researchers have dealt with the subject of innovation 

in the maritime industry and even fewer have adopted a regional perspective. The 

very few extant studies adopting a regional perspective to the study of innovation in 

the maritime industry are also concerned with the same region, Québec’s coastal 

region of Canada (e.g. Doloreux 2006, 2008; Doloreux & Melançon 2008, 2009; 

Melançon & Doloreux 2013). As reflected in Table 4.7, none of the five extant 

studies used a web survey to collect data. Data were collected in these studies 

through telephone surveys and computer-assisted telephone interviews surveys. The 

potential of web surveys in studies of regional innovation in the maritime industry 

thus remains untapped.  

A web survey not only offers the opportunity to easily reach respondents in a large 

geographical area but also eliminates all costs associated with paper printing and 

postage (Callegaro, Manfreda & Vehovar 2015; Toepoel 2015). It is therefore well 

adapted as a method of data collection for this study, focusing on two distant 

regional settings, in two Australian states. In addition, they ease the simultaneous 

tabulation and display of survey responses upon completion and follow-up of 
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participants (Dillman, Smyth & Christian 2014; Toepoel 2015). Furthermore, web 

surveys facilitate the importing of survey responses into statistical analysis software 

such as Statistical Package for Social Science (SPSS) (Heiervang & Goodman 2011). 

Due do these merits, web surveys have been increasingly used as a method of data 

collection since their introduction in the 1980s (Cunningham et al. 2015). 

Table 4.7:  Data collection used in extant studies on regional innovation in the 

maritime industry 
Strategy Mean of data 

collection 

Study objective/research 

questions 

Author (s)  Population 

Quantitative Telephone 

survey 

Describe the characteristics of 

the maritime industry in the 

region, compare groups of 

firms in terms of their 

innovation activities and 

cooperation behaviour, and 

examine the influence of 

business environment on 

innovation 

Doloreux 

(2006) 

  

96 

Quantitative Computer 

assisted 

telephone 

interview 

survey 

Explore the nature of 

innovation activities in the 

maritime industry and identify 

the extent to which these 

activities differ according to 

the size of the firm, knowledge 

intensity and location within 

the regional cluster 

Doloreux 

and 

Melançon 

(2008) 

96 

Quantitative Computer 

assisted 

telephone 

interview 

survey 

1)  Which activities constitute 

the maritime cluster in 

Quebec’s coastal region?      2) 

What is the nature of 

innovation activities and 

external linkages of firms in 

the maritime cluster, and to 

what extent are these linkages 

locally embedded? 

Doloreux 

(2008) 

96 

Qualitative Telephone 

interviews 

Examine the roles of 

innovation-support 

organisations in their 

acquisition and diffusion of 

technological ideas, solutions, 

and know-how throughout the 

marine science and technology 

innovation system. 

Doloreux 

and 

Melançon 

(2009) 

Not 

mentioned 

Mixed 

methods  

Computer 

assisted 

telephone 

interview 

survey 

 

Discuss the relevance of the 

regional innovation system 

framework to analyse and plan 

innovation development in in 

the periphery 

Melençon 

and 

Doloreux 

(2013) 

18  
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Web surveys, however, are not without drawbacks (Dillman, Smyth & Christian 

2014; Heiervang & Goodman 2011); the first being, the inability to access the 

internet. Though internet access is a prerequisite for web surveys, it is not a 

hindrance in the current study since as of 2016, 95.3 % of Australian businesses had 

internet access while 50.1% had a web presence (Australian Bureau of Statistics 

2017b). Computer literacy might also be an issue with web surveys (Carpenter 2016; 

Dillman 2011). However, as already mentioned, the key informants in this study are 

elites, most likely to be computer literate (Drew 2014; Stephens 2007). An 

additional challenge might be high incompletion rates, which occur when 

respondents leave the survey halfway and do not return to complete and submit it 

(Dillman 2007). This was addressed by activating a feature in the online survey 

software that allows a respondent to exit the survey and resume it later. The design, 

pre-testing and administration of the survey instrument as well as the types of 

questions used are discussed in the next section. 

4.6.1.1 Design of the web survey instrument 

A well-designed questionnaire is a pre-requisite to the reliability and validity of 

answers (Sue & Ritter 2007; Toepoel 2015). To ensure such validity and reliability, 

pitfalls to avoid relate to the questionnaire’s layout and length, the clarity and type 

of questions, and the ease of navigation across questions (Callegaro, Manfreda & 

Vehovar 2015; Dillman, Smyth & Christian 2014). 

Concerning the layout, the welcome screen, being the first experience of the 

respondent with the actual questionnaire, either encourages or discourages 

respondents to proceed with the actual survey. Therefore, guidelines provided by 

Dillman, Smyth and Christian (2014) regarding information to include in an 

appealing opening screen were strictly followed. The opening section of the survey 
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included information on the legitimate authority (the Australian Maritime College), 

a summary of the survey objective, and a reminder of the voluntary nature of the 

survey. Assurance was also given in this section to respondents that no personal 

information would be associated with their responses in any publication, and that no 

risk was associated with their participation, as all ethical matters had been 

considered. Additionally, the email and phone number of the student investigator 

were provided in case respondents had a question or comment about the survey. As 

per Gunn (2002), multiple questions were provided per survey screen through the 

instrument in order to reduce the completion time and the number of unanswered 

questions.  

Regarding the web survey questionnaire length, there is some agreement in the web 

survey literature that a lengthy questionnaire impacts negatively on all components 

of survey involvement, leading to fatigue (Cape & Phillips 2015; Krosnick & 

Presser 2010; Revilla & Ochoa 2017) and a low quality of responses (Callegaro, 

Manfreda & Vehovar 2015; Peytchev & Peytcheva 2017). However, as 

demonstrated by Burdein (2014), a simple and relatively long questionnaire tends to 

outperform a shorter but cognitively demanding one in all aspects of response 

quality. Consequently, recommendations for survey length vary considerably (Villar 

2013). To ensure the questionnaire’s clarity and simplicity, Dillman’s (2007)  

guidelines for writing survey questions were strictly followed to ensure the right 

types of questions were asked. Additionally, the survey was pre-tested with eight 

academics from the Department of Logistics and Maritime Management at the 

Australian Maritime College and two maritime business owners. Often discussed in 

conjunction with the survey length, the time taken to complete the survey is a key 

factor strongly linked to breakoffs. Survey scholars also agree that, in order to ensure 
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response quality, the web survey should be designed to be completed within 20 

minutes (Callegaro, Manfreda & Vehovar 2015; Revilla & Ochoa 2017). Therefore, 

the web survey instrument was developed to be completed within the recommended 

time limit. 

Though survey respondents seldom go back to change their previous answers 

(Couper 2008), the research by Couper, Baker and Mechling (2013) has shown that 

omitting the back button remarkably increases breakoffs, which occurs when 

respondents abandon the web survey, not having completed it. Correspondingly, 

Dillman, Smyth and Christian (2014) argue that giving respondents the opportunity 

to go back to their previous answers could improve data quality as it allows them to 

correct mistakes made earlier in the survey and to reorient if they have lost track of 

the flow of the survey questions. In line with this argument, this survey included a 

back button allowing respondents to revisit previous responses if needed, thus 

facilitating navigation. 

As recommended by Dillman, Smyth and Christian (2014), no graphical progress 

indicator was included in the web-survey because it tends to discourage some 

respondents. Therefore, only questions necessary to answer research questions were 

included and the closing screen included a thank you note, informing respondents 

that their questionnaire had been received.  

The web survey instrument (Appendix B) is divided into six sections, and each was 

titled with the construct/information being explored as well as instructions to direct 

respondents. The six sections are as follows: 

• Part A: Innovation capability 

• Part B: Sources of knowledge for innovation 

• Part C: Regional factors and innovation 
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• Part D: Types of innovation activities 

• Part E: Occupations of employees involved in innovation 

• Part F: Company/respondent profile 

Part A focuses on the key drivers of innovation within maritime firms. The questions 

in this section are designed to understand the practices adopted by firms to promote 

innovation. For example, item A.7 asked if the company surveyed firms encouraged 

their employees to learn about customers’ preferences. Part B aims to identify the 

sources used by maritime firms to acquire knowledge for innovation. These sources 

are various and critical for maritime firms to keep abreast with the competition. For 

example, item B.4 asked respondents about the importance of suppliers as a source 

of knowledge for innovation. Part C is concerned with the factors relating to the 

regional location that have an influence on the innovation activities of maritime 

firms. For example, item C.5 asked respondents if the availability of skilled labour 

in the region had an influence on their innovation activities. Part D relates to the 

types of innovation activities carried out by maritime firms. For example, item D.4 

asked respondents about the new or significantly improved marketing methods 

implemented in the last three years. Part E sought to identify job titles and 

occupations of employees involved in innovation. For example, item E.2 asked the 

extent to which knowledge intensive maritime services professionals were involved 

in innovation. Finally, Part F of the survey instrument asked demographic data from 

participants on their position and year of experience, the type of company and 

numbers of employees, their location as well as the types of businesses they were 

involved in. This demographic information helps understand the innovation 

activities of maritime firms based on their size, sectors of activities, as well their 

regional location. 
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Most of the items were close-ended questions, using a five-point Likert scale to 

measure the levels of agreement or importance. Other close-ended Likert scale 

questions asked about the extent to which respondents agreed with the proposed 

statements. Likert scale questions are appropriate for web surveys as they help to 

speedily gather data from respondents (Carifio & Perla 2007; Harpe 2015).  The 

scales of Likert questions vary from “strongly disagree” to “strongly agree”, “not 

important to very important” and “no extent” to “very great extent”. The use of mid-

points such as “neither agree nor disagree” and “unsure” helped to generate accurate 

answers (Allen & Seaman 2007; Kulas & Stachowski 2013; Nadler, Weston & 

Voyles 2015). The “not applicable” option was also included in the scale in order to 

reduce response bias (Rea & Parker 2014). Close-ended questions are well adapted 

for surveys as too many open-ended questions could lead to breakoffs (Callegaro, 

Manfreda & Vehovar 2015; Dillman, Smyth & Christian 2014). 

However, a limitation of close-ended questions is that respondent cannot further 

elaborate on their answers (Toepoel 2015). Therefore, each section of the web-

survey instrument ended with one or more open-ended questions intended for 

respondents to further explain the choices made when answering the close-ended 

questions. These open-ended questions were compulsory in order to limit the 

number of questions skipped.  

Section D of the survey instrument had dichotomous (yes/no) questions because this 

section was concerned with whether the respondents’ companies have introduced an 

innovation or not in the years considered. Senior managers were thus expected to 

tick “yes” in the advent their company had introduced an innovation in the 

designated period and “no” if they had not introduced an innovation. Table 4.8 

summarises the question types and constructs they address.  
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Table 4.8: Constructs and items related to the web survey 
Constructs and sections Items on survey 

Dichotomous Close-ended Open-ended 

Innovation capabilities (Part A) - 18 1 

Knowledge sourcing (Part B) - 10 1 

Regional innovation system (Part C) - 10 2 

Knowledge base (Part D) - 7 1 

Innovation activities (Part E) 5 - 1 

Total  5 45 6 

 

4.6.1.2 Administration of the web survey instrument 

The web survey instrument was administered to all 194 firms selected as described 

in section 4.5 via the Survey Monkey software (2016 version). This software was 

chosen because of its many advantages, especially those associated with a private 

account.  For example, it offers an excellent Graphic User Interact (GUI) (Peer et al. 

2012) and has in-built features that help address ethical issues connected to online 

surveys such as ensuring participants’ anonymity, confidentiality and consent  

(Knussen & McFadyen 2010). For the purpose of this research, a private Survey 

Monkey account was purchased, eliminating all confidential issues related to shared 

accounts. In addition, the responses of participants can easily be transformed for 

further processing with statistical packages such as Excel and SPSS (Marra & Bogue 

2006). Following ethical clearance, the participants were invited by an email which 

explained the rationale of the survey and included the survey link. Attached with the 

email was a participant information sheet, as shown in Appendix G. 

4.6.2 The qualitative phase: the telephone interview  

Qualitative data collection techniques include among others: interviews, fieldwork, 

participant observations, and desktop research (Rubin & Rubin 2012). Because they 

enable the collection of rich, in-depth and reliable data, interviews are generally 

preferred to other techniques (Empson 2017; Schultze & Avital 2011). Interviews 

might be conducted face-to-face, via the telephone (unstructured, semi-structures or 
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structured) or via the internet (Cachia & Millward 2011; Hamilton & Bowers 2006). 

The current study uses a semi-structured telephone interview format to collect 

qualitative data. This format was chosen both for its methodological soundness and 

practicality as explained below. 

Telephone interviews are well established as method of qualitative data collection 

(Rahman 2015; Zhang, X et al. 2017) and are appropriate for the elites and ultra-

elites (Harvey 2011; Mikecz 2012; Stephens 2007) targeted in this research. In 

addition, Rahman (2015) and Nandi and Platt (2017) suggest that a semi-structured 

telephone interview can provide the same quality of data as an in-depth semi-

structured face to face interview. Therefore, telephone interviews stand as a data 

collection technique of their own rather than an alternative to a face-to-face 

interview (Farooq & De Villiers 2017; Holt 2010; Vogl 2013).  

In terms of practicality, the current study was conducted in Australia, the world’s 

sixth largest country with a land mass of 7,692,024 km², with Tasmania being an 

island of its own detached from mainland Australia. Furthermore, the regions belong 

to two different time zones, with an air distance between the capital cities of the two 

regions – that is, Hobart (Tasmania) and Perth (Western Australia) – of 3,010.26 km. 

With telephones interviews, all costs related to travel are eliminated (Opdenakker 

2006). Similarly, telephone interviews are also effective for the busy elite and ultra-

elite respondents targeted by this study because they can be reached via their mobile 

phones (Harvey 2011; Mahfoud et al. 2015; Rice 2010). 

Notwithstanding the above merits, some shortcomings of telephone interviews such 

as the loss of non-verbal communication (sign of language) and the inaccessibility 

to a telephone have been identified (Cachia & Millward 2011; Carr & Worth 2001). 

Telephone accessibility is less likely to be an issue for elites and ultra-elites 
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(Delaney 2007; Empson 2017). Meanwhile, research has also shown that the loss of 

non-verbal communication has little influence on the quality of data (Rahman 2015).  

Thus, telephone interviews provide reliable and valid data (Nandi & Platt 2017; 

Petkov & Kaoullas 2016; Rahman 2015) and are appropriate for the current research. 

Contrary to the web survey, which involved all the 194 firms included in the 

sampling frame, only a selected sample of senior managers of maritime firms 

participated in the interview due to cost and time constraints for this research 

(Saunders, Lewis & Thornhill 2009; Toepoel 2015). The sampling method for the 

qualitative phase is discussed below. 

4.6.2.1 Sampling method 

Sampling is a critical part in interview-based qualitative research and consists of the 

procedures involved in the selection of a portion or sample to be interviewed from 

a given population (Onwuegbuzie & Leech 2007; Robinson 2014). The sampling 

method applied in this research followed the four-point approach proposed by 

Robinson (2014):  

• point 1 - defining a sampling universe (i.e. setting attributes for inclusion in 

the sample to ensure homogeneity); 

• point 2 - deciding on a sample size (i.e. setting a provisional number of 

interviewees that should be attained); 

• point 3 - selecting a sampling strategy (i.e. choosing a random or a purposive 

sampling strategy); and 

• point 4 - sample sourcing (i.e. contacting and inviting the potential 

interviewees). 

Regarding point 1, the two criteria for inclusion in the sampling universe are: being 

a firm involved in one of the four sectors of the maritime industry as defined above 
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(knowledge intensive maritime services, marine transportation and related services, 

marine manufacturing and marine engineering services); and being located in Perth 

metropolitan or in Tasmania). Setting such criteria ensured for industry, sectorial 

and geographical homogeneity (Robinson 2014). Thus, the total population of the 

sampling universe is 194 firms (135 in Perth metropolitan and 59 in Tasmania), 

generated as described in section 4.5. Methodology-wise, it is appropriate to collect 

interview and survey data from the same participants in the convergent mixed 

methods design (Creswell & Plano Clark 2011, 2017). 

Concerning point 2, Robinson (2014) argues that the failure to set an expected 

sample size makes it difficult to ascertain the duration and allocate the required 

resources, making all planning impossible. He contends that setting an a priori 

minimum and a maximum number is appropriate. However, these numbers are not 

rigid and are also set based on the purpose of the study, as well as the anticipated 

sampling strategy (Onwuegbuzie & Leech 2007; Robinson 2014). If the goal is 

generalisation, larger samples are predefined given that representativeness is a key 

issue. On the contrary, if the goal is to maximise understanding by obtaining the 

greatest amount of information on a phenomenon, smaller samples are predefined, 

as they will be purposefully selected based on their ability to provide rich 

information (Benoot, Hannes & Bilsen 2016; Etikan, Musa & Alkassim 2016; 

Flyvbjerg 2006; Guetterman 2015). In line with this logic, a predefined sample 

between 24 and 40 was set. The rationale for setting these numbers was that since 

cases will be selected based on their ability to provide rich information, three to five 

cases per sector in each region is an acceptable number, given that Creswell (2002) 

suggests that three to five cases are appropriate in circumstances similar to that of 

this research, where emphasis is on information richness rather than representation. 
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His argument is also corroborated by Flyvbjerg (2006) and Yin (2009). A minimum 

of three cases in each of the four sectors in each region results in 12 (3x4) cases in 

each region, thus a total of 24 (12x2) for both. Similarly, a maximum of five cases 

in each region results in 20 (4x5) in each region, thus 40 (20x2) for both. 

Regarding point 3, several sampling techniques are applicable to qualitative research 

and broadly categorised into random and purposeful sampling schemes 

(Onwuegbuzie & Leech 2007; Robinson 2014). While in the former group (also 

referred to as probabilistic sampling) the emphasis is on representativeness with the 

intention to generalise to a larger population, in the latter (also referred to as non-

probabilistic sampling), the emphasis is on selecting information-rich cases with the 

aim of generating the greatest possible amount of information (Bryman 2015; 

Flyvbjerg 2006; Palinkas et al. 2015). Therefore, the research’s purpose, objectives 

and questions guide the selection of the sampling technique in qualitative research 

(Onwuegbuzie & Collins 2007).  

Accordingly, maximum variation, a type of information-oriented purposeful 

sampling technique was chosen. In purposeful information-oriented selection, cases 

are selected on the basis of the expectations about their information content because 

a randomly selected case might not be able to provide the kind of insight needed 

(Flyvbjerg 2006; Palinkas et al. 2015). Therefore, information regarding potential 

participants were obtained from Company360 (this database provides the names and 

LinkedIn profiles of senior managers of firms), along with industry association 

directories, the companies’ websites and other databases listed in Appendix A. The 

profiles of senior managers were also investigated when available as well as 

information on the companies’ history, size, products and services offered, and 

reviews written about their reputation. Also, in conformity with the information-
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oriented selection, the author’s knowledge of some the potential participants through 

information obtained from newspaper articles assisted in the preselection (Flyvbjerg 

2006). Care was also taken to preselect participants from all four sectors of activities.  

Maximum variation is appropriate for this research because it is generally applied 

when potential participants differ in one or more dimensions such as geographical 

location, type of organisation, size, budget or any other dimensions (Bachmann et 

al. 2009; Flyvbjerg 2006; Palinkas et al. 2015). In the current research, the 

dimensions of relevance are the geographical location and the type of sector. Using 

this information-oriented sampling approach led to the identification of 75 

companies (43 in Peth metropolitan and 32 in Tasmania) whose senior managers 

could be interviewed. They include: 17 knowledge intensive business services 

providers (10 in Perth metropolitan and 7 in Tasmania), 22 manufacturers (12 in 

Perth metropolitan and 10 in Tasmania), 21 engineering services providers (13 in 

Perth metropolitan and 8 in Tasmania), and 15 marine transportation and related 

services providers (8 in Perth metropolitan and 7 in Tasmania). Table 4.9 

summarises the distribution of potential interviewees. These numbers are 

appropriate given the expected minimum and maximum a priori numbers of three to 

five per sector per region. 

Table 4.9: Summary of the companies to be contacted for interview data collection 
Sector Perth Metropolitan Tasmania Total 

Knowledge intensive business services  10 7 17 

Manufacturers 12 10 22 

Engineering services 13 8 21 

Marine transportation and related services 8 7 17 

Total 43 32 75 

 

Lastly, point 4, which is likened to the administration of the interview instrument, 

is discussed in section 4.6.2.3. Prior to details on the administration of the interview 

instrument, the next section discusses the design of the interview instrument.  
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4.6.2.2 Design of the interview instrument 

In accordance with the research approach and objectives, the telephone interview 

instrument (Appendix I) sought to qualitatively explore the same constructs 

addressed by the web survey, as recommended by Creswell and Plano Clark (2011). 

A total of ten open-ended questions were used to collect qualitative data. Open-

ended questions are appropriate when an in-depth explanation of a construct is 

needed (Toepoel 2015). They provide the researcher with quotable responses that 

can be reported to justify the conclusions drawn from the research (Palinkas et al. 

2015). The interview instrument is divided into six sections. 

• Section A: Understanding of innovation by senior managers and innovation 

activities in the last three years; 

• Section B: Innovation capability; 

• Section C: Occupations involved in innovation;  

• Section D: Sources for knowledge acquisition for innovation; 

• Section E: Location factors affecting firm innovations; and 

• Section F: Demographic data. 

The interview began by establishing a common understanding of the concept of 

innovation as conceptualised in this research. This is in accordance with Arundel, 

O’Brien and Torugsa (2013) who demonstrated that firms’ managers tend to 

conceptualise innovation differently from researchers. Section A serves this purpose 

and included two questions. Section B is concerned with firms’ innovation 

capability while section and included a question, the answer to which allowed 

further exploration of other IC pillars. Section C focuses on the occupations 

involved in innovation and included two questions. Section D explores the sources 

of knowledge acquisition for innovation. It also has an initial question whose answer 
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led to a broader discussion on the sources of knowledge involved in innovation. 

Section E deals with the location factors related to firms’ innovative activities and 

includes four questions. The questions asked in sections B, C, D and E explored the 

same concepts as the web survey, in conformity with the convergent design 

(Creswell & Plano Clark 2011, 2017).  Finally, in section F, demographic data are 

gathered using five questions. The numbers of question consecrated to each section 

is shown in Table 4.10. 

Table 4.10: Repartition of interview questions per construct 
Construct analysed Sections Number of questions 

Understanding of innovation A 2 

Innovation capability B 1 

Occupations involved in innovation C 2 

Sources for knowledge acquisition D 1 

Location factors affecting firm innovations E 4 

Demographic data F 5 

Total 15 

 

4.6.2.3 Administration of the telephone interview instrument 

As recommended by Cahoon (2007), a three-stage approach was used to administer 

the telephone interview instrument to senior managers. Such a multi-contact 

approach has been shown to increase response rates in telephone interviews 

(Dillman, Gallegos & Frey 1976), and with elites in particular (Drew 2014; Harvey 

2010). It was staged as follows: an advance letter (Appendix J), confirmatory 

telephone calls and call-backs prior to the interview. 

A well-crafted advance letter has a positive effect on response rates (Dillman 2000; 

McCarty et al. 2006; Traugott, Groves & Lepkowski 1987). Therefore, guidelines 

by Dillman, Smyth and Christian (2014) were strictly followed to ensure that the 

advance letter included elements of trust, perceived reward and cost. Regarding trust, 

research has shown that demonstrating the legitimacy of the study and clearly 
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conveying the research purpose contribute to building trust with the potential 

respondents (Mikecz 2012; Oishi 2003). Typing the advance letter on the University 

of Tasmania’s letterhead paper ensured legitimacy and the purpose of the study was 

clearly communicated. A reward in the form of sending the summary of the research 

findings at participants’ requests was provided in the letter. Finally, all perceived 

costs were eliminated by reassuring the participants that their participation was 

entirely voluntary, and their anonymity, confidentiality and privacy were protected. 

Also, the research team’s emails were provided in case they required further 

clarifications. 

Following ethical clearance, the advance letter was emailed to the 75 potential 

interviewees along with the participant consent form (Appendix K), and the 

participant information sheet (Appendix L) (Rothstein & Shoben 2013). The 

advance letter also informed the participants that confirmatory telephone contacts 

will be made to schedule a convenient time (Harvey 2011). 

The confirmatory calls were made a week after the advance letter was sent. An 

advantage of confirmatory calls is that they enable researchers to ascertain if the 

participants have received the advance letter (de Vaus 2002). In addition, they 

provide the interviewer with the opportunity to highlight the purpose of the study 

and the value of the participants’ contribution. This is particularly important as there 

is some probability that respondents have not read the advance letter (Burke & 

Miller 2001). Throughout the confirmatory call as well as the interview, the 

interviewer maintained a friendly, courteous, and professional approach. Adopting 

such an approach helps to prevent termination during the confirmatory call (Dillman, 

Smyth & Christian 2014) and to obtain valuable responses from the participants 

during the interview (Aberbach & Rockman 2002; Cahoon 2007). During the 
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confirmatory call, participants willing to proceed with the interview were 

interviewed while an alternative time was fixed for those preferring a later date. The 

confirmatory telephone interview instrument used to schedule interviews is 

available in Appendix M.  

Prior to starting the interview, participants were notified that with their consent, the 

interview would be recorded in order to ensure accuracy when reporting their 

responses and reduce information loss (Cachia & Millward 2011; Oltmann 2016). 

They were also informed of their right to access the transcribed interview materials 

if they so wish (Lancaster 2017; Mikecz 2012). In order to reduce natural 

interruptions that might prompt early termination by respondents, a conversational 

approach was adopted throughout the interview (Bell, Fahmy & Gordon 2016; 

Farooq & De Villiers 2017). Such an approach brings about honest discussions and 

is well adapted for elites interviewing (Empson 2017). It includes probing phrases 

such as ‘uh-huh’, ‘interesting’ and ‘I see’ to keep the conversation going (Cachia & 

Millward 2011; Koskei & Simiyu 2015) and occasional allusion to the progress 

made to retain the respondent’s attention (Harvey 2011; Oltmann 2016). In addition, 

transition statements ended the previous section and introduced the next section of 

the interview instrument, often citing few examples in relation to the next section to 

assist the respondent in re-orienting to the new topic. In closing the remarks, the 

respondents were given the opportunity to raise any issue of concern not covered as 

well as to provide their email if interested in receiving a copy of the research findings. 

A final thank you note ended each interview. 

4.6.3 Pre-testing of the web survey and telephone interview instruments 

According to Callegaro, Manfreda and Vehovar (2015), pre-testing is so 

indispensable to questionnaire preparation that without it the survey should not be 
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administered. This is in line with an argument by Bradburn, Sudman and Wansink 

(2004) stipulating that no individual can write an adequate survey questionnaire in 

one go without pre-testing and revision.  Pre-testing also helps to identify and reduce 

biases and errors, thus enabling the provision of reliable, valid and unbiased results 

(Collins, D 2003). Therefore, the web-survey and telephone interview instruments 

of this thesis were pre-tested with eight academics from the Department of Maritime 

and Logistics Management at the Australian Maritime College and two 

professionals. Using people with different backgrounds ensures that the survey 

content is valid in terms of wording, structure and length (Moeser, Schmitz & 

Moeser 2012). The pre-test sample size of ten falls within the interval of five to 

fifteen pre-testers often recommended in the literature (Perneger et al. 2015). 

The pre-testing package included a hard copy of the survey instrument (Appendix 

B), the telephone interview instrument (Appendix I) and a pre-test letter (Appendix 

C). The pre-test letter explained the rationale of the study, the research questions 

and required their insights on the purpose and layout of the questionnaire as well as 

issues related to its completion. Relevant suggestions from the pre-test sample, such 

as clearly articulating the questions and avoiding double barrelled questions, helped 

refine the web survey and interview instruments (Bryman 2015).  

Further to the refinement of the telephone interview instrument, three academics of 

the ten initial sample were selected for a polishing pre-test in order to estimate the 

survey duration and test the recording system. The polishing pre-test was key for 

the anticipation of strategies to deal with issues related to refusal rates in telephone 

interviews such as the interviewer’s voice and pronunciation (Blom & West 2016; 

Dykema et al. 2012).  
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All documents related to data collection were submitted to the Human Research 

Ethics (HRECs) Committee of Tasmania for approval before administration. All 

risks associated with the confidentiality, anonymity and privacy of the web-survey 

participants were then eliminated (Toepoel 2015). In accordance with Dillman, 

Smyth and Christian (2014) and Callegaro, Manfreda and Vehovar (2015), a 

multiple-contacts approach was used with the respondents in order to increase the 

response rate. The multiple contact approach involved sending a recruitment email 

(Appendix D) and two follow-up reminders (Appendix E and Appendix F). The 

recruiting email was sent along with the Participant Information Sheet (Appendix 

G) and the Participant Consent Form (Appendix H). Dillman, Smyth and Christian 

(2014) guidelines were strictly followed when drafting the invitation email. For 

example, all invitations were personalised using expressions such as ‘Dear 

Sir/Madam), included a motivation (provision of summarised findings as an 

incentive to encourage respondents) and were kept within a page. As recommended 

by Callegaro, Manfreda and Vehovar (2015) for web surveys, the two follow-ups 

thanked those that had already responded while reminding those yet to do so were 

sent four and seven days respectively after the initial invitation. These authors argue 

that such a timing is appropriate for web surveys as only 5%-10% of web survey 

responses are received after three to four days. 

4.7 Error control and bias management procedures 

The validity and reliability of a research’s findings might be questioned if the 

appropriate measures are not put in place to minimise errors during the entire 

research process (Bryman 2015; Callegaro, Manfreda & Vehovar 2015; Zikmund et 

al. 2013). Therefore, in this thesis, several measures were put in place to minimise 

errors and biases, as discussed below. 
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4.7.1 Error control  

Possible errors might relate to coverage, sampling, non-response and measurement 

(Groves & Lyberg 2010). Coverage error occurs when some eligible units are 

omitted in the study population or when non-eligible ones are included (Dillman, 

Smyth & Christian 2014). To minimise coverage errors, this research recruited 

participants from the Company360 database, the most comprehensive database in 

Australia with more than 50,000 leading registered public and private companies 

using SIC codes. Similarly, only companies involved in one of the four sectors 

relevant to this study were included in the population. 

Sampling error exists anytime a part, rather than the whole, of the population is 

surveyed (Dillman, Smyth & Christian 2014). Sampling errors were managed in the 

qualitative phase by combining purposeful sampling techniques, an information-

oriented approach to select the potential respondent, and selecting a large number of 

potential interviewees (Flyvbjerg 2006; Robinson 2014). To reduce sampling error 

in the quantitative phase, care was taken to include all industry codes and crosscheck 

the activities of firms on their websites and checking the “not elsewhere classified 

category”. No firm was included in more than one sector. Using the Company360 

database also minimised sampling error. Similarly, the use of SIC codes, the most 

established method for categorising industries, which has not had a widely accepted 

alternative to date (Kile & Phillips 2009; Papagiannidis et al. 2018) also minimised 

sampling error.   

Nonresponse error occurs when the selected and invited respondents decline to 

participate in the study (Dillman, Smyth & Christian 2014). Reasons for non-

response might be due to the inability to contact an eligible unit, refusal or declined 

participation from a contacted eligible unit, and other reasons (Groves et al. 2009). 
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The following procedures were put in place to minimise non-response to the web 

survey: 

• as per the guidelines by Dillman, Smyth and Christian (2014), Callegaro, 

Manfreda and Vehovar (2015) and Bryman (2015), a multi-contact approach 

(invitation email and two thank you/reminders) was used to ensure that all 

eligible respondents have received the invitation; and 

• the survey link was sent to respondents using the researcher’s university 

email address to ensure legitimacy, the invitations were personalised and 

motivating, and the potential participants assured of their anonymity, privacy 

and confidentiality (Alahmad, Al Jumah & Dierickx 2015; Hung & Law 

2011; Petkov & Kaoullas 2016). 

To minimise breakoffs, a type of non-response error that occurs when part of the 

questionnaire, rather than the totality, is completed and submitted, the web-survey 

was designed to enable respondents to pause and return later to complete it 

(Callegaro, Manfreda & Vehovar 2015). To minimise item non-response to the 

survey, which might be accentuated by breakoffs, the survey questionnaire was pre-

tested and no sensitive or confidential information was asked of respondents 

(Callegaro, Manfreda & Vehovar 2015; Dillman, Smyth & Christian 2014). 

Computer literacy might be associated with other reasons behind nonresponse but 

as already pointed out, it is less likely to be an issue with elites (Drew 2014; Empson 

2017). As argued by Callegaro, Manfreda and Vehovar (2015), other reasons 

represent a small and very fragmented share and web-survey non-responses and 

researchers usually have limited insights into these causes.  

Measurement errors occur when respondents are either unable or unwilling to 

provide accurate answers due to poor instrument design (Biemer 2010). According 
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to Dillman, Smyth and Christian (2014), all effort put into a survey design are of no 

avail if the survey questions fail to adequately measure the constructs called for by 

the study objectives. Pre-testing the survey instrument is as an effective way to 

ensure that the questions adequately measure the study constructs (Callegaro, 

Manfreda & Vehovar 2015). Therefore, the survey instrument for this study was 

refined following comments from the ten people (including academics and 

professionals) that pre-tested it. The pre-test eliminated all questions that were 

double-barrelled, lengthy, grammatically complex, or negatively worded, often 

associated with survey errors (Lietz 2010). As recommended by Lietz (2010) and 

further emphasised by Dillman, Smyth and Christian (2014), a “don’t know” option 

was included in the scale to assist respondents in answering the questions. Putting 

in place the above procedures to minimise coverage, nonresponse and measurement 

errors helped to justify potential concerns about the validity and reliability of this 

research (Creswell & Plano Clark 2011). 

4.7.2 Bias management procedures 

According to Creswell (2012), bias occurs during data collection and report writing. 

In this research, bias management procedures were implemented during qualitative 

and quantitative phases. To minimise bias in the qualitative phase, it is crucial to 

establish rapport and trust with the respondent (Alahmad, Al Jumah & Dierickx 

2015; Zikmund et al. 2013). Accordingly, in this research, due process involving an 

invitation email and confirmatory telephone call was followed in order to establish 

a rapport with the respondents before the interview (Garbarski, Schaeffer & Dykema 

2016; Mealer & Jones 2014). In addition, the interviews were recorded to avoid 

misrepresentation of the interviewees’ responses (Oltmann 2016).  
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To avoid statistical bias of the results in the quantitative phase, it was ensured that 

all the assumptions for the Chi-square test of independence, EFA and CFA were met 

(Bandalos & Finney 2018; Camilli & Hopkins 1978; Pallant 2017; Schreiber et al. 

2006). Furthermore, to reduce bias in both phases, the survey and interview 

questionnaire were pre-tested and the appropriate research terminology was used 

(Creswell 2012). Additionally, it was ensured that the data analysis and reporting 

were not influenced by the researcher’s personal experience, belief and judgment 

(Noble & Smith 2015; Squires & Dorsen 2018).  

4.8 Data analysis techniques 

There are several techniques available for analysing qualitative and quantitative data 

in mixed methods research. The choice of the appropriate technique, however, 

depends on the type of data, the rigour, validity and suitability of the technique for 

answering the research questions (Bryman 2015; Leech & Onwuegbuzie 2007). In 

the qualitative phase, two well-established techniques were used: word count and 

template analysis, which is a type of thematic analysis. The use of word count  

helped to identify patterns more easily and maintain analytic integrity (Miles & 

Huberman 1994; Sandelowski 2001). Template analysis was used because of the 

theoretical lens of this thesis is a priori framework (Brooks et al. 2015; King 2012). 

The processes involved in these techniques are further explained in Chapter 6. In 

the quantitative phase, three established statistical analytic techniques were used: 

the Chi-square test of independence, exploratory factor analysis (EFA) and 

confirmatory factor analysis (CFA). The Chi-square was applied because it is it a 

well-established method of comparison (Camilli & Hopkins 1978; Doloreux 2004). 

EFA and CFA were chosen because they are also two well-established statistical 

techniques for identifying and determining factors (Pallant 2017). More details on 
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how the assumptions of these test were satisfied by the research data prior to running 

each of them are given in Chapter 5. 

4.9 Summary 

In this chapter, the methodological choices for conducting this research were 

detailed. Justifications were provided for choosing pragmatism as a worldview for 

addressing the research problem and a mixed methods strategy. Similarly, the 

rationale for using a convergent design to operationalise the conceptual framework 

of this research was explained. This design is well-aligned with the intent to obtain 

a more complete understanding of the conditions for constructing regional 

advantage in the maritime industry in the studied regions in this research. It was 

determined that an interregional comparison was necessary, as it will help unveil the 

variables of interest to any of the two regions. Finally, the procedures used to ensure 

a high a response rate such as the design of the advance letter and web survey layout 

were discussed. 

The data collected from interviews and the web survey are analysed in the next two 

chapters. While Chapter 5 is concerned with the analysis of web-survey data, 

interview data are analysed in Chapter 6. The analysis of web-survey data is 

presented in the following chapter. 
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CHAPTER 5:  WEB SURVEY DATA ANALYSIS AND RESULTS 

 

5.1 Introduction 

In this chapter, the analysis of data collected through a web survey with senior 

managers of maritime firms is performed and the results are presented. Due to the 

convergent parallel design adopted in this study, these results will be merged and 

discussed with the qualitative results (see Chapter 6) in Chapter 7. The chapter 

begins by providing information on the web survey’s response rate, followed by the 

demographic information of survey respondents and descriptive statistics. 

Subsequently, the procedures and results of exploratory factor analysis (EFA), 

confirmatory factor analysis (CFA), and the chi-square test of independence are 

presented. The analyses aim to identify influential factors of constructing regional 

advantage and investigate whether there is any difference between the two regions 

selected for this study when constructing regional advantage in the maritime 

industry.  

5.2 Response rate 

As explained in Chapter 4, the web survey questionnaire was administered to 194 

senior managers. A total of 86 questionnaires were received, out of which 54 were 

usable, representing a response rate of 27.83%. Table 5.1 shows the sample size and 

response rate per region as well as the total population and number of responses 

received per sectors of activity. The response rate in the Perth metropolitan was 20%, 

and 45.79% in Tasmania. Given that response rates to well-designed web surveys 

vary between 20% and 47% (Cunningham et al. 2015; Nulty 2008; Van Mol 2017), 

the response rate in both regions, as well as the overall response rate of 27.83% 

achieved are satisfactory.  
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Table 5.1: Response rates of the web survey 
Maritime Sectors Response / Population per 

region (%) 

Total 

population 

Responses per 

maritime sector/rate 

(%) 

Perth 

metropolitan 

Tasmania   

Knowledge intensive 

maritime services (KIMS) 

7/28 (25.00%) 4/17 

(28.53%) 

45 11 (20.37%) 

Manufacturers 3/31 (9.68%) 9/15 (60%) 46 12 (22.22%) 

Maritime engineering 

services 

9/49 (18.37%) 6/13 

(14.15%) 

62 15 (27.78%) 

Marine transportation and 

related services 

5/27 (18.53%) 4/14 

(28.57%) 

41 9 (16.67%) 

Missing data on firm’s sector 3 (42.86%) 4 (57.14%) 7 7 (12.96%) 

Total  27/135 

(20.00%) 

27/59 

(45.76%) 

194 54 (100%) 

 

5.3 Demography of the survey respondents 

In this section, respondents’ demographics are provided. They include information 

on the position occupied, number of years they have been occupying the position 

and experience, ownership and number of employees of their company, and sector 

of activities are provided.  

5.3.1 Respondents’ position and experience 

The position and experience of respondents serving as key informants provides an 

indication of the accuracy and reliability of data collected (Empson 2017; Homburg 

et al. 2012; Kumar, Stern & Anderson 1993). As shown in Table 5.2, a total of 38.8% 

of respondents were chief executive officers (CEOs), managing directors or 

presidents. In addition, 31.48% of respondents had managerial positions (business 

development, regional, engineering, technology) while 18.51% were identified as 

business owners. Of the CEO/managing directors/presidents, 9 out of 21 (42.86%) 

were based in Perth metropolitan and the remaining 12 (57.14%) in Tasmania. 

Concerning managers, 10 of the 17 that responded (58.82%) were Perth 

metropolitan-based while 7 (41.17%) were based in Tasmania. In terms of business 

owners, 6 (60%) were based in Tasmania, compared to 4 (40%) in the Perth 

metropolitan region. 
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Table 5.2: Demographic data of the survey respondents 
 Perth Metropolitan Tasmania Perth Metropolitan 

and Tasmania 

Count % Count % Count % 

Job titles CEO/Managing 

director/President 

9 33.34 12 44.44 21 38.80 

 Manager  10 37.04 7 25.93 17 31.48 

 Business owner 4 14.81 6 22.22 10 18.51 

 Valid totals 23 85.18 25 92.59 48 88.89 

 Missing values 4 14.81 2 7.41 6 11.11 

Totals (with missing values) 27 100.00 27 100.00 54 100.00 

 

Ownership Private company 17 62.97 23 85.20 40 74.07 

 Government owned 

company 

0 .00 1 3.70 1 1.85 

 Subsidiary of a 

multinational 

4 14.81 2 7.41 6 11.11 

 Public listed company 5 18.52 .00 .00 5 9.26 

 Valid totals 26 96.30 26 96.29 52 96.30 

 Missing values 1 3.70 1 3.70 2 3.70 

Total (with missing values) 27 100.00 27 100.00 54 100.00 

 

Job held for Less than 5 years 9 33.34 4 14.81 13 24.00 

 5-10 years 7 25.93 11 40.75 18 33.00 

  11-20 Years 8 29.62 1 3.70 9 16.66 

 More than 20 years 2 7.41 10 37.04 12 22.22 

 Valid totals 26 96.30 26 96.30 52 96.30 

 Missing values 1 3.70 1 3.70 2 3.70 

Total (with missing values) 27 100.00 27 100.00 54 100.00 

 

Employees Less than 20 10 37.04 17 62.96 27 50.00 

 20-99 6 22.22 7 25.93 13 24.07 

 100-200 1 3.70 .00 .00 1 1.85 

 More than 200 10 37.04 2 7.41 12 22.22 

 Valid totals 27 100.00 26 96.29 53 98.15 

 Missing value 0 .00 1 3.70 1 1.85 

Total (with missing values) 27 100.00 27 100.00 54 100 

  

Sectors Knowledge-intensive 

maritime services 

7 25.93 4 14.81 11 20.37 

 Manufacturers 3 11.10 9 33.34 12 22.22 

 Engineering services 9 33.34 6 22.22 15 27.78 

 Marine transportation and 

related services 

5 18.52 4 14.81 9 16.66 

 Valid totals 24 88.89 23 85.86 47 87.04 

 Not clear  2 7.41 0 .00 2 3.70 

 Missing values 1 3.70 4 14.81 5 9.26 

Total (with missing value) 27 100.00 27 100.00 54 100.00 
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Regarding the number of years in the occupied position, 33% have occupied their 

position for 5-10 years, 24% for less than 5 years, 22.22% for more than 20 years, 

and 16.66% for 11-20 years. For respondents with less than 5 years on the job, 9 of 

the 13 respondents (69.23%) were in the Perth metropolitan region, compared to 4 

(30.77%) in Tasmania. For respondents with at least 5 years on the job, 17 of the 39 

(43.59%) were in Perth metropolitan while 22 (56.41%) of them were in Tasmania. 

Remarkably, 12 of the 14 senior managers on job for more than 20 years (85.71%) 

were based in Tasmania. With 39 of the 52 (75%) senior managers who responded 

on the job for at least 5 years, the accuracy and legitimacy of the data collected is 

ensured (Homburg et al. 2012; Kumar, Stern & Anderson 1993).  

5.3.2 Respondent company’s ownership and number of employees 

The ownership type influences firms’ drive to innovate (Acharya & Xu 2017; 

Bernstein 2015; Shleifer 1998). In addition, the number of employees reflects the 

size of the company and implicitly, resources available for innovation (Carnes et al. 

2017; Forés & Camisón 2016; Hong et al. 2016; O’Cass & Sok 2014). Overall, 74.07% 

of the companies were private, 11.11% were a subsidiary of multinationals, 9.26% 

were public listed companies, and 1.85% state-owned (Table 5.1). With 98.15% of 

companies private, multinationals, and public listed, the sample is appropriate for a 

study centred on innovation because these types of companies are innovation-driven 

(Acharya & Xu 2017; Bernstein 2015; Shleifer 1998).  Most private companies 

(57.5%) were Tasmanian-based, compared to 42.5% Perth metropolitan-based. The 

only state-owned company as well as all the five public listed companies were Perth 

metropolitan-based. Four of the six subsidiaries of multinationals were Perth 

metropolitan based compared to two in Tasmania. 
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Concerning the number of employees, half of the companies had less than 20 

employees, 24.07% had between 20 and 29 employees, and 22.22% had more than 

200 employees. Not surprisingly, most companies of more than 200 employees were 

located in the Perth metropolitan region, because large companies are more likely 

to locate in metropolitan regions (Fitjar & Rodríguez-Pose 2011a). In Australia, 

businesses with fewer than 20 employees are considered small, those having 20 and 

199 employees are considered medium while those with more than 200 employees 

are considered large  (Australian Bureau of Statistics 2002). Therefore, the majority 

of companies surveyed were thus small (50%), about a quarter (25.92%) were 

medium, and 22.55% were large companies. This finding agrees with the general 

literature, as companies vary in sizes and number of employees, which in turn 

impacts on their innovation performance (e.g. Dahmash 2015; Jugend et al. 2018; 

Laforet 2009, 2013; McAdam, Reid & Gibson 2004). 

5.3.3 Sectors of activity of respondents 

As reported in Table 5.1, the providers of maritime engineering services represented 

27.77% of the respondents, followed by manufacturers (22.22%), knowledge 

intensive maritime services providers (20.37%), and marine transportation and 

related services (16.66%). Based on the sectorial taxonomy of innovation proposed 

by Castellacci (2008) who uses sectors’ technological regimes and trajectories to 

classify them in terms of their innovative potential, 83.34% of companies were 

characterised by medium (manufacture and engineering services) to high 

(knowledge intensive maritime services), reinforcing the suitability of the sample 

for this study. In terms of knowledge intensive maritime services providers, 7 of the 

11 were Perth metropolitan-based while 4 were located in Tasmania. Most 

manufacturers (9 of the 12) were Tasmanian-based compared to 3 in the Perth 
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metropolitan region. Similarly, 9 of the 15 engineering services providers were Perth 

metropolitan-based while 6 were Tasmanian-based. Lastly, 5 of the 9 marine 

transportation and related services providers were Perth metropolitan-based, with 

the remaining 4 based in Tasmania. Overall, like in other maritime studies, the 

demographics or maritime firms in the studied regions vary in terms of sectors of 

activities and sizes (e.g.  Doloreux 2006, 2008). 

5.4 Descriptive statistics 

Table 5.3 reports the descriptive statistics of all questionnaire items covering 

sections A, B, C, and E of the web survey including mean, standard deviation, 

skewness and kurtosis. Section A covered questions on the innovation capability 

construct, section B included questions on the sources of knowledge for innovation, 

section C covered questions on the regional factors and innovation, and section E 

included questions on the occupations of employees involved in innovation.  Section 

D (results not shown in Table 5.3) was concerned with the innovation introduced in 

the last three years. Although few items had skewness and kurtosis slightly 

exceeding the recommended ±2 range (Field 2009; Gravetter & Wallnau 2014; 

Trochim & Donnelly 2006), their effect on data is negligible given the sample size 

is above 50 (Ghasemi & Zahediasl 2012; Oppong & Agbedra 2016). The data could 

therefore be analysed using a parametric statistical tool, in addition to that they were 

collected using Likert-type items (Boone, HN & Boone 2012; Carifio & Perla 2007, 

2008; Pallant 2017). 

With regard to innovation capability (items Ic1 to Ic7), the means of all the items 

(each representing a pillar of the innovation capability construct) were all above 3, 

indicating an overall agreement among respondents about the contribution of these 

pillars for innovation in their companies. In particular, the highest levels of 
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agreement related to management of technology (Ic7, mean 4.3459), creativity and 

idea management (Ic4, mean 4.2452) and organisational intelligence (Ic3, mean 

4.0463), indicating that these pillars are the most critical in the surveyed firms. It is 

important to note that items Ic1 (vision and strategy), Ic2 (harnessing the 

competence base), Ic3 (organisational intelligence), Ic5 (structure and systems) and 

Ic6 (culture and climate) are composite scales made up respectively of questionnaire 

items in Section A. Items A.1, A.2 and A3  for Ic1; A.5, A.6, A.11 and A.16 for Ic2; 

A.7 and A.8 for Ic3; A.10, A.12 and A.13 for Ic5; and A.14, A.15, A.17 and A.18 

for Ic6. The creation of these composite scales was necessary because these pillars 

are made up of two or more sub-pillars in order to reflect the seven innovation 

capability pillars as defined by Lawson and Samson (2001), as previously 

mentioned in Chapter 3. The use of Likert-type items to create a composite Likert 

scale to measure a trait or a characteristic is common and appropriate in quantitative 

data analysis (Boone, HN & Boone 2012; Harpe 2015; Willits, Theodori & Luloff 

2016). 

With respect to the knowledge sourcing construct (items Ks1 to Ks10), customers 

in Australia (Ks1, mean 4.3844) and customers abroad (Ks2, mean 3.99807) are the 

most important sources of knowledge acquisition for innovation. With means above 

3 as well, the remaining sources represented by items Ks3 to Ks7 (suppliers in 

Australia, suppliers abroad, competitors in Australia, competitors abroad, and 

educational institutes in Australia respectively) and Ks10 (trade fairs abroad) are 

also important sources of knowledge acquisition. Trade fairs in Australia (Ks9, 

mean 1.8267) and educational institutes abroad (Ks8, mean 2.8267) represent the 

least sources of knowledge acquisition for innovation. These results suggest that 

maritime firms in both regions are actively involved in knowledge sourcing. 
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As per the regional factors construct (items Rg1 to Rg10), the availability of skilled 

labour (Rg5, mean 3.9793), proximity to customers (Rg4, mean 3.8822) and the 

level of trust between businesses in the region (Rg10, mean 3.8652) were rated by 

respondents as the most important factors, while proximity to competitors in the 

region (Rg3, mean 2.7307) was the least. The means of the other items representing 

other regional factors above average of 3 were as follows: Rg1 (proximity to 

educational institutes, mean 3.1730); Rg2 (proximity to suppliers, mean 3.5959); 

Rg6 (availability of government support programmes, mean 3.4230); Rg7 

(companies in the same industry, mean 3.250); Rg8 (companies in other industries, 

mean 3.3915) and Rg9 (regional entrepreneurial culture, mean 3.5381). The results 

are an indication that region associated factors influence maritime firms’ innovative 

activities. 

Regarding the occupations involved in innovation (Oc1 to Oc7), respondents rated 

engineering professionals (Oc2, mean 3.9400) as occupations most involved in 

innovation, while natural scientists (Oc7, mean 2.000) as the least involved 

occupations. Other occupations with an average mean above 3, reflecting the extent 

of agreement among respondents about their involvement in innovation, are 

mechanical, fabrication and engineering tradespersons (Oc3, mean 3.2939), 

knowledge intensive maritime services providers (Oc4, mean 3.1922), IT 

professionals (Oc6, mean 3.0976), and computing professionals (Oc5, mean 3.0578). 

With a below average mean of 2.7841, the extent of agreement on the involvement 

of maritime transport professionals in innovation surveyed was low, illustrating the 

point that has been made in Chapter 4 about the low innovation opportunities in this 

subsector. These findings indicate that various occupations are involved in 

innovation in the surveyed maritime firms. 
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     Table 5.3: Descriptive statistics of items making up the four CRA constructs 

Constructs Variables  Mean Std. Deviation Skewness Kurtosis 

 

In
n

o
v

a
ti

o
n

 c
a

p
a

b
il

it
y

 Ic1.Vision and strategy 3.8704 1.09203 -1.151 1.606 

Ic2.Harnessing the competence base 3.6076 .85860 -1.795 5.097 

Ic3. Organisational intelligence 4.0463 .67481 -.366 -.496 

Ic4. Creativity and idea management 4.2452 .79872 -.948 .602 

Ic5. Structure and systems 3.3765 .93845 -1.080 2.472 

Ic6. Culture and climate 3.3355 .84291 -1.849 4.874 

Ic7. Management of technology 4.3459 .66968 -.576 -.615 

 

E
x

tr
a

-r
e
g

io
n

a
l 

k
n

o
w

le
d

g
e 

so
u

rc
in

g
 Ks1. Customers in Australia  4.3844 1.06672 -2.785 9.204 

Ks2. Customers abroad 3.9807 1.49831 -1.748 2.305 

Ks3. Suppliers in Australia 3.6467 1.41186 -1.377 1.441 

Ks4. Suppliers abroad 3.5767 1.54610 -1.088 .234 

Ks5. Competitors in Australia 3.1344 1.33217 -.755 .457 

Ks6. Competitors abroad 3.1730 1.47586 -.604 -.306 

Ks7. Educational institutes in Australia 3.5381 1.29530 -.736 -.018 

Ks8. Educational institutes abroad 2.8267 1.46302 -.474 -.604 

Ks9. Trade fairs in Australia 1.8267 1.98790 .429 -1.515 

Ks10. Trade fairs abroad 3.5767 1.44518 -.957 .202 

 

 



133 

  

 

Table 5.3: Continued 
 

R
eg
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n

a
l 

in
n

o
v

a
ti

o
n

 s
y
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em

 
Rg1. Proximity to educational institutions   3.1730 1.35593 -.470 -.684 

Rg2. Proximity to suppliers 3.5959 1.36340 -1.161 .971 

Rg3. Proximity to competitors 2.7307 1.24560 -.006 -.532 

Rg4. Proximity to customers 3.8822 1.20763 -1.030 .796 

Rg5. Availability of skilled labour 3.9793 1.48566 -1.540 1.400 

Rg6. Availability of government support programmes 3.4230 1.41882 -.476 -.815 

Rg7. Companies in the same industry 3.2500 1.39912 -.684 -.357 

Rg8. Companies in other industries 3.3915 1.27499 -.853 .076 

Rg9. Regional entrepreneurial culture 3.5381 1.43358 -.997 .070 

Rg.10 Level of trust between businesses in the region 3.8652 1.33217 -1.283 .937 

 

O
cc

u
p

a
ti

o
n

s 

Oc1. Marine transport professionals 2.7841 1.81517 -.234 -1.437 

Oc2. Engineering professionals 3.9400 1.53463 -1.553 1.187 

Oc3. Mechanical, fabrication and engineering tradespersons 3.2939 1.69677 -.581 -1.139 

Oc4. Knowledge-intensive maritime services professionals 3.1922 1.73791 -.510 -1.224 

Oc5. Computing professionals 3.0578 1.54692 -.545 -.859 

Oc6. IT professionals 3.0976 1.40424 -.479 -.735 

Oc7. Natural scientists 2.0000 1.51720 .606 -.585 

Note: Details on the Likert types used to collect data for each of this construct are shown in Appendix B. 
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5.4.1 Reliability of the constructs  

A common measure of assessment of the internal reliability and consistency of 

constructs is Cronbach’s Alpha, with acceptable values greater than 0.6 considered 

good for a given construct (Bosma et al. 1997; McKinley et al. 1997). As also argued 

by Rovai, Baker and Ponton (2013), the differences between Cronbach’s Alpha 

values and those of the Cronbach’s Alpha based on standardised items of reliable 

constructs are typically small for good constructs. As reported in Table 5.4, the 

constructs used in the current study meet these conditions. Therefore, the constructs 

used in the current research are reliable.  

Table 5.4: Cronbach’s Alpha tests of the four constructs 
Construct Questionnaire 

section 

No of 

items 

Cronbach’s 

Alpha 

Cronbach’s Alpha 

based on 

standardised items 

Innovation capability A 7 0.7 0.699 

Knowledge sourcing B 10 0.824 0.834 

Regional innovation 

system 

C 10 0.915 0.916 

Occupations E 7 0.667 0.679 

 

5.4.2 Missing data analysis 

Table 5.5 reports the missing data of the four CRA constructs. For each of the 

questionnaire sections concerned with items related to the building blocks of the 

CRA framework, missing data was between 1.7% and 3.7%. Overall, missing data 

for each item was minimal at less than 5%.  

Research has shown that missing data below this threshold of 5% is inconsequential, 

and a simple mean imputation is appropriate and recommended in such a case 

(Bennett, DA 2001; Sainani 2015; Schafer 1999). A simple mean imputation was 

thus applied to deal with the missing data in the current thesis. 
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Table 5.5: Summary of missing data relating the four CRA constructs 
Constructs/ 

 

Missing data* 

Section A 

Innovation 

capability 

Item no. A.4 A.9 A.1

1 

A.1

9 

      

Number of 

missing data 

2 1 1 1       

% of total 

responses (%) 

3.7 1.8 1.8 1.8       

Section B 

Knowledge 

sourcing 

Item no. B.1 B.2 B.3 B.4 B.5 B.6 B.7 B.8 B.9 B.10 

Number of 

missing data 

1 1 2 1 1 1 1 1 1 2 

% of total 

responses (%) 

1.8 1.8 3.7 1.8 1.8 1.8 1.8 1.8 1.8 3.7 

Section C  

Regional 

innovation 

system 

Item no. C.1 C.2 C.3 C.4 C.5 C.6 C.7 C.8 C.9 C.10 

Number of 

missing data 

1 1 1 2 1 1 1 1 1 1 

% of total 

responses (%) 

1.8 1.8 1.8 3.7 1.8 1.8 1.8 1.8 1.8 1.8 

Section E 

Occupations 

Item no. E.1 E.2 E.3 E.4 E.5 E.6 E.7    

Number of 

missing data 

2 1 3 2 1 2 2    

% of total 

responses (%) 

3.7 1.8 5.5 3.7  3.7 3.7    

*Missing data include the ‘Not applicable’ option 

5.5 Influential factors for constructing regional advantage: Exploratory factor 

analysis 

The purpose of exploratory factor analysis (EFA) is to determine the underlying 

structure among the variables in a proposed conceptual model (Bandalos & Finney 

2018; Hair et al. 2010). As such, no predefined structure is imposed on the outcome 

of the solution (Suhr 2006). EFA is thus appropriate for exploring how well the 

items making up each of the building blocks of the CRA framework presented at the 

end of Chapter 2. EFA is well established in maritime studies and, as in the current 

study, it has often been used in conjunction with confirmatory factor analysis (CFA) 

(e.g. Bandara & Nguyen 2016; Esmer et al. 2016; Ha 2003; Sakalayen, Chen & 

Cahoon 2016; Yeo, Roe & Dinwoodie 2008). Conducting EFA involves five basic 

steps: 1) checking the suitability of the data, 2) choosing the factor extraction 

method, 3) deciding on the criteria for extraction, 4) selecting a rotation method, and 

5) interpreting and labelling the factors (Pallant 2017; Williams, Onsman & Brown 

2010; Yong & Pearce 2013). Each of these steps is discussed below.  
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5.5.1 Suitability of data for factor analysis 

Several criteria are used to assess whether data are suitable for factor analysis or not. 

They include sample size, sample to variable ratio, Kaiser-Mayer-Olkin (KMO) 

index, Bartlett’s Test of Sphericity, and high communalities between items at the 

initial run. As shown in Table 5.6, all these conditions were met with a sample size 

of 54 in this study, a sample to variable ratio of 1.58, KMO of 0.613 and Bartlett’s 

Test of Sphericity significant at 0.000 at the initial run (see Table 5.7 below), and 

moderate to high communalities at the initial run between items (see Appendix N). 

Table 5.6: Summary of criteria used to assess data suitability for factor analysis 
Criteria Current practices in the 

EFA literature 

Applications to the current 

study 

Sample size Minimum sample size of 50 

(de Winter, Dodou & 

Wieringa 2009; Gaskin & 

Happell 2014; Hair et al. 

2010; Sapnas & Zeller 

2002) 

A sample of 54  

Sample to variable ratio 2:1 or less to >100:1 

(Costello & Osborne 2005), 

no minimum required 

(Hogarty et al. 2005) 

A sample to variable ratio of 

1.58  

Kaiser-Mayer-Olkin (KMO) 

index 

At least 0.5 at the initial run 

(Hair et al. 2010; 

Tabachnick & Fidell 2007) 

KMO = 0.613 

The Bartlett’s Test of 

Sphericity 

 p<0.05 at the initial run 

denotes sufficient 

correlation among items 

(Yong & Pearce 2013) 

P= 0.000 

High communalities between 

items at the initial run 

> 0.4 (Costello & Osborne 

2005; Gaskin & Happell 

2014; Williams, Onsman & 

Brown 2010) 

Communalities among 

variables ranged from 0.591 

to 0.882 (see Appendix N) 

 

Table 5.7: KMO and Bartlett's Test (Initial run) 
KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .613 

Bartlett's Test of Sphericity Approx. Chi-Square 1218.469 

df 561 

Sig. .000 
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5.5.2 Factor extraction method 

During factor analysis, factors can be extracted using various methods, including 

the principal component analysis (PCA), principal axis factoring (PAF), maximum 

likelihood, alpha factoring, unweighted least square, and generalised least square. 

The key criterion for the factor extraction method resides in its ability to provide a 

clear factor structure (Pallant 2017; Williams, Onsman & Brown 2010; Yong & 

Pearce 2013). Following this criterion, PCA provided the clearest factor structure 

for this study. PCA is also appropriate when more than 30 variables are involved, as 

it is the case in this study (Gorsuch 1983). 

5.5.3 Criteria for extraction  

Many criteria can be used to determine the number of factors to extract. These 

include Kaiser’s criteria (eigenvalue>1), a cumulative percentage of variance of 

factors between 50-60%, scree plot (reliable only when the sample size is at least 

200), an a priori setting of the number of factors or below and above the predicted 

number when the scree plot’s break point is not clear enough, or  parallel analysis 

(Costello & Osborne 2005; Horn 1965; Yong & Pearce 2013). Although none of 

these criteria can be considered  superior to another (Gaskin & Happell 2014; 

Thompson & Daniel 1996), it is recommended to use at least two criteria to justify 

factor extraction (Williams, Onsman & Brown 2010). In this study, the following 

three criteria were used: 

• Kaiser’s criteria (eigenvalue>1); 

• A priori manual setting of the predicted number of factors below, above and 

the number suggested by the scree plot; and 

• Cumulative percentage of variance of factors between 50-60%. 
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Combining the above three criteria ensured that the final solution (the factors 

retained) not only explained between 50-60% of the cumulative variance, but also 

made the most conceptual sense in relation to the study (Hair et al. 2010; Rowe 2009; 

Williams, Onsman & Brown 2010).  

5.5.4 Selection of rotation method 

The goal of rotation is to obtain an optimal simple structure that is easy to interpret 

which seeks  to have each variable load on as few factors as possible and maximise 

the number of high loadings on each variable (Yong & Pearce 2013). When 

performing EFA, researchers typically choose between orthogonal and oblique 

rotations (Hair et al. 2010). While orthogonal rotations produce solutions with 

uncorrelated factor structure, their oblique counterparts produce correlated and more 

accurate factor structure (Rovai, Baker & Ponton 2013). In this study, an oblique 

rotation was used because of the presumption of correlation between the factors and 

the Promax type (the other oblique rotation is Direct Oblimin), as it is the most 

expedient (Williams, Onsman & Brown 2010; Yong & Pearce 2013). 

5.5.5 Factors’ interpretation and labelling 

Although often considered subjective, interpretation and labelling is a critical part 

of EFA (Henson & Roberts 2006). It is both a theoretical and inductive process with 

the aim of labelling and interpreting the factors such as they reflect the theoretical 

and conceptual intent (Tabachnick & Fidell 2007; Williams, Onsman & Brown 

2010). A factor must made up of a least two variables with loadings preferably above 

0.5 (Henson & Roberts 2006; Yong & Pearce 2013). Because CFA was performed 

after EFA, interpretation and labelling occurs after the CFA results. The discussion 

of CFA results will also include items retained during EFA. 

 



139 

  

5.5.6 Four-factor solution 

EFA was performed using the IBM SPSS version 24. The KMO and Bartlett’s test 

results have been given in Section 5.4.1 (Table 5.5), as well as the initial items’ 

communalities. At the initial run, 10 factors were extracted with eigenvalues >1 

(Kaiser’s criteria), explaining 25.99%, 10.86%, 8.30%, 6.42%, 5.94%, 5.06%, 

4.52%, 3.62%, 3.36%, and 3.12% respectively (Table 5.8). The application of this 

criterion alone thus produced too many factors. The Screeplot (Figure 5.1) was 

subsequently observed and suggested that the four explained much of the variance. 

As shown in Table 5.8, these four factors explained 51.58% of the cumulative 

variance, which is within the acceptable range of 50-60% in social sciences (Hair et 

al. 2010; Williams, Onsman & Brown 2010).  As recommended by Costello and 

Osborne (2005) and Yong and Pearce (2013), the number of factors was further 

manually set at 4, 5, and 6, with the four-factor solution producing the most 

parsimonious results. The decision was then made to retain four factors, shown in 

Table 5.9. 

Table 5.8: Total Variance Explained (initial run) 

Component 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings RSSL*ª 

Total 

% of 

Variance Cumulative % Total 

% of 

Variance Cumulative % Total 

1 8.839 25.997 25.997 8.839 25.997 25.997 6.918 

2 3.692 10.860 36.857 3.692 10.860 36.857 6.148 

3 2.825 8.308 45.165 2.825 8.308 45.165 4.227 

4 2.184 6.422 51.587 2.184 6.422 51.587 2.946 

5 2.022 5.948 57.535 2.022 5.948 57.535 3.061 

6 1.721 5.062 62.598 1.721 5.062 62.598 2.256 

7 1.538 4.523 67.121 1.538 4.523 67.121 2.175 

8 1.232 3.622 70.743 1.232 3.622 70.743 2.274 

9 1.145 3.368 74.111 1.145 3.368 74.111 3.258 

10 1.063 3.127 77.238 1.063 3.127 77.238 2.001 

11 .943 2.774 80.011     

.        

34 .025 .073 100.000     

Extraction Method: Principal Component Analysis. 

a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 

*Rotation Sums of Squared Loadings 
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Figure 5.1: Scree plot obtained at the initial run 

As recommended by Costello and Osborne (2005), Yong and Pearce (2013), and 

Gaskin and Happell (2014), the following criteria were used to obtain the four-factor 

solutions:  

• Items with moderate to high communalities (0.4 to 0.8 or greater); 

• Items loadings > 0.5; 

• Elimination of items loading in more than one factor with a difference > 0.2; 

• Factors with at least two items labelled as factors. 

Using these criteria is a sine qua none for justifying the validity of the results 

obtained (Rovai, Baker & Ponton 2013; Williams, Onsman & Brown 2010). As 

shown in Table 5.9, the four factors explained 60.8% of the cumulative variance and 

accounted for 30.49% (first factor), 12.72% (second factor), 10.15% (third factor), 

and 7.43% (fourth factor) respectively. In the process, 26 of the 34 items were 

retained, 25 loaded above 0.5, and 8 were eliminated.  
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Table 5.9: Total Variance Explained (final run) 

Component 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings RSSL*ª 

Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% Total 

1 7.928 30.492 30.492 7.928 30.492 30.492 7.391 

2 3.306 12.717 43.209 3.306 12.717 43.209 4.803 

3 2.638 10.148 53.357 2.638 10.148 53.357 2.851 

4 1.931 7.427 60.783 1.931 7.427 60.783 2.957 

5 1.652 6.354 67.138     

6 1.149 4.418 71.556     

. . . .     

26 .036 .138 100.000     

Extraction Method: Principal Component Analysis. 

a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 

*Rotation Sums of Squared Loadings 

Table 5.10: Final pattern and structure matrixes with items’ communalities   
 Pattern Matrixa Structure matrix Communalities 

 

Component Component 

1 2 3 4 1 2 3 4 

Rg8: Companies in other industries .890    .865    .759 

Rg6: Availability of government 

support programs  

.817    .776    .636 

Rg5: Availability of skilled labours .799    .762    .591 

Rg2: Proximity to suppliers .782    .747    .694 

Rg1: Proximity to educational 

institutes 

.759    .744    .588 

Rg9: Regional entrepreneurial 

culture 

.758    .732 .561   .597 

Rg10: Level of trust between 

businesses 

.719    .730    .560 

Rg7. Companies in the same 

industry 

.684    .719    .540 

Rg4: Proximity to customers .643    .712    .452 

Rg3: Proximity to competitors .634    .658    .665 

Ks3: Suppliers in Australia .537    .631    .549 

Ks7: Educational institutes in 

Australia 

.509    .616    .465 

Ks4: Suppliers abroad     .605 .553   .569 

Oc4: Knowledge-intensive maritime 

services professionals 

 .805    .849   .595 

Ks8: Educational institutes abroad  .782    .847   .753 

Ks5: Competitors in Australia  .782    .838   .786 

Ks6: Competitors abroad  .771    .722   .787 

Oc1: Marine transport professionals  .688    .522   .468 

Ks9: Trade fairs in Australia  .515       .419 

Ic2: Harnessing the competence 

base 

  .813    .819  .674 

Ic5: Structure and systems   .809    .785  .674 

Ic6: Culture and climate   .622    .632  .449 

Ic3: Organisational intelligence   .528    .522  .427 

Ks1: Customers in Australia    .916    .878 .805 

Ic1: Vision and strategy    .817    .781 .705 

Ks2: Customers abroad    .638    .682 .608 

Cronbach’s Alpha values .920 .788 .745 .702      

Extraction Method: Principal Component Analysis.  Rotation Method: Promax with Kaiser 

Normalisation. 

a. Rotation converged in 7 iterations. 
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Table 5.10 (above) shows the resulting pattern and structure matrixes as well as the 

communalities of the items retained. The last column showing Cronbach’s Alpha 

coefficients for the items making up each factor. As explained above in section 5.5.5, 

the factors will be named after CFA. The reliability of EFA results is discussed next. 

5.5.7 Reliability and validity of EFA results 

The Cronbach’s Alpha value is often used as a measure of reliability of the factors 

after performing EFA (Meyers, Gamst & Guarino 2012). As shown in the last 

column of Table 5.10, the high values obtained for factor 1 (0.92), factor 3 (0.788), 

factor 3 (0.745), and factor 4 (0.71) are a proof of reliability because they are greater 

than the often used benchmark value of 0.5 (Williams, Onsman & Brown 2010; 

Yong & Pearce 2013). As such, they indicate that the items identified are more likely 

measuring the same construct. 

With all the items making up each factor loading at more than 0.5 (indicating high 

correlation with the concerned factor), the convergent validity of EFA is also 

ensured. The discriminant validity was also ensured by the fact that there was no 

cross-loading item (see pattern matrix, Table 5.10). Adequate face validity is also 

confirmed as at least two items from the same section of the questionnaire clustered 

in the same factor. As earlier mentioned, a valid factor must be made up of at least 

two factors with sufficiently high loadings (Yong & Pearce 2013). 

5.6 EFA to CFA: Model fit on factors influential for constructing regional 

advantage 

Following EFA, CFA was subsequently carried out to verify whether the model 

produced during EFA was a good fit to the data. CFA began with the model fit 

performed on the 25 items making up the four factors using the SPSS based AMOS 

graphics version 24 of structural equation modelling (SEM).  
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There is no agreement among researchers about what indices are indicators of a good 

model fit, with some authors more conservative than others even when they 

recommend the same indices  (Carvalho et al. 2013; Harrington 2008). For example, 

although  Brown (2006) and Kline, RB (2005) both recommend reporting the 

standardised root mean square residual (SRMSR), the comparative Fit Index (CFI), 

the Tucker-Lewis Index (TLI), and the root mean square error of approximation 

(RMSEA), the former argues that a CFI “close to” 0.95 is an indication of a good 

fit, while the latter suggests a measure greater than 0.9. In addition to these indices, 

others recommend reporting the Goodness-of-Fit Index (GFI), the Incremental Fit 

Index (IFI), the Minimum Discrepancy/Degrees of freedom (CMIN/DF) and its p-

value, the Test of statistical significance for RMSEA (PCLOSE), the Adjusted 

Goodness-of-Fit Index (AGFI), and the Parsimony-adjusted CFI (CFI) (Carvalho et 

al. 2013; Opperman, Benson & Milhausen 2013; Saleh 2006; Schreiber et al. 2006).  

It is, however, important to note that none the group of indices proposed can be 

considered superior to others. This is because the given recommendations serve as 

guidelines that researchers can use as leverages to build justification for their work, 

rather than regarding them as rigid measures to be reached (Brown 2006; Harrington 

2008). This study reports the eight indices most frequently reported in social 

sciences and in closely related studies (e.g. Sakalayen (2014), Opperman, Benson 

and Milhausen (2013), Carvalho et al. (2013)). They include the CMIN/DF and its 

p-value, the GFI, the IFI, the CFI, the TLI, the PCLOSE and the RMSEA, whose 

threshold values are given in Table 5.11. All these values are also reported in 

Appendix N. After the initial run, none the indices except the CMIN/DF (see Table 

5.11, row 2) met the desired thresholds. 
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Table 5.11: SEM model fit indices with their acceptable levels 
 Indexes 

  CMIN/DF p-value GFI IFI CFI TLI PCLOSE RMSEA 

1 Acceptable 

levels 

≤ 3 > .05 > .90 but with 

.80 tolerable 

≥ .90 > .95 > .95 > .05 ≤ .05 

 Sources: Kline, RB (2005), Brown (2006), Saleh (2006) and Schreiber et al. (2006) 

2 Initial 

findings 

1.715 .000 .627 .741 .731 .702 .000 .116 

3 Final 

findings 

1.092 .275 .837 .977 .976 .970 .565 .042 

 

 

Figure 5.2: Initial path diagram 

Similarly, as can be seen in the initial path diagram (Figure 5.2), some items (Oc1, 

Ks9, and Ic3) loaded below the desired minimum of 0.50, indicating a poor model 

fit (Hair et al. 2010). A modification of the model was thus necessary. This was done 
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by excluding variables with low loadings and standardised residual covariances 

greater than 0.4 in repeated trials.  Following these repeated trials, the value obtained 

met the desired thresholds values (row 3, Table 5.11).  

The final path diagram is shown in Figure 5.3. To arrive at a good model fit, 11 of 

the 25 items identified during EFA were excluded in the process of achieving the 

model fit desired thresholds, leaving out 14 variables (see Table 5.12). The high 

standardised regression weights indicate agreement about the factors and their items, 

whereas the high Cronbach’s Alpha values indicate the reliability of the outcomes 

obtained.  

 

Figure 5.3: Final path diagram 
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Table 5.12 The Final CFA outcome  
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Factors Items Regression 

weights/ 

(Squared 

multiple 

correlations) 

1 .874 Factor 1 Rg5: Availability of skilled labours .71 (.507) 

Rg6: Availability of government support 

programs 

.78 (.613) 

Rg8: Companies in other industries .89 (.794) 

Rg9: Regional entrepreneurial culture .74 (.548) 

Rg10: Level of trust between businesses in 

the region 

.70 (.489) 

2 .803 Factor 2 Oc4: Knowledge intensive maritime services 

professionals 

.61 (.368) 

Ks8: Educational institutions abroad .84 (.707) 

Ks6: Competitors broad .86 (.743) 

3 .806 Factor 3 Ic2: Harnessing the competence base .94 (.892) 

Ic5: Structure and systems .81 (.518) 

Ic6: Culture and climate .64 (.409) 

4 .702 Factor 4 Ic1: Vision and strategy .74 (.549) 

Ks1: Customers in Australia .81 (.655) 

Ks2: Customers abroad .56 (.311) 

 

5.6.1 Reliability and validity of CFA 

Various methods can be used to examine the reliability and validity of CFA results, 

one of which involves assessing the convergent validity as well as the discriminant 

validity. One of the most established ways in the literature to assess reliability, 

convergent validity and discriminant validity proposed by Hair et al. (2010) entails 

calculating the composite reliability (CR), the average variance explained (AVE), 

the maximum shared variance (MSV), and the average shared variance (ASV). 

Therefore, these measures were calculated to assess the reliability and validity of 

the results obtained in this thesis. Threshold values for each of these measures are 

given in Table 5.13. 

The Excel stats tools package developed by Gaskin (2013) was used to compute 

these values. The correlations and standardised regression weights of the final 

measurement model generated in AMOS were inserted into the validity master of 
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the stats tools package. As illustrated in Table 5.14 (the last four columns of this 

table show the correlations among the four factors, whereas the diagonal values of 

these last four columns show the squared root values of the AVE of each factor), all 

the measures obtained met the required thresholds. A CR > 0.7 indicates that the 

items are reliable enough to measure the corresponding factor. With regard to 

convergent validity, each CR was greater than the corresponding AVE, and each 

AVE was also greater than the desired 0.5. The convergent validity can thus be 

established. The discriminant validity is also established as each MSV is smaller 

than its corresponding AVE, and each ASV is also lower than its corresponding 

AVE. In addition, all the squared root values of the AVE as suggested by Gaskin 

(2013) are greater than 0.7. The CFA results are therefore valid and reliable.  

Table 5.13: Threshold levels of reliability and validity measures of CFA 
Measures Threshold Issue if not meeting 

threshold 

Composite reliability (CR) > 0.7 (reliability); 

CR>AVE (for convergent validity) 

Reliability and 

convergent validity 

Average variance 

explained (AVE) 

> 0.5 Convergent validity 

Maximum shared variance MSV<AVE Discriminant validity 

Average shared variance 

(ASV) 

ASV<AVE Discriminant validity 

Source: Hair et al. (2010) 

Table 5.14: Reliability and validity of CFA measures, and factor correlation matrix 

with square root of the AVE on the diagonal 

 CR AVE MSV ASV Factor 1 Factor 2 Factor 3 Factor 4 

Factor 1 0.820 0.607 0.138 0.06 0.779       

Factor 2 0.824 0.539 0.138 0.06 0.372 0.734     

Factor 3 0.818 0.607 0.023 0.022 -0.151 0.104 0.779   

Factor 4 0.750 0.506 0.092 0.04 0.119 0.303 0.128 0.711 

 

In the next section, the labelling of the factors and the combined interpretation of 

EFA and CFA results is carried out, and each of the factor as well as its relationship 

with other factors is also discussed. The interpretation of EFA and CFA results is 
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supported by the web survey responses to open-ended questions responses gathered 

for each construct.  

5.7 Naming and interpretation of the four influential factors for constructing 

regional advantage 

In this section, the four factors are named and interpreted in conjunction with the 

relevant literature as well as additional information provided by respondents from 

the open-ended questions of the web-survey. The results obtained indicate that four 

factors are influential for constructing regional advantage. They are named as 

follows: 

• Factor 1: Regional components 

• Factor 2: Knowledge sourcing  

• Factor 3: Innovation capability  

• Factor 4: Demand  

Except factor 4 (Demand), the other three factors reflect their respective constructs 

based on the reconceptualised CRA framework adopted in this study. The 

knowledge base construct seems not relevant as assumed by the initial framework 

since its items were either insufficiently correlated with other items (and 

consequently were deleted in the analysis process) or loaded along the items of other 

constructs. Regional components relate to the RIS, knowledge sourcing relates to 

extra-regional knowledge sourcing, and innovation capability relates to the firm’s 

internal innovation capability. These factors and their determinants are further 

discussed below. 

5.7.1 First factor: Regional components 

This factor is made up of 5 of the 12 items obtained during EFA (Table 5.15): Rg8 

(Companies in other industries); Rg6 (Availability of government support 
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programs); Rg5 (Availability of skilled labours); Rg9 (Regional entrepreneurial 

culture); and Rg10 (level of trust between businesses in the region). All 5 items were 

from section C of the questionnaire, which centred on regional factors perceived by 

respondents as important for innovation in their companies. The Cronbach’s Alpha 

of the 5 items is 0.874, indicating high reliability, and each of the items had a 

regression weight ≥ 0.7 (Table 5.12), indicating agreement among these items and 

factor 1 across all respondents. The high squared multiple correlation of the 5 items 

with factor 1 illustrate their ability to predict it, confirming that regional factors are 

key for constructing regional advantage. 

Table 5.15: Comparison of EFA and CFA results 
Factors Item EFA CFA 

Regional 

components 

Rg8: Companies in other industries ✓ ✓ 

Rg6: Availability of government support programs ✓ ✓ 

Rg5: Availability of skilled labours ✓ ✓ 

Rg2: Proximity to suppliers  ✓  

Rg1: Proximity to educational institutes ✓  

Rg9: Regional entrepreneurial culture  ✓ ✓ 

Rg10: Level of trust between businesses in the region ✓ ✓ 

Rg7: Companies in the same industry ✓  

Rg4: Proximity to customers ✓  

Rg3: Proximity to competitors  ✓  

Ks3: Suppliers in Australia  ✓  

Ks7: Educational institutes in Australia  ✓  

Knowledge 

sourcing  

Oc4: Knowledge intensive maritime services 

professionals 
✓ ✓ 

Ks8: Educational institutions abroad ✓ ✓ 

Ks5: Competitors in Australia  ✓  

Ks6: Competitors abroad  ✓ ✓ 

Oc1: Marine transport professionals  ✓  

Ks9: Trade fairs in Australia ✓  

Innovation 

capability  

Ic2: Harnessing the competence base ✓ ✓ 

Ic5: Structure and systems ✓ ✓ 

Ic6: Culture and climate ✓ ✓ 

Ic3: Organisational intelligence  ✓  

Demand  Ic1: Vision and strategy ✓ ✓ 

Ks1: Customers in Australia ✓ ✓ 

Ks2: Customers abroad ✓ ✓ 
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5.7.2 Second factor: Knowledge sourcing  

This second factor consists of items Ks6 (Competitors abroad), Ks8 (Educational 

institutes abroad) and surprisingly Oc4 (Knowledge intensive maritime services 

professionals). Two of these items (Ks6 and Ks8) are from questionnaire section B 

and centred on extra-regional sources of knowledge for innovation, whereas Oc4 

was part of section E of the questionnaire, which focused on occupations involved 

in innovation. Items Ks6 and Ks8 had the highest loading and squared multiple 

correlation of 0.86 (.743) and 0.84 (0.707) respectively, suggesting that the surveyed 

respondents drew their extra-regional knowledge mainly from international 

educational institutes and competitors.  

The loading of item Oc4 on the knowledge sourcing factor might suggest that 

knowledge intensive maritime services professionals constitute an important pool of 

knowledge within firms. This item had the highest loading (0.805) based on the EFA 

results. Hence, firms will thus benefit from hiring these types of professionals that 

are more acquainted of what happen at the international level. It also reiterates the 

role that the governments can play in making sure that firms have access to such 

skills, explained in section 5.6.1. According to the EFA results, firms also drew their 

extra-regional knowledge from competitors in Australia (Ks5, loading 0.782), 

marine transport professionals (Oc1, 0.688) and trade fairs in Australia (Ks9, 0.515). 

Regarding trade fairs, they serve as exposure as well as avenues for learning. 

5.7.3 Third factor: Innovation capability 

The third factor consists of Ic2 (Harnessing the competence base), Ic5 (Structure 

and systems) and Ic6 (Culture and climate). All these factors clustered from section 

A of the questionnaire which centred on innovation capability. Items Ic2 and Ic5 

loaded high at 0.94 and 0.81, with squared multiple correlations of 0.892 and 0.518 
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respectively, while item Ic6 loaded at 0.64, with a squared multiple correlation of 

0.409. The EFA results also indicated the importance of organisational intelligence 

(Ic3, loading 0.515) as a determinant of firm level innovation. 

5.7.4 Fourth factor: Demand  

The fourth factor consists of Ic1 (Vision and strategy), Ks1 (Customers in Australia) 

and Ks2 (Customers Abroad). These items clustered together during EFA also. As 

noted earlier at the beginning of section 5.6, this factor was not expected a priori, 

based on this research’s conceptual framework. Therefore, its items are from other 

constructs, namely knowledge sourcing (Ks1 and Ks2) and innovation capability 

(Ic1). Item Ks1 had the highest loading (0.81) and squared multiple correlation 

(0.655), indicating that it is a good indicator of the demand factors. Items Ic1 and 

Ks2 loaded at 0.74 and 0.56 with moderate to high squared multiple correlations of 

0.549 and 0.311 respectively. This factor is closely related to the third factor and 

underscores the need for firms to understand their customers’ needs. 

5.7.5 Correlation and covariance among the factors.  

A correlation measures the strength and direction of a linear relationship between 

two variables whereas a covariance shows the direction of a linear relationship 

between two variables (Rovai, Baker & Ponton 2013). The correlations and 

covariances among the factors after CFA are shown in Table 5.16. These 

correlations and covariances are slightly negative to very moderate. 

Table 5.16: Correlations and covariances among the factors 
Factor  Correlation   Covariances Estimates 

 1 2 3 4 Factor1 <-->  Factor2 0.4 

1 1    Factor3 <-->  Factor2 -.137 

2 0.366 1   Factor3 <-->  Factor4 0.104 

3 0.086 -0.163 1  Factor1 <-->  Factor3 0.072 

4 0.231 0.118  0.129 1 Factor4 <-->  Factor2 0.123 

     Factor1 <-->  Factor4 0.243 
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The highest correlation observed is the positive and moderate relationship between 

the regional factor and the knowledge sourcing factor, indicating that knowledge of 

what happens elsewhere (access to extra-regional knowledge) helps maritime firms 

maximise the usage of regional determinants of innovation. In other words, their 

innovative activities can be enhanced if they access extra-regional knowledge and 

use it in conjunction with local ones. Without access to such external knowledge, 

firms might not maximise the usage local determinants of innovation. There is some 

correlation between the regional factor and demand factor, as firms primarily exist 

to satisfy the needs of their local and distant customers, suggesting these two factors 

are interrelated. Innovation at the firm level depends largely on demand and regional 

components, explaining why these two factors move in the same direction. The 

minimal correlation between the regional components factor and firms’ innovation 

capability factor indicates that maritime firms are predominantly influenced by one 

or the other. This suggests that maritime firms should predominantly focus their 

attention either on firms or on regional factors. This represents a dilemma that they 

might have to strategise for. 

Not surprisingly, there is a negative correlation as well as a negative covariance 

between the firm’s innovation capability factor and the knowledge sourcing factor. 

Therefore, there is a need for maritime firms to endeavour to find the right balance 

between what should be done internally and what should be brought in from outside 

to promote innovation. 

5.8 Interregional comparison 

The intent of this section is to identify the variations that should be observed when 

attempting to construct regional advantage in the maritime industry in the two 

regions concerned in this study (Perth metropolitan and Tasmania). Comparisons 
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were made using survey responses related to items making up each of the building 

blocks of the CRA as well as their innovative activities during the 2014-2016 period. 

To carry out these comparisons, the Chi-square test of independence was used. 

Although many other tests might be used to analyse group differences, the Chi-

square of independence was chosen. In accordance with Sharpe (2015), Marusteri 

and Bacarea (2010) and McHugh (2013), four key rationales justify the choice of 

this test. First, it is a popular and well-established statistical test which is robust with 

respect to the distribution of data and has been used for the last hundred years. 

Second, it is useful when equal variance cannot be assumed between the groups to 

be compared. Third, it allows the evaluation of both dichotomous independent 

variables and of multiple groups studies. Fourth, unlike other tests, it can provide 

information on the significance of any observed differences. In addition, the Chi-

square test is also a well-established method in regional innovation system studies 

designed as an interregional comparison (see Doloreux 2002; Doloreux 2004).  

In this study, the Chi-square test was performed using SPSS version 24. Before 

performing the test, this study ensured that the following assumptions required by 

the Chi-square test were met: 

• The minimum required size is 20 when 2x2 contingency tables are used and 

the minimum expected frequency of 5 obtained for each cell observed 

(Camilli & Hopkins 1978; Halpern 1982). The minimum excepted 

frequency of 5 for each cell is a the general rule of thumb for the accuracy 

of the Chi-squared test of independence (Cochran 1954; Fisher 1958; Hays 

1973). The number 20 is obtained by multiplying two by two by 5 (2x2x5). 

In this study, the sample size in each of the regions is 27, and thus 
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appropriate. The minimum expected frequency of 5 for each cell is also 

ensured. 

• The two samples are independent. 

• The continuous data collected during the web survey were collapsed into 

categories as recommended by Miller and Siegmund (1982). 

• The data in cells and the categories were of variables that are mutually 

exclusive. 

In terms of overall results, for each of the building blocks, a limited number of items 

were found to be significantly different. A similar pattern was observed for 

innovation introduced by maritime firms in both regions during the studied period 

(2014-2016). The detailed results for each of the building blocks are presented next, 

with emphasis of the statistically significant differences. This will be followed by 

the comparison in terms of innovations introduced during the studied period. 

5.8.1 Reconceptualised CRA building block comparisons 

In this section, the Chi-square’s results are presented. Chi-square tests were 

conducted for all the items used in the web survey. Next, the comparison of items 

related to the innovation capability building block is discussed. 

5.8.1.1 Comparison of innovation capability pillars and sub-pillars 

The comparison of innovation capability followed a two-steps process. Firstly, 

comparison was carried out with each of the sub-pillars of the seven innovation 

capability pillars. As a reminder, Items Ic1.1 to Ic1.3 are sub-pillars of “vision and 

strategy”; Ic2.1 to Ic2.4 are sub-pillars of “harnessing the competence base”; Ic3.1 

and Ic3.2 are sub-pillars of  “organisational intelligence”; Ic4 is the sub-pillar for 

“creativity and idea management”; Ic5.1 to Ic5.3 are sub-pillars of “organisational 
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structures and systems”; Ic6.1 to Ic6.4 are sub-pillars of “culture and climate”; and 

Ic7 the sub-pillar for “management of technology”. As shown in Table 5.17, the 

only significant difference found concerns the setting of high-difficulty goals (Ic5.3, 

one of the sub-pillars of organisational structures and systems) by maritime firms in 

the studied regions. About 48.1% of Perth metropolitan maritime firms considered 

it an important factor for innovation compared to 25.9% in Tasmania.  

The non-statistical results obtained for other sub-pillars varied. Few companies in 

both regions tolerate ambiguity from employees (i.e. Ic6.1, encourage employees to 

take risks and do not blame them when it results in failure). About a quarter (25.9%) 

of companies in Perth metropolitan indicate tolerating ambiguity. Tasmanian 

companies are even less tolerant towards ambiguity from employees with only about 

15% indicating tolerance.  

Less than half (40.7%) of the surveyed companies in the Perth metropolitan region 

and even fewer in Tasmania (29.6%) had reward systems for creative and innovative 

employees. There’s conflicting evidence in the literature as to whether performance-

based evaluation systems and monetary compensations contributes or hamper firms’ 

innovations (Kanama & Nishikawa 2017). In the current study, these practices do 

not seem to hamper innovation as the majority of companies in these regions have 

been innovative in the last three years (see section 5.8.2). 

The same percentage of firms included innovation as a topic of discussion in strategy 

focused meetings (74.1%), indicating that firms in both regions recognise the 

importance of innovation as a source of competitiveness. Similarly, 88.9% of firms 

in each of the regions welcome ideas from all organisational levels, indicating that 

ideas generated internally are of great importance to their innovative activities. This 
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finding is in agreement with the study by Isaksen (2009). Only slight differences 

were observed across regions for the remaining sub-pillars. 

Table 5.17: Variables of the seven innovation capability pillars in the two regions 

Notes: χ2 tests were used to determine the significance level between the two groups: *probability 

<0.1  

 

 Variables Percentage of firms Significance 

Perth 

Metropolitan 

Tasmania χ2 P-value/ 

(Probability) 

Ic1.1 My company has consciously 

chosen to focus on innovation 

74.1 59.3 1.333 0.248 

Ic1.2 Innovation discussed in 

company’s strategy documents 

70.4 59.3 .731 0.393 

Ic1.3 Innovation included as a topic of 

discussion in strategy focused 

meeting 

74.1 74.1 .000 1.000 

Ic2.1 In my company, employees’ 

ideas from all organisational 

levels are welcome 

88.9 88.9 .000 1.000 

Ic2.2 My company provides employees 

with the required resources (time, 

funding, facilities) 

66.7 74.1 .355 0.551 

Ic2.3 My company appoints key 

people in charge of innovation 

55.6 44.4 .667 0.414 

Ic2.4 My company performs e-

business practices   

63.0 51.9 .682 0.409 

Ic3.1 My company encourages 

employees to learn about 

customers’ preferences  

81.5 88.9 .587 0.444 

Ic3.2 My company encourages 

employees to learn about 

competitors’ practices  

77.8 63.0 1.421 0.233 

Ic4 My company encourages 

creativity at all organisational 

levels  

77.8 92.6 2.348 0.125 

Ic5.1 My company has a flexible 

organisational structure 

81.5 92.6 1.477 0.224 

Ic5.2 My company has a reward 

system for creative and 

innovative employees 

40.7 29.6 .731 0.393 

Ic5.3 My company sets high-difficulty 

goals for employees  

48.1 25.9 2.859 0.091 (*) 

Ic6.1 My company tolerates ambiguity 

from employees 

25.9 14.8 1.027 0.311 

Ic6.2 My company invests in employee 

training 

70.4 81.5 .912 0.340 

Ic6.3 My company provides employees 

with a creative environment  

48.1 59.3 .670 0.413 

Ic6.4 My company’s managers 

effectively facilitate knowledge 

and information sharing between 

employees in different 

departments 

59.1 66.7 1.227 0.268 

Ic7. My company combines and 

recombines knowledge from 

different industries 

85.2 92.6 .750 0.386 
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Secondly, the Chi-square test was performed after the sub-pillars were collapsed to 

form summative scales representing their respective innovation capability pillars. 

As shown in Table 5.18, no statistically significant results were obtained. The 

practices of maritime firms relating to the seven innovation capability pillars are 

closely similar across regions. In both regions, the majority of firms (74.1% in Perth 

metropolitan and 59.3% in Tasmania) have a vision and strategy for innovation, 

harness the competence base, are engaged in organisational intelligence, are creative 

and manage ideas, put in place organisational structure and systems, and manage 

technology. In both regions also, firms are less involved in promoting a culture and 

climate for innovation (25.9% in Perth metropolitan and 14.8% in Tasmania). Firms 

in both regions will greatly benefit in terms of innovation if they put in place the 

appropriate culture and climate (Di Minin & Rossi 2016; Martins & Terblanche 

2003; Tödtling, Prud'homme van Reine & Dörhöfer 2011). 

Table 5.18: Comparison of the seven innovation capability pillars across regions 

 

5.8.1.2 Comparison of sources of knowledge for innovation 

The importance of extra-regional knowledge to firms’ innovation is recognised in 

the CRA framework as well as in RIS research in general. It was thus important to 

identify the external sources of knowledge important for innovation in the surveyed 

Innovation capability pillars Percentage of firms Significance 

Perth 

metropolitan 

Tasmania χ2 P-value/ 

(Probability) 

Vision and strategy 74.1 59.3 1.333 0.248 

Harnessing the competence base 88.9 88.9 .000 1.000 

Organisational intelligence 81.5 88.9 .587 0.444 

Creativity and idea management 77.8 92.6 2.348 0.125 

Organisational structure and 

systems 

81.5 92.6 1.477 0.224 

Culture and climate 25.9 14.8 1.027 0.311 

Management of technology 85.2 92.6 .750 0.386 
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firms. As reflected by the statistical significance shown in Table 5.19, the two most 

important sources of knowledge for innovation are suppliers in Australia and trade 

fairs in Australia. Firms in Tasmania (81.5%) rely more on Australian suppliers 

more so than firms in the Perth metropolitan region (55.6%). The reliance on trade 

fairs in Australia as a source of knowledge for innovation for maritime firms is more 

pronounced in Perth metropolitan region (59.3%), compared to 3.7% in Tasmania.  

Regarding statistically non-significant results, maritime firms in both regions source 

most of their extra-regional regional knowledge from customers (in Australia and 

abroad). In both regions, maritime firms rely mainly on customers and suppliers as 

sources of knowledge for innovation. Other important sources of knowledge for 

firms in both regions include trade fairs abroad, educational institutes in Australia 

and competitors abroad.  

Table 5.19: Extra-regional innovative partners 
Innovative partners Percentage of firms Significance 

Perth 

Metropolitan 

Tasmania χ2 P-value/ 

(Probability) 

Customers in Australia 88.9 88.9 0.000 1.000 

Customers abroad 81.5 70.4 .912 0.340 

Suppliers in Australia 55.6 81.5 4.207 0.040 (**) 

Suppliers abroad 59.3 70.4 .731 0.393 

Competitors in Australia 40.7 37.0 .078 0.780 

Competitors abroad 44.4 40.7 .076 0.783 

Educational institutes in 

Australia 

55.6 51.9 .074 0.785 

Educational institutes abroad 37.0 33.3 .081 0.776 

Trade fairs in Australia 59.3 3.7 19.316 0.000 (****) 

Trade fairs abroad 59.3 66.7 .318 0.573 

Notes: χ2 tests were used to determine the significance level between the two groups: *probability 

<0.1; **probability <0.05; ***probability < 0.025; ****probability < 0.01 

 

5.8.1.3 Comparison of regional components  

In terms of regional components, the only significant difference found between the 

two regions regarding the proximity to educational institutions (Table 5.20). About 

63.0% of Tasmanian maritime firms consider their proximity to regional educational 



159 

  

institutions as a key factor to innovation compared to 29.6% in Perth metropolitan 

region. Regarding statistically non-significant factors, the large majority (8 out of 

the 10 variables explored) are of greater importance to Tasmanian firms than they 

are to those located in the Perth metropolitan region. In particular, the availability 

of skilled labours is a greater challenge in Tasmania, as evidenced by 81.5% of firms 

in this region citing skilled labours as an important factor for innovation compared 

to 66.7% in the Perth metropolitan region. In both regions also, the proximity to 

regional customers and suppliers, the level of trust between businesses and the 

regional entrepreneurial culture are important factors for innovation.  

Table 5.20: Importance of regional components across the two regions 
Regional factors Percentage of firms Significance 

Perth 

Metropolitan 

Tasmania χ2 P-value/ 

(Probability) 

Proximity to educational 

institutions 

29.6 63.0 6.033 0.014 (***) 

Proximity to suppliers 59.3 70.4 .731 0.393 

Proximity to competitors 25.9 22.2 .101 0.750 

Proximity to customers 65.4 66.7 .010 0.922 

Availability of skilled labour 66.7 81.5 1.543 0.214 

Availability of government 

support programmes 

40.7 59.3 1.852 0.174 

Companies in the same 

industry 

48.1 51.9 .074 0.785 

Companies in other industries 48.1 63.0 1.200 0.273 

Regional entrepreneurial 

culture 

55.6 70.4 1.271 0.260 

Level of trust between 

businesses 

74.1 70.4 .92 0.761 

Notes: χ2 tests were used to determine the significance level between the two groups: *probability 

<0.1; **probability <0.05; ***probability < 0.025; ****probability < 0.01 

 

5.8.1.4 Comparison of occupations 

In terms of occupations involved in innovation, there is a significant difference 

regarding the importance of mechanical, fabrication and engineering tradespersons’ 

involvement in the innovation process between the two regions (Table 5.21). About 

70.4% of Tasmanian respondents agreed that they play a key role in the innovation 

compared to 44.4% in the Perth metropolitan. This shows that vocational 



160 

  

educational institutes, where such personnel are often trained, are important 

components of the knowledge production structure in RIS. Regarding statistically 

non-significant results, engineering professionals are the occupations most involved 

in innovation in both regions and natural scientists are the least. Overall, it is 

important to note the type of business a maritime firm is involved in will determine 

the type of occupation involved in innovation rather than location. 

Table 5.21: Extend of involvement of occupations in innovation 
 Percentage of firms Significance 

Perth 

Metropolitan 

Tasmania χ2 P-value/ 

(Probability) 

Marine transport 

professionals 

53.8 44.4 .468 0.494 

Engineering professionals 81.5 81.5 .000 1.000 

Mechanical, fabrication and 

engineering tradespersons 

44.4 70.4 3.711 0.054 (*) 

Knowledge-intensive 

maritime services 

professionals 

66.7 44.4 2.7 0.100 

Computing professionals 44.4 59.3 1.187 0.276 

IT professionals 37.0 59.3 2.670 0.102 

Natural scientists 18.5 22.2 .114 0.735 

Notes: χ2 tests were used to determine the significance level between the two groups: *probability 

<0.1 

 

5.8.2 Comparison of innovation activities across regions 

Concerning the innovation activities introduced by maritime firms in both regions 

during the studied period (2014-2016), there is a significant difference regarding the 

introduction of new or significantly improved services (Table 5.22). About 85.2% 

of firms located in the Perth metropolitan region introduced new and significantly 

improved services compared to 65.2% in Tasmania. In general, most firms in both 

regions were actively engaged in innovation during the studied period (2014-2016). 

The least common type of innovation introduced in the Perth metropolitan region 

was new or significantly improved marketing (48.1%), compared to 62.5% of firms 

in Tasmania which introduced new or significantly improved processes. A greater 

percentage of firms in Tasmania (84.0%) introduced a product while services 
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innovations were the most introduced in the Perth metropolitan (85.2%). Moreover, 

a greater number of firms in the Perth metropolitan region (77.8%) were engaged in 

organisational innovation than they were in Tasmania (66.7). These results indicate 

firms located in non-metropolitan regions are as engaged in innovation as those in 

metropolitan regions. The results are similar to those obtained by Tödtling et al. 

(2011), Doloreux (2004), and Sternberg (2000), demonstrating that innovation not 

only occurs in high-tech industries but also in non-high tech sectors such as the 

maritime industry (Doloreux 2006; Doloreux & Melançon 2008; Hansen & Winther 

2011; Makkonen, Inkinen & Saarni 2013). 

Table 5.22: Innovation activities 
Types of innovations introduced 

in the last three years (2014-2016) 

Percentage of innovative 

firms 

Significance 

Perth 

Metropolitan 

Tasmania χ2 P-value/ 

(Probability) 

New or significantly improved 

products 

70.4 84.0 1.358 0.244 

New or significantly improved 

services 

85.2 65.2 2.715 0.099 (*) 

New or significantly improved 

production processes                            

51.9 62.5 .587 0.443 

New or significantly improved 

marketing strategies                                

48.1 64.0 1.322 0.250 

New or significantly improved 

organisational practices                          

77.8 66.7 .788 0.375 

Notes: χ2 tests were used to determine the significance level between the two groups: *probability 

<0.1 

 

5.9 Summary 

In this chapter, the quantitative data were analysed. Results from EFA and CFA 

showed that four factors were influential for constructing regional advantage: 

regional components; knowledge sourcing; innovation capability; and demand 

factors. An important finding was that when the firm level is addressed through the 

innovation capability construct, the knowledge base building block (which deals 

with occupations) becomes redundant (its items having loaded on other factors) and 

the demand factors emerges. The demand factors are made of three components: 
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vision and strategy, customers in Australia and customers abroad. The knowledge 

sourcing factors comprise knowledge intensive maritime services providers, 

educational institutes abroad and competitors abroad. The innovation capability 

factors’ constituents are harnessing the competence base, structures and systems, 

and culture and climate. Finally, the regional components factors’ components are 

availability of skilled labours, availability of government support programs, regional 

entrepreneurial culture and level of trust between businesses. Results from 

comparisons showed significant differences regarding the setting of high-difficulty 

goals by maritime firms (innovation capability), suppliers and trade fairs in Australia 

(extra-regional knowledge sourcing), proximity to educational institutes (RIS) and 

mechanical, fabrication and engineering tradespersons (occupations).  

This quantitative chapter has provided breadth regarding the understanding of the 

factors influential for constructing regional advantage. However, these quantitative 

results only provide a partial picture regarding the measures needed for constructing 

regional advantage in the Australian maritime industry. In particular, it does not 

provide depth. Therefore, in order to gain depth about what might further be required 

for constructing regional advantage in the Australian maritime industry, interviews 

were conducted with senior managers of maritime firms across the regions. The next 

chapter presents the analysis and results of these interviews. 
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CHAPTER 6: QUALITATIVE DATA ANALYSIS AND RESULTS 

 

6.1 Introduction 

In the previous chapter, the web-survey data analysis and results were presented. A 

key finding from the EFA and CFA results was the emergence of the demand factors. 

This chapter presents the analysis and results of telephone interviews data. A 

questionnaire guide (Appendix I) was developed to primarily collect qualitative 

materials related to each of the building blocks of the reconceptualised CRA 

framework used in this research. It started with three introductory questions on 

senior managers’ understanding of innovation, the innovations introduced in the last 

three years as well as the obstacles to innovation. The purpose of these three 

questions was to establish a common understanding of innovation before asking 

respondents questions related to each of the building blocks of the reconceptualised 

CRA framework. Data for these three questions were analysed using world 

frequency count and classical content analysis data analysis techniques. Data on the 

building blocks of the reconceptualised CRA framework were analysed using 

template analysis, which is a type of thematic analysis.  

As also explained at the beginning of Chapter 5, the merging and discussion of 

quantitative and qualitative findings occurs in Chapter 7. This Chapter proceeds with 

the description of respondents’ demographics in section 6.2. In section 6.3, the data 

analysis procedures are explained. Section 6.4 focuses on the analysis and results of 

the first three interview questions. In section 6.5, the template analysis procedures 

are presented. Section 6.6 presents the results of the template analysis. Finally, a 

summary of the results is presented in section 6.7. 
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6.2 Demography of telephone interview participants 

A total of 34 telephone interviews were conducted, with half of the respondents 

based in the Perth metropolitan region and the other half in Tasmania. This sample 

size of 34, with 17 in both regions, is appropriate for qualitative data analysis 

because several qualitative scholars have argued that a minimum sample size 

between 12 and 30 is appropriate (Bryman 2015; Guest, Bunce & Johnson 2006; 

Mason 2010). The profile of the 34 telephone interview participants (TIPs) in terms 

job titles, ownership types, years on the job, size (number of employees), and 

activities is summarised in Table 6.1.  

In terms job titles, 26 of the 34 TIPs (76.47%) were CEOs/Managing 

directors/presidents, equally shared across the two regions (13 out of 17 in Perth 

metropolitan and 13 out of 17 in Tasmania). Moreover, 6 (3 in Perth metropolitan 

and 3 in Tasmania) of the 34 TIPs (17.65%) had managerial positions (business 

development, technology, technical, and marine managers). Furthermore, 1 TIP 

(2.94%) was a state representative of a multinational company based in Tasmania 

and 1 other TIP (2.94%) was a harbour master in Perth metropolitan region. The 

high calibre of positions occupied by TIPs ensured that they were knowledgeable 

about the phenomenon being explored (innovation) and were able to provide 

accurate and legitimate information (Homburg et al. 2012; Kumar, Stern & 

Anderson 1993). 

Regarding ownership types, except for 1 TIP (2.94%) representing a government 

owned company in the Perth metropolitan, all the remaining 33 TIPs (97.06%) were 

private companies. The high number of private companies is an indication that they 

are innovation-inclined for survival and competitiveness (Acharya & Xu 2017; 

Shleifer 1998). 
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As per work experience, 26 out the 34 TIPs had more than 5 years’ experience. 

Research suggests that the higher the number of years spent in their position, the 

more managers become acquainted with the company’s innovation practices (e.g. 

Damanpour, Sanchez Henriquez & Chiu 2018; Elenkov, Judge & Wright 2005). 

Therefore, most of the senior managers interviewed had knowledge about their firms’ 

innovative practices. 

Concerning the number of employees, half of the respondents had less than 20 

employees and thus, small businesses in the Australian context, while 32.35 % were 

medium businesses and the remaining 17.64% large businesses. In Australia, small 

businesses have fewer than 20 employees, medium businesses have between 20 and 

199 employees and large businesses are those having more than 200 employees 

(Australian Bureau of Statistics 2002). Not surprisingly, the highest number of large 

businesses (5 out 6) were located in the Perth metropolitan region while the highest 

SMEs (10 out of 17) were located in Tasmania. This is in agreement with research 

showing that large firms tend to locate in urban environments (e.g. Glaeser, Edward 

& Henderson 2017; Krugman 1996; McCann, P 2008). 

Finally, with respect to their activities, most TIPs were manufacturers (32.25%), 

followed by 29.41% involved with engineering services, 20.59% in knowledge 

intensive maritime services, and 17.65% in marine transportation and related 

services. Based on sectorial taxonomy of innovation proposed by Castellacci (2008), 

all these sectors innovate albeit with different propensities. Therefore, the 

information collected will provide an indication of their innovative practices. In the 

next section, the data analysis procedures are explained.
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Table 6.1: Demographic data of TIPs 

 

 

 

  Perth metropolitan Tasmania Total Percent 

Categories Sub-category Count Percent Count Percent 

Job title CEO/Managing director/President 13 76.47 13 76.47 26 76.47 

 Manager  3 17.65 3 17.65 6 17.65 

 State representative of a multinational 0 0.00 1 5.88 1 2.94 

 Harbour master 1 5.88 0 0.00 1 2.94 

 Total 17 100.00 17 100.00 34 100.00 

        

Ownership type Private company 16 94.12 17 100.00 33 97.05 

 Government owned company 1 5.88 0 0.00 1 2.95 

 Total 17 100 17 100.00 34 100.00 

        

Years on the job (experience) Less than 5 years 6 35.29 2 11.76 8 23.53 

 5-10 years 4 23.53 5 29.41 9 26.47 

  11-20 Years 4 23.53 4 23.53 8 23.53 

 More than 20 years 3 17.65 6 35.29 9 26.47 

 Total 17 100 17 100.00 34 100.00 

        

Size (number of employees) Less than 20 7 41.17 10 58.82 17 50.00 

 20-200 5 29.41 6 35.29 11 32.35 

 More than 200 5 29.41 1 5.88 6 17.64 

 Total 17 100.00 17 100.00 34 100.00 

Activities        

Knowledge intensive maritime services Naval architecture, marine surveyors, maritime consultants 3 17.65 4 23.53 7 20.59 

Manufacturers Ship, boat and equipment manufacturers 6 35.29 5 29.41 11 32.35 

Engineering services Ship, boat and equipment repairs, marine construction and 

support  

5 29.41 5 29.41 10 29.41 

Marine transportation and related service Ports, marine cargo handling 3 17.65 3 17.65 6 17.65 

 Total 17 100.00 17 100.00 34 100.00 
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6.3 The data analysis procedures 

The 34 audiotaped interviews were transcribed verbatim. Notes taken by the 

researcher during each interview were also consulted in the process of transcription. 

This process is critical for ensuring the reliability, validity and veracity of 

qualitative data collected (MacLean, Meyer & Estable 2004; Seale & Silverman 

1997; Wengraf 2001). Transcription, when done by the researcher, as is the case in 

the current research, also helps to familiarise with the data prior to analysis (Braun 

& Clarke 2006; King 2012). Once the initial transcripts were completed, each 

recorded interview was listened to again and compared against its corresponding 

transcript to ensure accuracy (MacLean, Meyer & Estable 2004; McLellan, 

MacQueen & Neidig 2003). 

The computer-assisted qualitative data analysis software (CAQDAS) NVivo 

version 11 was used to organise and analyse the data. CAQDAS assists the 

researcher in getting an accurate and transparent picture of the data while also 

providing an appraisal of the data analysis process (Welsh 2002). CAQDAS is 

especially useful for large textual data, such as the 34 interviews recorded and 

transcribed during the current research (Bazeley, P. & Jackson 2013; Carcary 2011). 

6.4. Analysis and results of the first three introductory questions 

These first three questions set the context for the main part of the interview which 

explored qualitatively respondents’ perceptions on the building blocks of the 

reconceptualised CRA framework proposed by this thesis. The first question 

explored TIPs’ understanding of innovation, the second dealt with the innovation 

activities introduced in the studied period and the third focused on the obstacles to 

innovation. Results for each question are shown below.  
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6.4.1 Participants’ understanding of innovation 

The purpose of this first question was to establish a common understanding of what 

is meant by innovation in the thesis. Previous research has indicated that senior 

managers’ understandings of innovation often differ from academic definitions 

(Arundel, O’Brien & Torugsa 2013). Establishing a common understanding of 

innovation was thus critical.  

An array of qualitative data analysis techniques are available in the literature for 

analysing collected data for this first question (Leech & Onwuegbuzie 2007, 2008).  

In qualitative research, the choice of the most appropriate technique is determined 

by: 

• the epistemological position it is aligned with (Brooks et al. 2015; Lacity 

& Janson 1994),  

• the type of data collected (Leech & Onwuegbuzie 2008), 

• whether it allows the researcher to achieve meaningful results in relation to 

the intent of the analysis (Brooks et al. 2015; Leech & Onwuegbuzie 2007); 

or 

• whether it permits the usage of an initial coding template as well as 

flexibility in the process of  themes development (Braun & Clarke 2006; 

King 2012). 

As also argued by Braun and Clarke (2006), what is important when analysing 

qualitative data is that the choice of the method matches what the researcher wants 

to know and that the researcher justifies these choices. The intent of the analysis of 

data collected on the first question was to identify similar patterns in respondents 
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understanding of innovation. Therefore, the data analysis technique used was word 

frequency count. It was chosen because it: 

• is a rigorous and powerful analysis technique and one of the most 

frequently used in qualitative data analysis (Hannah & Lautsch 2011; Leech 

& Onwuegbuzie 2007, 2008, 2011; Sandelowski 2001); 

• facilitates the identification of patterns (Miles & Huberman 1994; 

Sandelowski 2001); 

• allows one to achieve greater clarity, validity and persuasion (Dey 1993); 

• is more precise, and thus more meaningful than using words such as few, 

most, many, frequently, which are essentially quantitative (Sandelowski 

2001; Sechrest & Sidani 1995); 

• allows the identification of repeated ideas in large datasets (Ryan & 

Bernard 2000); and 

• is well aligned with the post-positivist approach taken in the current 

research (Lacity & Janson 1994). 

NVivo version 11 features such as “Word Frequency” and “Text Search” were used 

to analyse the data. Once a word was identified, the context within which it was 

used was also analysed to ensure clarity. The most common words and verbs used 

by respondents when explaining innovation are shown in Table 6.2. 

As per Table 6.2, the most common words used in their conceptualisation of 

innovation included “better” (with synonyms such as improved, improvement, 

improved) and “new”. Innovation was also associated with efficiency, changes, and 

being different. Innovation as understood by respondents also involved some 

deliberate action reflected by the verb “trying”. 
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Two other respondents, though not using any of the words shown in Table 6.2 

associated innovation with “doing things outside the box” (TIP13) and “stepping 

out of the business circle” respectively (TIP06). All these conceptualisations are 

congruent with the innovation literature whereby an innovation must incorporate an 

element of newness, as explained in Chapter 3 (Johannessen, Olsen & Lumpkin 

2001).  

Table 6.2: Common words and verbs used by respondents when defining 

innovation 
Words used Count Similar words Number of 

respondents 

Better  26 Improve, improvement, improved, 

improving 

12 

New 21 New 12 

Trying 12 Try 6 

Efficiently 11 Efficient, effectiveness, effectively, 

efficiency, efficiencies, efficiency,  

6 

Changing  9 Change, changed, changes 7 

Different 7 Differently 5 

 

In the process of defining innovation, TIPs were sometimes specific about the 

context within which their innovations occur, and the types (be it services, products, 

processes, or organisational and marketing changes) as illustrated by the two 

definitions below: 

For us the innovation is not really product-based, it’s more service-based 

innovation. Innovation for us is project-specific and involves coming up with the 

innovative solutions that enable projects’ execution and save the clients’ money.  

-TIP29 

 

Innovation, what we believe, it’s looking at better ways at doing business 

whether it be with regard to our internal processes or equipment that we are 

using, or staffs that we employ. It could be one of three things.  

-TIP26  

In the above two examples, TIP29 linked innovation to services while TIP26 linked 

it to organisational processes. However, the most complete response regarding the 

understanding of innovation given was the following: 
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Innovation across the company is highly valued, and is understood to mean 

effectively providing products, services, changes or changes to products and 

services, business processes, organisational structures in order to improve our 

opportunity for success, which will in most of views will result in an effect that 

is going to either a) reduce our cost, b) increase our customer satisfaction and 

to the end increase our effectiveness.  

-TIP21 

 

This definition not only encompass all types of innovations except marketing (i.e. 

products, services, processes and organisational changes) but also provides clues as 

to who the innovation is intended for (customers) and what the outcome of 

innovation is for the company (improve opportunity for success). The centrality of 

customers to innovation was also reflected in some telephone interview participants’ 

understanding of innovation. For example, innovation was understood from the 

perspective of TIP28 as follows:  

Innovation is taking a customer’s idea and aspiration and turning that into a 

fully functional and operational product that meets the customer’s needs and 

puts value back to the customer.  

-TIP28 

 

This centrality of the customer illustrates the user-driven nature of the maritime 

industry, where innovation occurs mostly through doing, using and interacting 

(Jensen et al. 2007). Similarly, the importance of innovation for the company’s 

success was reflected in the following conceptualisation of innovation: 

Innovation is our future. I shall say we are constantly innovating and developing 

what we sell for the future of the company. Improving the products, improving our 

services, all of that is part of the innovations we look at…. If we weren’t innovative, 

we will have no market, every year there’s a change that we have done, whatever 

that might be, it might be small, at other times, it might be quite large, we kind of 

work always. 

-TIP14 

 

The above quote indicates that TIPs have a good understanding of innovation, that 

innovation is intended for customers and needed to sustain the companies’ success.  
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6.4.2 Last three years innovations 

The second question asked TIPs to mention an innovation introduced in the studied 

period (2014-2016). The purpose of this question was to assess which of the 

innovation types (organisational, process, services, product or marketing) was the 

most mentioned. The qualitative data analysis technique used to analyse 

respondents’ responses is classical content analysis. It is a well-established 

technique and consists of assigning codes to text related to concepts found in the 

data with the intent of counting the frequency of each code (Leech & Onwuegbuzie 

2008, 2011). It was deemed the most appropriate technique for this question 

because it: 

• serves the purpose of the analysis which was to identify text related to 

innovation types; 

• offers an objective and systematic representation of the data content 

(Berelson 1952; Stemler 2001); and 

• is a valid and one of the most frequently used qualitative data analysis 

techniques (Leech & Onwuegbuzie 2007, 2008, 2011).  

Data analysis revealed that while some TIPs were also able to recall a specific 

innovation introduced by their respective companies in the last three years, others 

could not. Each of the innovation types served as a code. In total, of the 34 

respondents, 10 gave examples of product innovations, 6 of process innovations, 4 

of marketing innovations, 3 of services innovations, and 2 of organisational 

innovations. These responses are summarised in Table 6.3. Only 9 of the 34 

respondents could not recall a specific innovation introduced in the studied period. 

This justifies why only 25 codes are represented in Table 6.3.  
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Table 6.3: Innovation types mentioned by respondents 
Innovation types codes Total number of codes 

Product 10 

Process 6 

Marketing 3 

Service 4 

Organisational 2 

 

 

Selected examples of each of the types are shown in Table 6.4. TIP20 gave an 

example of a new and advanced software system for vessels (product innovation). 

TIP04 gave an example of a service innovation (introduction of their technology 

into the subsea industry). TIP10’s example of an introduction of an online payment 

system is a process innovation. TIP19’s example of a flash worker’s video series 

uploaded to YouTube and Facebook is an example of a marketing innovation. 

Finally, TIP18 mentioned that staff training is an example of organisational 

innovation. 

These innovation types (product, process, organisational, marketing and service) 

have been identified in other maritime studies such as Doloreux (2006), Doloreux 

and Melançon (2008), Makkonen, Inkinen and Saarni (2013); however, their 

conceptualisation of innovation was different from the current research. For 

example, while Doloreux and Melançon (2008) and Makkonen, Inkinen and Saarni 

(2013) considered employee training and research and development as innovation 

types of their own, in the current research they are considered as changes in 

organisational processes in conformity with innovation surveys (Arundel, O’Brien 

& Torugsa 2013).  
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Table 6.4: Examples of types of innovation introduced in the last three years 
Types of innovation  Examples provided TIPs ID 

Product In the last three years, I will say probably the one 

which immediately springs to my work at the 

moment is the development of a new advanced 

software system for the vessels.  

TIP20 

Service Specifically, in the last three years we’ve focused 

on bringing some technologies we’ve developed in 

the marine science industry, we’ve already 

developed it but we brought it across to a new 

industry in the subsea inspection sector. 

TIP04 

Process  Probably some of the big changes that we’ve made 

is to our payment system, so previously people 

couldn’t pay for things online so that needed quite 

an innovative new database and new system. We’ve 

now got to a stage where people can pay online, 

something they were not able to do before. 

TIP10 

Marketing method I’ve done some innovative things on how we get 

ourselves out there, because I am a professional 

photographer and I do things like flash worker 

series where if guys are doing something pretty 

cool, I put a flash tee shirt on them and do an 

interview with them and do a little time lapse of 

whatever they are doing and then put it up on 

YouTube and Facebook and LinkedIn and the like.  

TIP19 

Organisational change We have trained staffs. TIP18 

 

From the above selected examples, showing respondents’ understanding of 

innovation as well as the innovations introduced in the last three years, it can be 

inferred that the respondents had a good understanding of innovation and were 

actively involved in it. This is important as innovation is the central topic on this 

research and some companies’ managers might understand innovation differently 

(Arundel, O’Brien & Torugsa 2013). Establishing a common understanding of 

innovation was thus a key foundation for the subsequent questions. Participants 

were further asked in the third question about their views on obstacles to innovation 

in their companies. Their responses are provided in the next section. 

6.4.3 Obstacles to innovation 

The third question asked respondents about what they considered were obstacles to 

innovation in their respective companies. The aim was to identify the obstacles to 
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innovation faced by maritime firms. The word count analysis was performed on the 

respondents’ answers. It was an appropriate technique given the intent of the 

question which was to identify patterns (Hannah & Lautsch 2011; Miles & 

Huberman 1994; Sandelowski 2001). For clarity purposes, the context within which 

each word was used was also examined. 

Views on the obstacles to innovation in their respective companies are reported in 

Table 6.5. The most important impediment to innovation mentioned was cost, 

followed by red tape, lack of skills, time, conservatism in the industry, resistance to 

change within the company, failure to understand what the customer wants, and 

finally compatibility with innovation partners. 

The finding that cost is the most significant obstacle to innovation is similar to other 

studies, such as Doloreux (2008) and Doloreux and Melançon (2008), which 

identify cost as the main deterrent to innovation in Quebec’s regional maritime 

industry in Canada. With regard to the lack of skills, the finding corroborates the 

work of Benito et al. (2003) who, in their study on the competitiveness of the 

Norwegian maritime industry, found that the lack of educated labour was the most 

important factor hindering innovation in the maritime industry in Norwegian 

regions. Similarly, a lack of skills was found to be an important barrier to innovation 

in the maritime industry in Quebec by Doloreux (2006) and Doloreux and 

Melançon (2008). Having the right skills is thus critical to innovation in maritime 

firms in the studied regions. 

 

 



176 

  

Table 6.5: Respondents’ views on the obstacles to innovation 
Words used Count Similar words Number of TIPs 

that mention it 

Red tape 15 Regulations, bureaucracy 5 

Conservatism in the 

industry 

4 Conservative, resistance to 

change 

4 

Conservatism within 

the company 

2 Cultural change that goes 

with innovation 

2 

Lack of skills 13 Suitable people, right kind 

of people 

5 

Cost 36 Funds, money, investment 

needed 

14 

Time  7 - 4 

Failure to understand 

what customers want 

2 - 2 

Compatibility with 

innovation partners 

2 Compatible 2 

 

The finding that conservatism is an obstacle to innovation corroborates the 

argument of Acciaro et al. (2018) that the maritime industry is generally considered 

conservative. However, respondents have found ways to beat out conservatism by 

involving customers in the early stage of innovation as evinced by the following 

comment from TIP12: 

I think that one of the biggest obstacles that we face is that the industry is 

relatively conservative. So, if you do come up with an innovation, then it takes 

some time to get our client base to understand how the innovation works, is it 

going to be safe, is going to be effective. So, we have to work very closely with 

our clients, while we are still modelling, and we use companies globally to assist 

for that. So, I think the biggest challenge is really trying to get our clients to 

understand what we are trying to achieve. 

-TIP12 

 

Although government red tape is in place to ensure the safety of innovation, they 

appear to hamper innovation considerably because of their rigidity. As one 

respondent lamented, “the regulation kills innovative people and that’s the 

frustration” (TIP23). TIP22 further states:  

Government red tapes, government requirement. They don’t like change. And if 

you do have change, they want other people. It’s time-consuming. I can come up 

with a way and solve a problem, but when it comes to implementing it, that’s 
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when you get the road blocks, which we get through mind you. But something 

that takes few weeks ends up taking months. 

 

TIP23 and TIP22’s responses suggest that having the right regulations in place is 

critical to innovation in the studied maritime firms. 

According to TIP13, TIP34, TIP03, and TIP24, finding time away from mainstream 

business activities is also critical to innovation, supporting the general view that 

time is a critical factor for innovation (Lawson & Samson 2001; Stalk Jr & Hout 

1990). In order to innovate, maritime firms should also strive to understand what 

their customers want, resolve compatibility issues with their partners, and beat out 

conservatism within their companies by developing and implementing a culture of 

innovation. 

6.5 Analysis of data on the building blocks of the reconceptualised CRA 

framework 

 

This section explains the data analysis technique used for analysing data on the 

building blocks of the reconceptualised CRA framework. Also explained is the 

rationale for selecting template analysis and the procedures involved in template 

development. The template analysis technique is explained in the next section. 

6.5.1 Analysis technique: Template analysis 

As earlier mentioned, a criterion for choosing qualitative data analysis is whether it 

permits the usage of an initial coding template as well as flexibility in the process 

of theme development (Braun & Clarke 2006; King 2012). In the process of 

developing themes, qualitative researchers typically follow bottom-up, top-down or 

a mixture of bottom-up and top-down approaches (King 2012). While bottom-up 

approaches are often used when no existing theory guides the research, in top-down 
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approaches, themes are predefined based on existing theoretical models. In mixed 

approaches, however, some themes are defined in advance based either on existing 

theories or on a subset of data while others are developed where the richest data in 

relation to the research question are found (King 2012). 

A technique suitable for combining both top-down and bottom-up approaches 

during theme development is called template analysis (Brooks & King 2014; 

Brooks et al. 2015). It is a qualitative data analysis technique combining both 

deductive and inductive approaches to theme development which “emphasises the 

use of hierarchical coding but balances a relatively high degree of structure in the 

process of analysing textual data with the flexibility to adapt it to the needs of a 

particular study” (Brooks et al. 2015, p. 203). Template analysis is well established 

in organisational as well as business and management research (King, Brooks & 

Tabari 2018; Waring & Wainwright 2008). It can be used across a variety of 

epistemological positions including the post-positivist view adopted in this research 

and is well suited for analysing interview transcripts. As explained in Chapter 4, the 

current research is guided by the CRA framework, an existing theoretical model. 

Thus, it is appropriate to use its building blocks to predefine themes and use them 

along with their components to develop an initial coding template. Additionally, the 

template analysis technique has flexibility that allows the possibility for new themes 

and codes to emerge which might replace those predefined earlier. Therefore, the 

template analysis was chosen as a technique for analysing the interview data 

collected.  
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6.5.2 Template development procedures 

An initial coding template (see Appendix O) was developed based on four building 

blocks of the reconceptualised CRA framework. Under each building block are 

their pillars and sub-pillars which were categorised into codes or sub-codes. For 

example, under the building block “Innovation capability”, item 1.5 represents the 

IC pillar “Structure and systems” and its sub-pillars are coded 1.5.1 (Flexible 

organisational structure), 1.5.2 (Reward systems) and 1.5.3 (Stretch innovation 

goals). The same logic was followed for the other three building blocks (knowledge 

sourcing, occupations and regional innovation system).  

Each transcript was then thoroughly reread, and the relevant sections of transcripts 

encompassed by each theme were coded. The query function in NVivo 11 helped 

identify codes across the data. When a new code emerged, an attempt was made to 

align it with a specific predetermined theme, resulting in a temporary template (see 

Appendix O.1). Following King (2012) and Brooks et al. (2015), this temporary 

template was further examined for inadequacies. In the process, some initial codes 

not covered by any section of the data were deleted, and a new higher order theme 

was added. The deleted codes and the new theme are further discussed in the results 

section (section 6.6) below. 

6.6 Template analysis results 

The final template resulting from the analysis is presented in Appendix O.2. The 

key difference between it and the initial template is the emergence of a new higher 

order theme (Triggers for innovation) so that the final template has five higher-

order themes compared to four in the initial template. Other important 

modifications involved the substitution of the sub-theme vision and strategy with 
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leadership culture around innovation, the emergence of the sub-theme neither 

analytic nor synthetic. The rationale for the emergence of each theme/sub-

theme/code is explained when discussing results in relation to its corresponding 

building block in the reconceptualised CRA framework (sections 6.6.1 to 6.6.5). 

6.6.1 Innovation capability 

During the interview, the respondents were asked about how they encourage 

innovation in their company. Their initial response served to further explore the 

innovation capability sub-themes. Most often, their initial answer encompassed 

several sub-themes and codes, then, those not covered were further explored with 

additional questions. Not all sub-themes and codes were relevant in every company. 

This is not surprising as innovation capability pillars are ideal types and are not 

expected to all be found in a single company. 

As shown in Table 6.6, the vision and strategy sub-theme is substituted in the final 

template by “Leadership culture around innovation”. Initially this new sub-theme 

and its two accompanying codes were integrated as new codes under vision and 

strategy (see Appendix O.1). The restructuration leading to the emergence of 

“Leadership culture around innovation” as a new sub-theme was necessary as the 

vision and strategy for innovation is prone to emanate from leadership (Elenkov, 

Judge & Wright 2005; Gumusluoglu & Ilsev 2009; Waldman et al. 2001). Codes 

associated with 15 of the 34 TIPs (38.23%) related to this sub-theme. The 

importance of the leadership culture around innovation is illustrated by the below 

comment by the technology manager, a key informant of one of the participating 

companies: 
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I think the best place to start with in talking with that [innovation] is what the 

leadership culture is around innovation. We have a new CEO who is really, 

really focused on innovation, and particularly in technology focused innovation 

for a way to differentiate us from the competition and drive and add to 

customer’s value. So, he talks about that all the time and he links it back to how 

we are going to build better ships and how that’s going to be good for the jobs 

for all the people working in the shipyard, improve the lives of all of us basically. 

So, he’s got a strong message around the importance of innovation which is sent 

down to the workforce. 

    -TIP20 

Table 6.6: Changes observed in the innovation capability construct 
Initial template Final template 

1.1 Vision and strategy 

1.1.1 Conscious focus on innovation  
1.1.2 Innovation discussed in strategy-

focused meetings 

1.1.3 Innovation included as a topic of 
discussion in strategy-focused meetings 

1.1 Leadership culture around innovation 

1.1.1 Inculcating a culture of innovation 
1.1.2 Innovation as a core competence 

  

1.2. Harnessing the competence base 

1.2.1 Appointment of key individuals in 
charge of innovation 

1.2.2 Resource management 

1.2.3 E-business practices performed 
1.2.4 Variety of funding channels 

1.2. Harnessing the competence base 

1.2.1 Appointment of key individuals in 
charge of innovation 

1.2.2 Resource management 

1.2.3 E-business practices performed 
1.2.4 Variety of funding channels 

1.3 Organisational intelligence 

1.3.1 Learning about customers 
1.3.2 Learning about competitors 

1.3 Organisational intelligence 

1.3.1 Learning about customers 
1.3.2 Learning about competitors 

1.4 Creativity and idea management 1.4 Creativity and idea management 

1.5 Structures and systems 

1.5.1 Flexible organisational structure 

1.5.2 Reward systems 

1.5.3 Stretch goals for innovation 

1.5 Structures and systems 

1.5.1 Flexible organisational structure 

1.5.2 Reward systems 

1.5.3 Stretch goals for innovation 

1.6 Culture and climate  

1.6.1 Tolerance of ambiguity 

1.6.2 Empowered employees 
1.6.3 Expect creative time 

1.6.4 Communication 
 

1.6 Internal culture and climate for 

innovation 

1.6.1 Building a culture for innovation 

1.6.1.1 Tolerance of ambiguity 

1.6.1.2 Empowered employees 
1.6.1.3 Expect creative time 

1.6.1.4 Communication 

1.6.2 Developing a team spirit 

1.7 Management of technology 1.7 Management of technology 

Not only should the leadership culture around innovation be right, but management 

should embody it and inculcate it as explains the following TIP:  

I think it [the culture for innovation] has to come from the top management, 

100%, that’s the most important aspect. It won’t go anywhere. Top management 

can say everything they want but they have to actually embody it and that’s 

across all cultures in the business but particularly for innovation. You do see it 
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filter trough. It might not filter in everyone, maybe one in ten might pick up on 

it. But that one in ten is what you need, or one in five champions.  

-TIP04 

 

When the leadership culture around innovation is communicated and inculcated, 

innovation basically become a core competence of the organisation (Gökkaya 2015; 

Hamel & Prahalad 1990; Kandampully 2002). The importance of having innovation 

as a core competence is illustrated in the below comment from one of the managing 

directors of the companies: 

It [innovation] is one of our core competences and I think it’s really important. We 

like to be different, we like to take on challenges that require innovation because 

that way we can differentiate ourselves from the rest of the market. So, it’s really 

important to us. I also think that when we are successful in innovation, we share 

that within the organisation quite widely. So, people get an idea of what we think is 

good as their leaders, what their leadership group does. And a lot of our leaders 

you know, they’ve got to be where they are because they are innovative types of 

people, and that then flows through the organisation. 

-TIP12 

 

Two new codes also emerged in the final template as part of the culture and climate 

sub-theme. In the final template, this sub-theme is slightly modified and called 

“Internal culture and climate for innovation” to differentiate it from the leadership 

culture. The new codes are “Building an innovation culture” and “Developing a 

team spirit”, with the former englobing tolerance of ambiguity, empowered 

employees, except creative time and communication. With regard to building a 

culture for innovation, when it is built, it might become embedded in the company’s 

routine (TIP01, TIP12, TIP17), as illustrated in the following two quotes from the 

harbour master and general manager of two of the participating companies 

respectively: 

Innovation comes from the ground root all the way up. We are trying to embed 

it in the organisation so it’s part of every process that we do. 

-TIP01 
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I think that the fundamental way we encourage it [innovation] is, we have a, it’s 

really a cultural thing where you know, it’s something that’s more of a culture 

of trying to come up with innovative ways to do things and innovative ways on 

the products side of things, it’s probably more of a culture. It’s something we 

proud ourselves as an organisation, it’s more of a cultural thing within the 

organisation. 

 

-TIP12 

 

As also commented by the technical manager of one of the participating companies, 

such culture is reinforced when the retention rate in the company is low: 

I think it [innovation] is just in our culture full stop. It’s just the whole company 

culture where we have a lot of people here that have been here for 15 to 20 years 

and they know the product and the culture, the company that they are involved 

in, making things better. 

-TIP17 

The team aspect also stood out during the analysis as an important pillar for 

innovation. Maritime firms emphasise the importance of involving all employees 

in the innovation process (TIP04, TIP06, TIP10, TIP13, TIP16, TIP19, TIP28, and 

TIP30), as illustrated in the following two quotes from two CEOs interviewed: 

We’ve got a very open-door policy in this company and all our senior managers 

come from apprenticeships backgrounds so there’s no us and them sort of 

mentality here. 

-TIP19 

So, we tend to look at the organisation as a whole, as a group and try to 

encourage that team aspect by doing things together. 

-TIP16 

 

No new sub-theme or code emerged in relation to the sub-themes “Harnessing the 

competence base”, “Organisational intelligence”, “Creativity and idea 

management”, “Structure and systems”, and “Management of technology”. 

However, themes associated with these pillars were identified in the data. For 

example, regarding “Appointing key people in charge of innovation” (a sub-pillar 

of “Harnessing the competence base”), some companies had appointed people in 
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charge of innovation (TIP28, TIP01, TIP20, TIP25), as illustrated in the following 

quote: 

We have a business improvement manager. Innovation is under his banner, so 

he tries to find tools and help promote it within all areas, we have what we call 

change facilitators in each division to assist managers in doing things differently. 

 

-TIP01 

 

Regarding learning competitors, a sub-pillar of “Organisational intelligence”, the 

following comment illustrates learning about competitors.  

Company [A] is our biggest competitor, so we keep an eye on what they are do. 

We also keep abreast with what other companies are doing. 

-TIP07 

 

With respect to “Creativity and idea management”, some companies also have 

structures in place to manage ideas put forward and encourage creativity (TIP10, 

TIP12, TIP31, TIP16, and TIP05). An example of idea management and creativity 

by the director of one of TIP is provided below:  

One of our core values is about innovation and better ideas, things like that. We 

do have this, I think it is called the fresh think tank, so people can submit ideas. 

So, it’s like a programme where people put ideas into a negative test and the 

better ones get implemented. That’s a good one in that some of the underground 

people put in suggestions. 

-TIP10 

 

As per structures and systems and in relation to reward systems, some companies 

either have formal or informal for rewarding innovation (TIP21, TIP04, TIP34, 

TIP26, TIP25, TIP20, and TIP2). The quote below from TIP21, the director of one 

of the companies illustrates the point with regard to rewards: 

We have a process, a central process for innovation which is known as our 

chairman’s award, which involves people presenting their innovations in all the 

categories I’ve have been talking about to a management board who then will 

select and provide rewards to teams that have proposed the innovation. For 2017, 

we have received 109 applications, of which 41 were classified as innovation, 

the others are related to exceeding our customers’ expectations and responsible 

behaviour or corporate services. 
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Finally, maritime firms are also engaged in technology management by combining 

and recombining knowledge drawn from their external networks (TIP12, TIP21, 

TIP16, TIP28, and TIP34). The business development manager of one the 

companies provided the following comment showing their involvement in 

technology management:  

We do draw heavily on external resources. Let put it this way…But they will be 

stuffs like design capability, they will be adaption of technologies that aren’t 

readily available in the Australian landscape at this point in time.  

-TIP28 

 

The next section presents the findings with regard to knowledge sourcing with for 

innovation. 

6.6.2 Knowledge sourcing 

We will draw our knowledge from wherever we can get it. We look and see what 

our competitors are doing, we look and see what professional organisations are 

doing, [and] through our memberships of various organisation…Obviously 

many of our people are involved with Engineers Australia [Industry Association], 

so they will attend seminars, presentations and so on both in Australia and 

internationally. 

-TIP21 

 

The above quote by one of the TIPs captures the results obtained regarding the 

sources used to acquire knowledge for innovation in maritime firms. These sources 

are varied with their geography extending beyond the firm’s boundaries. Even 

though the knowledge acquisition process is not completely linear, when in search 

of knowledge for innovation firms tend to first look within the company or use the 

knowledge accumulated over the years by attending trade fairs, seminars or industry 

forums, and conducting internet research. If not satisfied, they proceed to the next 

source until they find what they need. The next source might be a nearby or distant 

supplier, customer, or consultant. As shown in Table 6.7, three new higher order 
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codes were created under the sub-theme knowledge sourcing: internal workforce, 

the internet and outside the company. The term ‘outside’ means beyond the 

geographical boundaries of the company, excluding the internet but including a 

firm’s network of customers, suppliers, competitors, consultants, trade fairs, and 

educational institutes within or beyond the region.  

Table 6.7: Changes observed in knowledge sourcing construct 
Initial template Final template 

2. Knowledge sourcing 

2.1 Customers 

2.2 Suppliers 

2.3 Competitors 

2.4 Educational institutes 

2.5 Trade fairs 

2.6 Others 

 

2. Knowledge sourcing 

 

2.1 Internal workforce 

 

2.2 The internet 

 

2.3 Outside the company 

2.3.1 Within the region 

2.3.1.1 Networks (suppliers/customers/competitors) 

2.3.1.2 Consultants 
2.3.1.3 Trade fairs 

2.3.1.4 Educational institutes 

2.3.1.5 Others (industry magazines/scientific journals) 
 

2.3.2 Outside the region 

2.3.2.1 Nationally 

2.3.2.1.1 Networks (suppliers/customers/competitors) 

2.3.2.1.2 Consultants 
2.3.2.1.3 Trade fairs 

2.3.2.1.4 Educational institutes 

2.3.2.1.5 Others (industry magazines/scientific journals) 
 

2.3.2.2 Internationally 

2.3.2.2.1 Networks (suppliers/customers/competitors) 

2.3.2.2.2 Consultants 

2.3.2.2.3 Trade fairs 
2.3.2.2.4 Educational institutes 

2.3.2.2.5 Others (industry magazines/scientific journals) 

 

The internal workforce (mentioned by 12 of the 34 TIPs, i.e. 35.29%), consultants 

(also mentioned by 12 of the 34 TIPs, i.e. 35.29%), and the internet (mentioned by 

11 of the 34 respondents i.e. 32.35%) were the most mentioned sources of 

knowledge for innovation by maritime firms. The internet was mentioned by TIP01, 

TIP03, TIP04, TIP07, TIP08, TIP15, TIP18, TIP20, TIP21, TIP22, TIP31 as a key 
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source of knowledge. The following two quotes show the importance of the internet 

as a source of knowledge for innovation. 

I suppose the internet is the best field for acquiring knowledge out there and I 

will say the majority of that. 

-TIP08 

 

I will say the internet and then it leads unto whether it be articles or journals, or 

research. Sometimes you might consult different clients to get their input into 

different things. 

-TIP15 

Within the company, knowledge might be sourced from ideas generated internally 

based on experience or from day-to-day challenges (TIP34, TIP01, TIP16, TIP19, 

TIP34, TIP07, and TIP17), as illustrated in the below statements. 

 I guess an idea is probably one source, just sort of coming up with innovation 

within the team based on experience. Many of us have been around for over 30 

years. There’s nowhere else to go if you are at the head of the tree. 

-TIP19 

 

The only thing that I will say in terms of innovation is that it sometimes requires 

people to have challenge with the type of work. 

-TIP34 

 

As commented by TIP10, some maritime firms “rely quite heavily on consultants, 

for business plan, do strategic review, do a particular project, to design or construct 

something”. A total of 12 TIPs (TIP01, TIP02, TIP07, TIP10, TIP12, TIP14, TIP22, 

TIP26, TIP28, TIP29, TIP31, and TIP34) made allusion to sourcing knowledge 

from consultants. Hence, these consultants vary in their activities and are often 

hired in response to a specific need. Firms’ networks of suppliers, customers and 

competitors also provided them with the knowledge needed for innovation as 

mentioned by TIP04, TIP07, TIP16, TIP18, TIP22, TIP24, and TIP30. In the next 

section, the results concerning occupations involved in innovation are presented. 
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6.6.3 Knowledge bases 

TIPs’ responses regarding what they considered the most critical occupations for 

innovation in their company varied greatly. While some pointed at a specific 

occupation or set of occupations, others argued that innovation resulted from a 

mixture of occupations rather than a single one. As shown in Table 6.8, changes 

from the initial to the final template include the addition of three new sub-themes: 

mixture of occupation, management related, and experience related. 

As expected in the context of a synthetic-driven industry, synthetic occupations 

were one of the most frequently referred to and mentioned by 12 of the 34 TIPs 

(TIP02, TIP07, TIP09, TIP11, TIP14, TIP15, TIP16, TIP18, TIP21, TIP23, TIP26, 

and TIP33). The importance of synthetic occupations is well summarised by the 

following quote from one of the TIPs: 

My view is that engineering people broadly be they naval architects, be they 

vessel engineers, be they mechanical, be they tradesmen, I think particularly in 

those areas there’s a common feature where people are always looking to either 

saving themselves time, producing a better product or they are looking to 

innovate, to use new tools, to use new knowledge to save time, to produce a better 

product, I think that is inherent in that broad engineering profession. That’s my 

view. 

-TIP02  

 

Notably, 14 of the 34 TIPs (TIP03, TIP04, TIP08, TIP12, TIP17, TIP19, TIP20, 

TIP22, TIP25, TIP28, TIP29, TIP30, TIP31, and TIP32) stated that a mixture of 

occupations is involved in innovation in their companies. Two types of mixture 

were identified: a mixture of technically related disciplines and a mixture of non-

related disciplines. An example of a mixture of technically related skills was 

mentioned by TIP 20, stated that the skills most involved in innovation in his 

company included a mixture of software engineering, naval architecture and 
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mechanical engineering. The mixture across technically related disciplines still 

reflects the synthetic nature of occupations involved in innovation in maritime firms. 

 

Table 6.8: Change from the initial to the final template in terms of occupations 
Initial Template  Template 

3. Occupations 

3.1 Synthetic 

3.1.1 Maritime transport professionals 

3.1.2 Knowledge-intensive maritime services 

professionals 
3.1.3 Engineering professionals 

3.1.4 Mechanical/fabrication/electrical 

engineering tradespersons 
 

3.2 Analytic 

3.2.1 Computing professionals 

3.2.2 IT support professionals 

3.2.3 Natural and physical sciences 
professionals 

 

3.3 Others 
 

3. Occupations 

3.1 Synthetic 

3.1.1 Maritime transport professionals 

3.1.2 Knowledge-intensive maritime services 

professionals 
3.1.3 Engineering professionals 

3.1.4 Mechanical/fabrication/electrical 

engineering tradespersons 
 

3.2 Analytic 

3.2.1 Computing professionals 

3.2.2 IT support professionals 

3.2.3 Natural and physical sciences 
professionals 

 

3.3 Mixture of occupations 

3.3.1 Technically related 

3.3.2 Not technically related 

 

3.4 Management related 

 

3.5 Experience related 

 

Notably, 14 of the 34 TIPs (TIP03, TIP04, TIP08, TIP12, TIP17, TIP19, TIP20, 

TIP22, TIP25, TIP28, TIP29, TIP30, TIP31, and TIP32) stated that a mixture of 

occupations is involved in innovation in their companies. Two types of mixture 

were identified: a mixture of technically related disciplines and a mixture of non-

related disciplines. An example of a mixture of technically related skills was 

mentioned by TIP 20, stated that the skills most involved in innovation in his 

company included a mixture of software engineering, naval architecture and 

mechanical engineering. The mixture across technically related disciplines still 

reflects the synthetic nature of occupations involved in innovation in maritime firms. 
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An example of non-technically related skills was given by TIP 30 who argued that 

various types of occupations are needed (e.g. natural scientists and engineers) for 

innovation in his company because the best innovations occur at the intersection of 

disciplines. Furthermore, some TIPs also indicated that innovation in their 

companies was solely driven by analytic occupations (TIP10, TIP18, and TIP27) 

and managerial occupations (TIP01, TIP14, TIP24, and TIP34). The three firms in 

which innovation was solely driven by analytic occupations were knowledge 

intensive maritime services providers. In particularly, they were marine consultants 

who were qualified as PhD holders and research scientists. While managerial 

occupations might play a role in innovation, they are not captured by any of the 

three knowledge bases. There might be a need in the future to extend the knowledge 

base approach to include this category, especially as the final decision to validate, 

finance or discard innovation projects rests on the corporate level. Nothing also 

from the TIPs illustrated the involvement of symbolic occupation in innovation.  

One the most interesting findings is the perception by two TIPs that innovation is 

experience rather than occupation-driven and does not necessarily relate to the 

initial educational training as assumed by the knowledge-based approach (Grillitsch, 

Martin & Srholec 2016; Martin, Roman 2012). Their views are stated in the 

following two quotes: 

I will say that the drivers of innovation is probably not necessary someone’s 

direct background or line of study but more so their experience in the industry 

that gives them the ability to think about how to do something different, or seeing 

something done in the past and say: It was done this way in the past; how can 

we do to improve it? OK, it was done this way but how can we do it different?  

-TIP29 
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I can’t really say that there’s any one profession which stands out above 

everything else. A lot of our people here come from different backgrounds. I 

came from a business background and now am the technical manager because 

we’ve grown up with the company. Because we have long term employees, we 

don’t tend to change. We don’t have much turnover.  

-TIP17 

The views from TIP17 and TIP29 indicate that the determinants of innovation are 

often more complex than conceptualised (Tavassoli & Karlsson 2016). As per the 

quote from TIP17, low turnover is a prerequisite for experience to become a driver 

of innovation. Low turner is a necessary but not a sufficient condition for firm level 

innovation and should be managed with care. As pointed out in the following quote 

by one of the TIPs (TIP34), it might limit the inflow of new ideas for innovation. 

His argument is as follows: 

So, we do have a very low turnover of employees, which does provide people to 

work through that understanding of culture and become more innovative in that 

area. The downside obviously is that you don’t get new ideas coming into the 

company as much.  

 

The lack of inflow of new ideas into the company might eventually lead to cognitive 

lock-in, a situation whereby the firm knowledge becomes insular, potentially 

leading to the failure of keeping up with new industrial trends and eventually 

closure (Grabher 1993; Hassink & Shin 2005). Overall, maritime firms will greatly 

benefit in terms of innovation by having a combinatorial knowledge base, along 

with experience and managerial involvement. The findings about the importance of 

the region for innovation are presented next. 

6.6.4 Regional innovation system 

In this section, TIPs were asked whether their current geographical location is a key 

factor in their company’s success for carrying out innovation. This question about 

location paved the way for further RIS-related issues, such as the importance of 
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local higher educational and vocational institutes as well as governmental 

institutions. The diverse perspectives of TIPs made for interesting findings. While 

location does not matter at all for innovation for some TIPs, it is considered an 

advantage, or an impediment for others (see Table 6.9).  

Table 6.9: Changes observed regarding the RIS 
Initial template  Final template  

4. Regional innovation system 

4.1 Location does not matter 

4.2 Location is an advantage 

4.2.1 Easy access to institutional actors 

that handle innovation grants 
4.2.2 Proximity to customers and 

suppliers 

4.2.3 Potential for cross-industry 
collaboration with other sectors 

4.2.4 Presence of skilled labour 
4.2.5 Support from the government 

4.2.6 Collaboration with educational 

institutions 
 

4.3 Location is an impediment 

4.3.1 Isolation 

4.3.2 Lack of critical mass 

4.3.3 Lack of skilled labour 

4. Regional innovation system 

4.1 Location does not matter 

4.2 Location is an advantage 

4.2.1 Isolation drives more innovations 

4.2.2 Easy access to institutional actors that 
handle innovation grants 

4.2.3 Proximity to customers and suppliers 

4.2.4 Potential for cross-industry 
collaboration with other sectors 

4.2.5 Presence of skilled labour 
4.2.6 Collaboration with educational 

institutions 

4.2.7 Support from the government 
4.2.8 Limited competition 

 
4.3 Location is an impediment 

4.3.1 Isolation 

4.3.2 Lack of critical mass 

4.3.3 Lack of skilled labour 

 

As reflected in Table 6.9, two minor changes observed in the final template 

regarding the importance of location for innovation. They include the emergence of 

the sub-codes “Isolation drives more innovation” and “Limited competition” as 

advantage of location”.  

6.6.4.1 Limited competition as a location advantage for innovation 

According to one of the TIPs (TIP26), limited competition resulting from location 

in Tasmania paves the way for easy access to innovation inputs. He asserted: 

I think it’s a positive you know, we are only a small company, but you can a big 

fish in a small pond. So, you have very good service from local suppliers, 

engineers the naval architects, whereas if you are in a bigger city, you will be 

competing with much bigger players for the same resources. 

-TIP26 
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Other advantages of location for innovation included the proximity to customers 

and suppliers (TIP01, TIP03, TIP04, TIP05, TIP09, TIP12, TIP15, TIP25, TIP20, 

TIP19 and TIP27), proximity to other businesses offering opportunities for 

innovation collaboration (TIP03, TIP04, TIP06, TIP13, TIP14, TIP20, and TIP29), 

the proximity to institutional actors handling innovation grants (TIP14), the 

availability of skilled labour (TIP20, TIP05, TIP17, and TIP18), and opportunity to 

collaborate with local educational institutes (TIP01, TIP12, TIP20, TIP21, TIP25, 

TIP28). Other studies such as Doloreux (2006) and Doloreux and Melançon (2008) 

also found that proximity to suppliers, customers, universities, and institutional 

actors was key to maritime firms’ innovativeness in the maritime industry in coastal 

Quebec (Canada). What’s more, de Langen (2002) found similar results in the 

Dutch maritime cluster. 

The finding that proximity to other businesses is an advantage to location is in line 

with the related variety literature, which contend that the location of cognitively 

related sectors in a region increases the potential for innovation and firms’ spinoffs 

(Boschma, Ron 2008; Frenken, Van Oort & Verburg 2007). A potential for related 

variety benefits seem to be more pronounced in Perth metropolitan region as 

illustrated by the following response from one TIP: 

 We are surrounded by marine businesses in the Henderson area which is really 

good. Lots of these businesses are our suppliers, and that creates a very nice 

ecosystem for doing some forms of innovation. We’ve also got the resources in 

the oil and gas sector nearby which provide other potential sources for 

inspiration and technologies in which to innovate around.  

-TIP20 

 

Therefore, there is an avenue for the government to provide a platform for 

stimulating cross-industry collaboration in the Perth metropolitan region, as it does 
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not occur automatically even when all the structures are in place (Asheim, 

Moodysson & Tödtling 2011; Essletzbichler 2015; Iacobucci & Guzzini 2016). 

As expected from the results, the availability of skilled labour and the lack of critical 

mass were greater challenges to innovation in Tasmania than in Perth metropolitan 

(TIP14, TIP20, and TIP28). Although this disadvantage for non-metropolitan 

regions, which are most often smaller than their larger metropolitan counterparts 

(Isaksen & Karlsen 2013), demonstrate that being small is not always bad. It enables 

geographical proximity which is one of the key prerequisites for interactions 

between firms and institutions; thus, serving as a catalyst for organisational, 

institutional and social proximity, which are all important for innovation 

interactions (Boschma, Ron 2005; Isaksen 2009; Westlund & Nilsson 2005).  A TIP 

agreed with this argument by stating the following: 

Really the advantages are: being so small, we get to know everybody that we 

need to know, we have access to all those government departments that you were 

talking about. It is a lot easier to access those people here in Tasmania than it 

will be let say in Sydney or Melbourne. Because we are such a small state, we 

have access to all that assistance which comes through AusIndustries and 

Austrade. We’ve got all their offices here, we have a State Government 

department that you can ring up and see someone from there tomorrow if you 

wanted to. If I were in Melbourne, I will make an appointment and maybe see 

someone in a month or two while here we see all these people on weekly basis. 

 

-TIP14 

6.6.4.2 Isolation: an impediment as well as driver for innovation 

Melançon and Doloreux (2013), in their study of regional innovation in the 

maritime industry, highlighted the importance of demand for the products resulting 

in maritime firms’ innovations. In this current research, this view is evident by some 

TIPs (TIP20, TIP08, and TIP16) considering location as an impediment to 

innovation because it lacks critical mass people, resulting in limited market size and 
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innovation. Isolation resulting from location, though an impediment to innovation, 

could turn out to be a driver also. This perception is shared between respondents 

from Tasmania and Perth metropolitan. As argued by TIP16 in the Perth 

metropolitan region, while isolation from the rest of the world was an impediment 

to innovation, it does urge their workforce to be more innovative. TIP16 argued that 

the lack of immediate accessibility to things they could buy to solve a specific issue 

had helped them develop a mindset for solving their problems. A similar view is 

shared by Tasmanian TIP28 who argued that the double isolation disadvantage of 

Tasmania from the rest of Australia and from the world had pushed them to become 

more creative. 

As illustrated by the statement below from TIP28, the business development 

manager of a world leading company, a way to overcome isolation is by 

participating in international conferences, which enable firms to have access to 

extra-regional knowledge and to stay abreast with industry trends. 

…It’s not hard to jump on a plane and get out and discover the capability of the 

other part of the world, that’s not actually terribly difficult to do really. So, the 

first place you go is of course to a conference overseas that was relevant to your 

subject matter and you see the information there and meet people and like-

minded companies. The federal government in Australia provides tax incentives 

for doing that. So, you can claim tax incentives back to pay for that. So, there 

actually already a long-established operation to help fund innovation… 

-TIP28 

TIP28’s argument corroborates with the knowledge sourcing literature which 

emphasises the importance of access to extra-regional knowledge, especially for 

non-metropolitan regions (Isaksen & Karlsen 2013; Rodríguez-Pose & Fitjar 2013). 

Government funding for travel is quite important as TIP28 pointed out. Cooke 

(2001), Christensen, JL et al. (2016), Flanagan and Uyarra (2016),  and many others 
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in the regional industrial innovation studies have emphasised the key role that 

government support programmes play in supporting regional industrial innovation. 

In addition to TIP28, this view is also evidenced in the current research by TIP21, 

TIP20, TIP19, TIP14, and TIP04, who acknowledged the crucial role of 

government funding in supporting innovation and that their companies apply for 

them whenever available. 

6.6.4.3 Location does not matter for innovation 

Almost half of the respondents, 14 of the 34 TIPs (TIP01, TIP07, TIP10, TIP11, 

TIP12, TIP15, TIP20, TIP21, TIP22, TIP25, TIP30, TIP31, TIP33, and TIP34), 

shared the view that location is not critical for innovation. Of note, 11 of these 14 

TIPs were (TIP01, TIP10, TIP12, TIP15, TIP20, TIP21, TIP22, TIP25, TIP30, 

TIP31, TIP33) from Perth metropolitan. As an illustration, TIP22, a CEO stated:  

No. Nothing to do with it. I keep telling people that all I need is a mobile phone 

and a computer and an internet connection, I can work anywhere. Having access 

to engineering and to fabrication and we will do some externally and some 

internally, that definitely helps. But that is it doesn’t matter where they are, it’s 

who they are, what their capabilities are. 

-TIP22 

 

Even so, TIP22 recognised the importance of location for access to engineering and 

fabrication. As such, location does matter, albeit in combination with capabilities 

(Capello & Lenzi 2013; Florida, Adler & Mellander 2017). Notably, only 3 of the 

17 Tasmanian TIPs mentioned that location is not important. This is an indication 

that location is an important factor for innovation for Australian maritime firms 

located in non-metropolitan regions. This is line with the argument made by 

scholars such as Virkkala (2007) and Isaksen and Sæther (2015) regarding location 

being an impediment to innovation for firms located in non-metropolitan regions. 
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6.6.5 The new theme: Triggers for innovation 

A major discovery resulting from the data analysis is the emergence of the new 

theme “Triggers for innovation”, not present in the initial CRA framework. First 

categorised under vision and strategy in the intermediary template (Appendix O.1), 

this restructuration was necessary as the stimulus for innovation differed among 

TIPs. As Table 6.10 shows, these triggers include: adding value to stakeholders, 

day-to-day challenges, customers’ requests, and the desire for competitiveness. 

They are categorised in this research as demand pull (day-to-day challenges and 

customers’ requests) and competitiveness push (adding value to stakeholders and 

desire for competitiveness) triggers. This categorisation reflects the demand pull 

and science push models for innovation upon which the interactive model of 

innovation is anchored (Costantini et al. 2015; García-Quevedo, Pellegrino & 

Savona 2016; Kamien & Schwartz 1982; Kline, S & Rosenberg 1986).  The demand 

pull might be considered reactive and the competitiveness push proactive. The 

desire for competitiveness might also involve research and development, a key 

feature of the science push model of innovation (Costantini et al. 2015; Di Stefano, 

Gambardella & Verona 2012). 

Table 6.10: The new theme 
Initial template Final template 

Not present 5.Triggers for innovation 

5.1 Competitiveness push /Proactive 

5.1.1 Adding value to stakeholders (TIP01) 

5.1.2 Desire for competitiveness (TIP03, 
TIP12, TIP17, TIP19, TIP33) 

5.2 Demand pull/Reactive 

5.2.1 Customers’ requests (TIP03, TIP04, 
TIP08, TIP12, TIP20, TIP24, TIP28) 

5.2.2 Day-to-day challenges (TIP12, TIP21, 

TIP23, TIP30 
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Substantial empirical evidence in the economics literature demonstrates that, in a 

monopolistic environment, firms are not compelled to innovate as they face no 

competitive pressure (e.g. Boone, J & Van Dijk 1998; Lambertini & Orsini 2015; 

Reinganum 1983). However, research has shown that some firms operating in such 

an environment still choose to innovate (e.g. Hashmi & Biesebroeck 2016; 

Lambertini & Orsini 2015; Sheremata 1997). In the current research, this is 

demonstrated in a statement provided by 1 of the 34 TIPs (TIP01) who stated that 

innovation in its company is triggered by the desire to add value to stakeholders 

because the firm is a monopoly in its location. He is quoted as saying: 

I think some businesses choose not to innovate because they can get away with 

not having to innovative. There’s no competitive challenge to them. I suppose 

we could choose not to. I mean we are a monopoly…To us, it’s about adding 

value to our stakeholders. Stakeholders are our port users. We’ve chosen to take 

that policy, but we probably weren’t forced to take it. 

-TIP01 

 

It is thus imperative for regional policy makers to design policies to create a level 

playing field to drive competition for innovation in each sector of the regional 

maritime industry. This is no easy task as a level playing field dominated by few 

players often leads to the closure of firms lagging behind in innovation (Aghion et 

al. 2005; Peneder & Woerter 2014). In regard to a lack of competition, it often leads 

to reactive rather than proactive approaches to innovation (Aragón-Correa & 

Sharma 2003; Chen, Y-S et al. 2016; Eiadat et al. 2008; Sharma & Vredenburg 

1998). Such a case was also observed, as illustrated in this TIP’s quote: 

We innovate usually in response to a problem. We are not innovating just for the 

sake of innovation. We come up with a challenge, someone say how do we do 

this? We are not sure, then we might get to innovate to address that challenge. 

 

-TIP30 
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A reactive approach to innovation might also be triggered by a customer’s request, 

a key characteristic of the demand-pull model of innovation (Albrecht, Laleman & 

Vulsteke 2015; Costantini et al. 2015; Edler 2010; Kamien & Schwartz 1982). In 

the current research, 7 TIPs (TIP03, TIP04, TIP08, TIP12, TIP20, TIP24, TIP28) 

indicated that customers’ requests were the trigger of their innovation process. Once 

a product/service designed via a customer’s request is successful, it can then be 

commercialised to a larger market.  The centrality of the customer to this process is 

illustrated by the following quote, as the innovation often fails when the customer 

changes its mind: 

You’ve got to listen to your customer, that’s the actual start of it [innovation], 

and then you surround the customer with the right people, with the right attitude 

that take the customer’s feedback and ideas and aspiration. They work as a team 

to develop the new product or service which we call innovation… The innovation 

fails when the customer changes its mind. 

-TIP28  

 

Doloreux and Melançon (2008) also identified customers as the most important 

source of information for innovation in the maritime industry in the Canadian 

region of Quebec. As highlighted in TIP28’s statement, surrounding customers with 

the right people and the right skills is essential for the success of the process leading 

to innovation. Day-to-day challenges (TIP12, TIP21, TIP23, TIP30) also trigger a 

reactive approach to innovation, resulting in innovations which could be 

commercialised. Finally, some maritime firms have a more proactive approach to 

innovation, driven by the desire to stay ahead of the market. For the TIPs making 

this point (TIP03, TIP12, TIP17, TIP19, TIP33), this is particularly important 

because of the type of market they operate in. The quote below illustrates this point: 

Being ahead of the market. We are constantly looking at our product and then 

doing our best to improve them whether would that be through design or through 

actual service as well. As in providing the high-quality product and the high-
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quality service to the end user…Remember, we are a very specialised company, 

so we don’t sort of run across. We are in our business because we just specialise 

in marine evacuation systems. There’s only a couple of other companies in the 

world who can actually do that and each of them has got their own little niche 

area. 

-TIP17 

 

As echoed by this quote from TIP17, niche markets are quite competitive and 

companies operating in such markets often adopt a proactive innovation strategy in 

order to fend off competition (Greve 2000; Ottosson & Kindström 2016; Parrish, 

Cassill & Oxenham 2006). Although these triggers have been discussed separately, 

two or all of them might be triggers for innovation in a company, with one being 

more predominant. 

Overall, the triggers for innovation in maritime firms vary, depending on the type 

of market in which a firm operates, customers’ demands, and day-to-day challenges. 

As illustrated in the examples above, a monopoly may be likely to be reactive to 

innovation. On the other hand, a firm operating in an oligopolistic market (few 

players) is likely to follow a proactive strategy to remain competitive. 

Understanding the triggers for innovation in maritime firms might also assist in 

designing programs to support their innovation. Having discussed the findings in 

relation to each theme, the next section presents the innovation process of maritime 

firms incorporating the discussed themes. 

6.6.6 Innovation process of maritime firms 

Based on the results of template analysis, the innovation process of maritime firms 

is represented in Figure 6.1. As shown in this figure, innovation occurs within a 

broad system composed of the regional production subsystem and the supporting 

infrastructural subsystem. The former consists of firms within which the 
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capabilities and occupations are critical for transforming ideas into potential 

innovations. The latter includes the regional knowledge infrastructure (public and 

private universities and colleges, vocational training institutes and other types of 

knowledge organisations) and the multi-level institutional infrastructures regulating 

and supporting businesses. The process leading to innovation involves interaction 

between actors in the two subsystems during idea generation and processing. Ideas, 

which are triggers for innovation might be generated either internally (by firm 

employees) or externally (non-firm employees). Internally, they are generated as 

they deal with day-to-day challenges, aspire for competitiveness, or attempt to add 

to stakeholders’ value. Externally, they might be generated via requests from distant 

and nearby customers.  

Idea processing is primarily influenced by maritime firm’s innovation capability. 

Based on the results, the leadership culture around innovation and the key 

occupations were additional pillars identified. Since occupations are embodied by 

the firm’s employees and are not detached from the firm, they are part of firms’ 

innovation capability. Thus, they are no longer a building block in Appendix O.2. 

During idea processing, maritime firms may source additional knowledge from the 

internet, consultants, competitors, trade fairs and educational institutes located in 

the region, nation or internationally. They may also consult other sources such as 

industry magazines, scientific journals or other relevant sources. Maritime firms 

may also benefit from the regions’ endowment in terms of skilled labours, 

educational institutes, institutional actors, suppliers and customers, and related 

industries.
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Figure 6.1: Innovation process of maritime firms
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When skilled labours are available in the region, they can be tapped upon when the 

specific competence is needed on the course of processing ideas. These skills can be 

drawn from closely related industries and educational institutes in the region. 

Similarly, maritime firms also consult with actors representing the institutional 

supporting infrastructures for business support programs available (regionally and 

nationally) and regulatory frameworks guiding their specific types of innovations. 

In a smaller region, access to institutional actors is often easier, facilitated by 

proximity. When suppliers and customers are found locally, the region is a good 

ecosystem for innovation for firms/suppliers/customers’ feedback. Finally, firms 

benefit from some regional traits such as limited competition and isolation. As 

explained in section 6.5.4.2, isolation could become a driver for innovation while 

limited competition results in few innovations by firms, only adding value to 

stakeholders. When ideas are successfully processed, the outcomes of innovation 

are either products, services, organisational practices or marketing methods. 

Depending on their potential market values, these innovations may be marketed or 

commercialised. Nevertheless, the marketing and commercialisation stage was not 

considered in this research, which is primarily concerned with understanding the 

determinants of the innovation process of maritime firms. 

6.7 Summary 

This chapter analysed the qualitative data collected from 34 interviews and 

presented the results. The data analysis techniques used were word frequency counts, 

classical content analysis and template analysis. The analysis of the first three 

interview questions revealed that maritime firms had a good understanding of 

innovation and recognised its importance as a source of competitiveness. Key 

obstacles to innovation included the lack of money, the lack of skills and red tape. 
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While firms were able to beat conservatism by working closely with their customers, 

facilitating access to finance and addressing red tapes require policy intervention. 

The leadership culture around innovation was found to be a major firm-level 

determinant of innovation. In addition, building a team spirit was identified and as 

an additional element of the culture and climate for innovation. Regarding the 

sources of knowledge for innovation, the internal workforce, consultants and the 

internet were identified as critical sources of knowledge. Though, most occupations 

involved in innovation are synthetic, mixed occupations also played a role. However, 

the most important finding from data analysis is the emergence of innovation 

triggers. Four triggers for innovation were identified: day-to-day challenges, 

customers’ requests, the desire to remain competitive and adding value to 

stakeholders. The innovation process of maritime firms was subsequently proposed 

based on the findings. In the next chapter, the results obtained in this chapter are 

merged with the quantitative results obtained in Chapter 5 and discussed.   
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CHAPTER 7: MERGING OF QUANTITATIVE AND QUALITATIVE 

RESULTS AND DISCUSSION 

 

7.1 Introduction 

The analysis and results of the qualitative data were presented in the previous 

chapter. These results revealed that the main obstacles to innovation in maritime 

firms are the lack of money, the lack of skills and red tape. Also, a new theme 

“triggers for innovation” emerged including competitiveness push and demand-pull 

triggers. As explained in Chapter 4, the convergent design was chosen for this 

research because it allows to achieve a more complete understanding of the 

innovation dynamics and conditions for constructing regional advantage in the 

Australian maritime industry. In line with this design, the two types of data 

(qualitative and quantitative) were collected concurrently and separately. That is, 

the collection and analysis of quantitative data did not depend on the qualitative data 

analysis results and vice versa. Once the quantitative results and qualitative results 

are in hand, the next stage consists of merging the two types of results and 

interpreting them.  

This current chapter brings together the quantitative results (see Chapter 5) and 

qualitative results (see Chapter 6) and discusses them to answer the research 

questions. It starts with the procedures involved when merging, comparing and 

interpreting the two sets of results. What follows are discussions highlighting the 

differences and similarities in the two sets of findings in relation to research 

questions.  

7.2 Procedures for merging, comparing and interpreting results  

The aim of merging qualitative and quantitative results in a convergent design is to 

develop results and interpretations that are comprehensive and that expand the 
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understanding of the phenomenon studied (Creswell & Plano Clark 2017; Fetters, 

Curry & Creswell 2013). This aim is achieved by one of the following two ways: 

• comparing the findings of the two sets of results, or  

• transforming one of the data sets and conducting further analysis (Creswell 

2009; Creswell & Plano Clark 2017). 

When comparison is the goal, as it is the case in this research, the prototypical mixed 

methods question answered when merging the two sets of results is: To what extent 

do the quantitative and qualitative results converge or diverge? Strategies for 

integrating these results are summarised in step 3 of Figure 7.1 and involve the 

following procedures:  

• looking for common concepts across both sets of findings; 

• developing joint display tables organised by the common concept so that a 

comparison can be easily made; and 

• comparing the results of the tables by concepts to determine in what ways 

they confirm, disconfirm or expand each other (Creswell 2009; Creswell & 

Plano Clark 2011, 2017). 

Two options are at the disposal of the researcher for comparing the two sets of results: 

a side-by-side comparison either in a narrative discussion, or in a joint  display table 

(Creswell & Plano Clark 2017). Within each of these options, researchers use 

various strategies to compare their results (e.g. Beck, Eaton & Gable 2016; Lee & 

Greene 2007; McAuley et al. 2006; Mizrahi & Rosenthal 2001; Moseholm, E et al. 

2017; Siebert et al. 2014). As such, there is no one-size-fits-all or best approach and 

the procedures for comparing the two sets of results are not ‘fixed and rigid’ 

(Creswell & Plano Clark 2017, p. 233). 
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Figure 7.1:  Summary of the convergent design procedures followed in this research  

Source: Adapted from Creswell and Plano Clark (2017, p. 76)
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The most important criterion for the researcher when merging the results is to devise 

strategies for comparing results that best portray the research’s findings. For 

example, when using side-by-side comparisons in a narrative discussion, the 

researcher can organise the quantitative and qualitative results side by side within 

a section of text and highlight their similarities and differences. The narrative might 

either occur in the results section or in the discussion section. In the latter case, the 

narrative discussion becomes a means for comparing the results (Creswell 2009; 

Creswell & Plano Clark 2017). In this research, both joint display tables and 

narrative discussions are used to show comparisons when deemed appropriate. 

The next stage after merging the two sets of results is to interpret the combined 

results. Procedures for interpreting the combined results are not fixed and rigid. 

They might involve looking for congruent and discrepant evidence, for 

consistencies or inconstancies, or for conflicts, contradictions and complexities 

(Moseholm, Ellen & Fetters 2017).  Interpretation procedures used in this thesis are 

shown in step 4 of Figure 7.1.  The choice of looking for congruent and discrepant 

evidence follows Creswell & Plano Clark (2011, 2017) who advocate the use of 

such procedures. They argue that looking for congruent and discrepant evidence 

allows the researcher to assess whether the quantitative and qualitative findings tell 

the same or a different story (Creswell & Plano Clark 2011, 2017; Moseholm, Ellen 

& Fetters 2017). 

7.3 Research findings and discussion 

The purpose of this research was to understand the innovation dynamics and the 

conditions for constructing regional advantage in the Australian maritime industry. 

The primary research question explored was: Is the CRA framework a relevant tool 
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for influencing the innovation process of maritime firms in Australian metropolitan 

and non-metropolitan regions? 

The following three subsidiary research questions were relied upon to answer the 

primary research question: 

SRQ1: Are alterations needed to the CRA framework for application to the 

maritime industry in Australian metropolitan and non-metropolitan regions? 

SRQ2: What are the influential factors for constructing regional advantage in the 

Australian maritime industry?  

SRQ3: Do differences exist in the two types of regions in view of the determinants 

of the innovation process of maritime firms?  

Answers to each of these questions are provided below drawing both from the 

quantitative and qualitative findings presented in Chapters 5 and 6 respectively.  

7.3.1 Answer to SRQ1 

A thorough review of the literature revealed that two alterations were needed before 

application of the CRA framework in Australian regions. The first related to the 

removal of the concept of related variety and the second to the inclusion of a 

concept addressing the firm-level’s innovation capability. The removal of related 

variety was justified by three arguments. Firstly, it was discovered that this concept 

is built on assumptions that knowledge spillovers between firms cognitively 

proximate firms through labour market dynamics, local collaboration and 

entrepreneurship, triggered by agglomeration and urbanisation economies, which 

are less relevant for non-metropolitan regions (Isaksen & Karlsen 2013; Karlsen, J, 

Isaksen & Spilling 2011). Secondly, the concept of related variety also assumes that 
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knowledge spillovers are geographically bounded (Frenken, Van Oort & Verburg 

2007, p. 686). This assumption has however been challenged by the concept of 

distributed knowledge networks in which it has been demonstrated that the lack of 

related variety in a region can be compensated by linking regional firms to relevant 

global partners (Giuliani 2007; Karlsen, J, Isaksen & Spilling 2011). As such, 

knowledge spillovers are not always geographically bounded as previously 

established and related variety can also be achieved by facilitating access to extra-

regional sources of knowledge (Karlsen, J, Isaksen & Spilling 2011). Thirdly, as 

evidenced in a current review of publication on this concept by Content and Frenken 

(2016), related variety studies typically use time series data and are focused on 

measuring job growth in a region over a period of time using an entropy measure 

as the methodology (e.g. Aarstad, Kvitastein & Jakobsen 2016; Boschma, Ron, 

Eriksson & Lindgren 2014; Boschma, Ron & Iammarino 2009; Frenken, Van Oort 

& Verburg 2007; Van Oort, de Geus & Dogaru 2015). This is, however, not the 

case in the cross-sectional study, which focuses on the understanding of the 

innovation dynamics rather than measuring job growth. 

The inclusion of the IC concept was justified by the fact that the CRA framework 

like other economic geography concepts (e.g. RIS, related variety) does not focus 

on  the firm level (Asheim, Coenen & Moodysson 2015; Gress 2015; Maskell 2001). 

As pointed out by Isaksen and Karlsen (2013, p. 12), ‘the CRA framework does not 

really address the firm-level’. However, substantial empirical evidence 

demonstrates that firm-level determinants of innovation  are of greater importance 

than region-specific and external factors (e.g. Beugelsdijk 2007; Crescenzi & 

Gagliardi 2018; López-Bazo & Motellón 2018; Smit, Abreu & de Groot 2015; 
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Sternberg & Arndt 2001; Wang, C & Lin 2013). The need to address firm-level 

determinants is more relevant for firms located in non-metropolitan regions because 

they face greater barriers to innovation than their metropolitan counterparts 

(Isaksen & Sæther 2015; Naz, Niebuhr & Peters 2015). Firms located in such 

regions seldom benefit from knowledge spillovers largely generated in urban 

environments that trigger innovation. These spillovers effects reduce as distance 

from their urban point of origin increases and decay within a radius 80 Km to 250 

Km  (Figueiredo, Guimarães & Woodward 2015; Moreno, Paci & Usai 2005; Varga 

2000). 

The IC concept, extensively discussed in Chapter 2, is well established and one of 

the influential innovation management concepts (Djoumessi, Chen & Cahoon 2019; 

Mir, Casadesús & Petnji 2016). It has been embraced across a variety of disciplines 

and served as a basis for the development of business and management concepts, 

such as professional service firm innovation capability (Hogan et al. 2011), the 

standardised innovation management system model analysis (Mir, Casadesús & 

Petnji 2016), and the concept of cross-industry innovation capability (Hauge et al. 

2017). Its seven dimensions (i.e., vision and strategy, harnessing the competence 

base, organisational intelligence, creativity and idea management, organisational 

structure and systems, culture and climate, and management of technology)  provide 

a comprehensive framework for understanding the firm-level’s determinants of 

innovation (Iddris 2016; Lawson & Samson 2001). 

The two above described alterations were thus needed before using the CRA 

framework as a theoretical lens for understanding the innovation dynamics and the 
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conditions for constructing regional advantage in the maritime industry in 

Australian regions. The answer to SRQ2 is provided in the next section. 

7.3.2 Answer to SRQ2 

The joint display of the combined findings relating to this question is shown in 

Table 7.1. A very high degree of congruence is found between the quantitative and 

qualitative results regarding the factors influential for constructing regional 

advantage in the maritime industry as well as their corresponding indicators. Four 

factors emerged as influential factors for constructing regional advantage following 

quantitative EFA and CFA, all confirmed by qualitative results. They are:  regional 

components, knowledge sourcing, innovation capability and demand. 

The emergence of the demand factor following quantitative data analysis is a key 

finding of this study. It concurred with the emergence of the new theme “triggers 

for innovation” after performing qualitative data analysis, showing a high level of 

convergence of the findings. Although the knowledge bases construct 

(operationalised in this research by occupations) became redundant during the 

quantitative data analysis, it would be misleading to assume that occupations are 

not important. Not only did some of its indicators load in other factors, the 

qualitative findings also revealed that some occupations were critical to innovation, 

as many TIPs pointed out specific occupations involved in innovation in their 

companies. The combination of quantitative and qualitative findings suggests that 

occupations serve as knowledge sources within maritime firms. Detailed 

discussions of each of the factors influential for constructing regional advantage in 

the maritime industry in the studied regions reported in Table 7.1 are provided in 

the following sections, starting with regional components.
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Table 7.1: Joint display of factors influential for constructing regional advantage and related qualitative findings 
Factors Quantitative variables with their EFA loading values, and CFA regression 

weights and (squared multiple correlations) 

Qualitative related findings 

Congruent statements from TIPs and web survey 

open-ended questions in support of the 

quantitative variable* 

New themes/codes that emerged from 

qualitative data analysis  EFA CFA 

R
eg

io
n

a
l 

c
o

m
p

o
n

en
ts

 

Rg8: Companies in other industries .890 .89 (.794) TIP20 The region does not matter  

TIP01, TIP07, TIP10, TIP11, TIP12, 

TIP15, TIP20, TIP21, TIP22, TIP25, 

TIP30, TIP31, TIP33, and TIP34 

 

Lack of critical mass  

TIP14, TIP20, TIP28 

 

Limited competition  

TIP26 

 

Isolation  

TIP04, TIP17, TIP28, TIP20, TIP08 

and TIP16 

Rg6: Availability of government support programs .817 .78 (.613) TIP21, TIP20, TIP19, TIP14, TIP04, and TIP28. 

Web survey respondents #01, #14, #44 and #45 

Rg5: Availability of skilled labours .799 .71 (.507) TIP05, TIP28, TIP17, TIP18, TIP20 

Web survey respondents #15, #44 and #50 

Rg2: Proximity to suppliers  .782  TIP12, TIP20, TIP32 

Rg1: Proximity to educational institutes .759  TIP18, TIP12, TIP22 

Rg9: Regional entrepreneurial culture  .758 .74 (.548) TIP19, TIP32 

Web survey respondent #4 

Rg10: Level of trust between businesses in the region .719 .70 (.489) TIP32 

Rg7. Companies in the same industry .684  TIP20 

Rg4: Proximity to customers .643  TIP28, TIP01 

Rg3: Proximity to competitors  .634  TIP18 

Ks3: Suppliers in Australia  .537  TIP20 

Ks7: Educational institutes in Australia  .509  TIP28 

K
n

o
w

le
d

g
e 

so
u

rc
in

g
 

 

Oc4: Knowledge intensive maritime services professionals 

 

.805 

 

.61 (.368) 

 

Web survey respondents #16, #14, #26, #23, 

#38, #41, #43, #45 

Internal workforce  

TIP01, TIP03, TIP05, TIP04, TIP16, 

TIP17, TIP19, TIP21, TIP22, TIP26, 

TIP33, TIP34, survey respondent #33 

 

The internet  

TIP01, TIP03, TIP04, TIP07, TIP08, 

TIP15, TIP18, TIP20, TIP21, TIP22, 

TIP31, survey respondents #41 and #53 

 

Consultants  

TIP01, TIP02, TIP07, TIP10, TIP12, 

TIP14, TIP22, TIP26, TIP28, TIP29, 

TIP31, and TIP34 

 

Networks  

TIP04, TIP07, TIP16, TIP18, TIP22, 

TIP24, TIP30, survey respondents #14, 

#15 and #50 

 

Ks8: Educational institutions abroad 

 

.782 

 

.84 (.707) 

 

TIP12, TIP16 

 

Ks5: Competitors in Australia  

 

.782 

  

Web survey respondent #15, TIP18 

 

 

Ks6: Competitors abroad 

 

.771 

 

.86 (.743) 

 

TIP12, TIP28, TIP16, TIP11, TIP30, 

Web survey respondent #06 

 

Oc1: Marine transport professionals  

 

.688 

  

Web survey respondent #39, 

 

Ks9: Trade fairs in Australia 

 

.515 

  

TIP11, TIP12, TIP14, TIP16, TIP19, TIP22 
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Table 7.1 Continued 
In

n
o

v
a

ti
o

n
 c

a
p

a
b

il
it

y
 

 

Ic2: Harnessing the competence base 

 

.813 

 

.94 (.892) 

TIP01, TIP04, TIP20, TIP25, TIP05, TIP12, and 

TIP28. Web survey respondent #16 

Leadership culture around innovation 

TIP20, TIP28, TIP25, TIP16, TIP15, 

TIP12, TIP05, TIP10, TIP04, TIP03 

 

Inculcating a culture of innovation 

TIP01, TIP04, TIP12, TIP17 

 

Innovation as a core competence 

TIP12, TIP17, TIP20, TIP19 

 

Developing a team spirit 

TIP04, TIP06, TIP10, TIP13, TIP16, 

TIP19, TIP28, and TIP30 

 

 

Ic5: Structure and systems 

 

 

.809 

 

 

.81 (.518) 

TIP01, TIP02, TIP03, TIP04, TIP05, TIP06, 

TIP07, TIP19, TIP10, TIP11, TIP12, TIP15, 

TIP21, TIP25, TIP27, TIP30, TIP19, TIP20, 

TIP22, TIP26, TIP32, and TIP34. Web survey 

respondent #6 

 

Ic6: Culture and climate 

 

.622 

 

.64 (.409) 

TIP01, TIP12, TIP20, TIP06, TIP10, TIP18, 

TIP17, TIP24, TIP28 and TIP30. Web survey 

respondent #40, #17 

 

Ic3: Organisational intelligence  

 

.528 

  

TIP07 and TIP30. Web survey respondents #04, 

#23, #52 

D
em

a
n

d
 

 

Ic1: Vision and strategy 

 

.916 

 

.74 (.549) 

 

TIP12, TIP01, TIP14, TIP17, TIP19, TIP21, and 

TIP25. Web survey respondent #40, and #49 

Triggers for innovation 

 

Competitiveness push /Proactive 

Adding value to stakeholders (TIP01) 

 

Desire for competitiveness  

(TIP02, TIP12, TIP17, TIP19, TIP19, 

TIP33) 

 

Demand pull/Reactive 

Customers’ requests 

(TIP02, TIP05, TIP08, TIP12, TIP20, 

TIP25, TIP28) 

 

Day to day challenges 

(TIP12, TIP21, TIP22, TIP30) 

 

Ks1: Customers in Australia 

 

.817 

 

.81 (.655) 

 

Web survey respondents #32, #15 

TIP10, TIP11, TIP14, TIP24 

 

Ks2: Customers abroad 

 

.638 

 

.56 (.311) 

 

Web survey respondents #32, #15 

TIP10, TIP11, TIP14, TIP24 

* Statements congruent from chosen variables are cited in full during the discussion section 
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7.3.2.1 Regional components 

Regional components were found to be the most important for constructing regional 

advantage, accounting for 30.49% of the variance (based on EFA results presented 

in Table 5.7 of Chapter 5). The qualitative findings also confirmed that regional 

features were critical for innovation, as evidenced by the fact that 20 of the 34 TIPS 

(58.82%) considered their location in the region as being key to innovation 

compared to the rest (14 TIPs) who stated that the region does not matter. A closer 

look at the statements provided by the 14 TIPs who stated that the region does not 

matter revealed that 11 of them were in Perth metropolitan, the fourth largest 

Australian city by population size (Australian Bureau of Statistics 2017a). As such, 

they still benefit to some extent from urbanisation economies inherent to their 

location (Guo, He & Li 2016; Malmberg, Malmberg & Lundequist 2000), yet might 

not be aware of this. Reasons advanced by TIPs to justify the importance of the 

region include a lack of critical mass, isolation and the level of competition. 

The combined EFA and CFA results (Table 7.1) reveal that location-related factors 

to address when attempting to construct regional advantage in the maritime industry 

in the studied regions primarily requires a focus on five key components: companies 

in other industries (Rg8); the availability of government support programmes (Rg6); 

the availability of skilled labours (Rg5); the entrepreneurial culture in the region 

(Rg9); and the level of trust between businesses (Rg10). The squared multiple 

correlation values of all five items show that they are good predictors of these factors 

(see Table 7.1). Statements from TIPs also supported the importance of each of these 

components, showing a high level of convergence between the quantitative and 

qualitative results.  
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7.3.2.1.1 Companies in other industries 

The very high loading (0.89) of item Rg8 (Companies in other industries) obtained 

following CFA (Table 7.1, also earlier shown in Table 5.11) indicates that having 

a diversified regional industrial base is particularly critical. The below statement 

by TIP20 also illustrates this point: 

We are surrounded by marine businesses in the Henderson area which is really 

good. Lots of these businesses are our suppliers, and that creates a very nice 

ecosystem for doing some forms of innovation. We’ve also got the resources in 

the oil and gas sector nearby which provide other potential sources for 

inspiration and technologies in which to innovate around.  

The innovation activities of maritime firms are thus impacted on by the presence of 

other industries, suggesting that the surveyed firms benefit from cross-industrial 

pollination. This finding is in agreement with the related variety and branching 

literature  pioneered by Frenken, Van Oort and Verburg (2007) and  Hidalgo et al. 

(2007). Central to this literature is the notion that regional industrial innovation is 

enhanced by knowledge spillovers between cognitively related sectors in a region, 

which in turn triggers the formation of new firms through spinoffs (Henderson, 

Kuncoro & Turner 1995; Miguelez & Moreno 2018; Nooteboom 2000; Tanner 

2014). 

The importance of cross-industrial pollination in the regions studied can also be 

explained by the presence of mining activities in the two Australian maritime 

clusters involved in this study (Cripps 2007; Mackey et al. 2017). Based on the 

cross-sectorial flow of innovation proposed by Geroski (1995), the proximate 

cognitive distance between mining and shipbuilding, which is the core activity in 

the two regional clusters might justify why cross-industrial pollination takes place 

and is considered an important regional factor by the respondents in this study. 

Therefore, when attempting to design policies for constructing regional advantage 
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in the maritime industry in the regions studied, it is important to ensure that these 

sectors continue to co-exist or bring in extra-regional related knowledge from 

elsewhere. Research has shown that complementary knowledge can also be brought 

from other regions when not found in situ by connecting local firms to those 

industries (Boschma, Ron 2004; Karlsen, J, Isaksen & Spilling 2011). The presence 

of cognitively related sectors in the region alone is necessary, however, it is not a 

sufficient condition for constructing regional advantage (Boschma, Ron & 

Iammarino 2007).  

7.3.2.1.2 Availability of government support programmes 

Cooke (2001),  Broekel et al. (2015), Christensen, JL et al. (2016), Flanagan and 

Uyarra (2016)  and many others in the regional industrial innovation literature have 

emphasised the key role government support programmes play in supporting 

regional industrial innovation. In the current research, their importance is evidenced 

by the high loading of item Rg6 (0.78). Many TIPs (TIP21, TIP20, TIP19, TIP14, 

TIP04, and TIP28) also emphasised the crucial role of government funding 

programmes. As an illustration is the following statement from TIP04: 

We are here because we were part of a program, the Australia commercialisation 

program that was extremely helpful. I don’t think [my company] will exist today 

without that…. We won a commercialisation Australia award. That was very 

important to us in the early stages of the company, building the company, and 

then we’ve won a few state government awards since then, smaller innovation 

awards. But the commercialisation Australia awards was the biggest and most 

significant for our company, and it was certainly well worth it. 

 

In addition, four web survey respondents (#01, #14, #44 and #45) mentioned that 

the government could promote innovation through funding, R&D supplements 

through tax breaks, continuing with market subsidies and easing the taxation system 

to facilitate R&D claims. The implementation of these additional measures will thus 

promote innovation in the maritime industry in the studied regions. Furthermore, 
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TIP28 stated that government tax incentives were critical for attending trade fairs, a 

key activity for staying abreast of knowledge advancements in a firm’s sector of 

activity. It is therefore critical to ensure the continuity of government support 

programmes. 

7.3.2.1.3 Availability of skilled labours 

The availability of skilled labours (the main carriers of knowledge) at the firm level 

increases their absorptive capacity and accordingly, their innovation potential 

(Cohen & Levinthal 1990; Fosfuri & Tribó 2008). At the regional level, it provides 

a knowledge pool that firms can tap into (Östbring, Eriksson & Lindgren 2017). The 

presence of such pool enables knowledge diffusion and transfer between local firms 

through labour mobility, which is high in regional clusters (Boschma, Ron 2008; 

Crescenzi & Gagliardi 2018; Lindgren & Eriksson 2007). Doloreux (2006) and 

Doloreux and Melançon (2008), in their study of regional innovation in Quebec’s 

coastal maritime industry identified the lack of skills as a key barrier to innovation. 

In the current research, the importance of skilled labours was also recognised. 

Quantitatively, this is evidenced by the high loading (0.71) of item Rg5. 

Qualitatively, it was evidenced both in responses obtained from web survey open 

ended questions and from the TIPs’ responses regarding obstacles to innovation. 

Survey respondents #44 and #50 noted that impediments to innovation included the 

availability of skilled labour and the ability to transfer skills and workers. Survey 

respondent #15, manager of a shipping company with more than years of experience 

in the industry, argued that the government’s consultation with industry prior to 

making changes to the 457-visa system (visas that allow firms to recruit skills from 

overseas) was fundamental for ensuring firms’ access to skills. The below statement 

from TIP28 also highlights the importance of skilled labours: 



219 

 

Availability of skills is the main obstacle to innovation. We need to bring into the 

company graduates from the Australian Maritime College and graduates from 

other institutions who can bring some solid technical skills fluid dynamics 

applications, computer fluid dynamics CFD … and we also need much stronger 

project management skills… 

  

It is therefore crucial for the Federal as well as State Governments to consult with 

industry to ensure that firms have access to skilled labours.  

7.3.2.1.4 Regional entrepreneurial culture   

Various bodies of literature (e.g. Porter & Stern 2001; Saxenian 1994; Tödtling, 

Prud'homme van Reine & Dörhöfer 2011) have demonstrated that the innovation 

performance of firms is influenced by the regional culture. Therefore, the findings 

of this study corroborate this line of research, as demonstrated by the high loading 

(0.74) item Rg9. Similarly, TIP19 indicated that the growth of the shipbuilding 

industry in Perth metropolitan region had grown out of a culture for innovation. In 

his words:  

…Well, the Western Australia shipbuilding industry has basically grown up on 

innovation because we can’t compete with traditional steel builder and the likes 

building with square boxes and punching out big cargo ships in a couple of weeks, 

with a production line, with cheap labour. So, by definition, we’ve had to be 

innovative and come up with bespoke one-off vessels and that’s what the industry 

has grown up being very capable of doing… 

 

Regional governments can play a key facilitating role in building this culture by 

organising industry platforms that might facilitate interactions between businesses. 

This is especially crucial as the government appears not to be playing this facilitating 

role. As an illustration, web survey respondent #2 laments: 

Hobart (Main city in the Tasmanian maritime cluster) is hopeless. We used to 

have wonderful manufacturing conferences and now you wouldn't know WHO 

was doing anything in the state. There is absolutely no communication with 

government or other industries. Sad really. 

   

Creating and sustaining a culture for innovation will thus contribute to constructing 

regional advantage in the maritime industry in the studied regions. 
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7.3.2.1.5 Level of trust between businesses  

Substantial empirical evidence (e.g. Audretsch, Seitz & Rouch 2018; Barrutia & 

Echebarria 2010; Di Minin & Rossi 2016; Zheng 2010) demonstrates that trust 

between businesses enhances their innovation performance. Avenues for building 

trust include both formal and informal organisations such as industry and 

professional associations where firms come together to promote common interests 

(Audretsch, Aldridge & Sanders 2011; Barrutia & Echebarria 2010; Cooke, Clifton 

& Oleaga 2005). In the specific context of the maritime industry, Benito et al. (2003) 

and Amdam and Bjarnar (2015) have highlighted the role that industry associations 

have played in shaping the competitiveness of the Norwegian maritime clusters. In 

the current research, the high loading of item Rg10 (0.70) following CFA results 

shows that trust between maritime businesses is a fundamental element for 

constructing regional advantage, confirming findings from previous research. 

Qualitative results also revealed that industry associations provide an avenue for 

building such trust, as illustrated by the following comment from TIP32: 

…Being a member of the TMN (Tasmanian Maritime Network) and also a 

member of the TPN (Tasmanian Polar network) is a way of engaging with other 

like-minded people in the business. It probably doesn’t necessary win us any 

work or anything like that, but it gives you the opportunity to discuss any issue 

you might have within your business or potential technological advancement, or 

those types of things… 

 

Trust between regional institutions and businesses has also been shown to be a 

mediator of trust between businesses (Audretsch, Seitz & Rouch 2018; Cooke, 

Clifton & Oleaga 2005; Molina-Morales, López-Navarro & Guía-Julve 2002). It 

thus is critical to establish such trust in the studied regions in the process of 

constructing regional advantage. 

In addition to the five primary regional components addressed for constructing 

regional advantage, several secondary elements were also identified. These 
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secondary elements are those that emerged from the EFA results but became 

redundant in the process of performing CFA. However, they were illustrated in the 

responses by TIPs. They include proximity to suppliers (Rg2), proximity 

educational institutes (Rg1), proximity to customers (Rg4), companies in the same 

industry (Rg7), proximity to competitors (Rg3), suppliers in Australia (Ks3), and 

educational institutes in Australia (Ks7). Congruent statements from TIPs also 

supported the importance of these secondary statements. The importance of these 

elements for regional industrial innovation is also acknowledged in the literature. 

For example, the importance of geographical proximity to suppliers, customers, 

educational institutes and competitors for innovation is well established (Balland, 

Boschma & Frenken 2015; Boschma, Ron 2005; Porter & Stern 2001). In addition, 

research has shown that the presence of companies in the same industry in the same 

region facilitates the creation and diffusion of innovation (e.g. Baptista 2000; Fang 

2015).  

The loading of two knowledge sourcing items, Ks3 and Ks7, on regional factors 

suggests that maritime firms source some knowledge for innovation from regional 

suppliers and educational institutes. Doloreux and Melançon (2008) and de Langen 

(2002) showed that maritime firms in coastal Quebec (Canada) and the Dutch 

maritime clusters sourced knowledge from their regional suppliers and customers. 

This is also in line with the local-buzz global pipelines literature which emphasises 

the importance of the region as a source of knowledge for innovation (e.g. Fitjar & 

Rodríguez-Pose 2011b; Rodríguez-Pose & Fitjar 2013). 

7.3.2.2 Knowledge sourcing 

The knowledge sourcing factor was found to be the second most important factor 

for constructing regional advantage in the maritime industry, accounting for 12.71% 



222 

 

of the variance (based on the EFA results, shown in Table 5.7 of Chapter 5).  

Combined EFA and CFA results revealed that three sources of knowledge for 

innovation are the most critical for innovation in the studies regions: educational 

institutions abroad, competitors abroad and knowledge intensive maritime services 

professionals. Congruent statements from TIPs were also found emphasising the 

importance of each of these sources. 

7.3.2.2.1 Competitors abroad 

The very high loading (0.86) of item Ks6 shows that maritime firms in the studied 

regions heavily rely on international competitors for sourcing knowledge for 

innovation. This reliance is also reflected in the following statement from TIP12:    

The companies we learn from are global, out of Europe, out of Singapore, out of 

the Middle East… There’s not a lot of peers in Australia. It’s mostly 

internationally that we will be looking at partners. 

 

The importance of knowledge from competitors as sources of knowledge was also 

pointed out by web survey respondent #6, a marine towage business owner in Perth 

metropolitan who stated that “direct communication with competitors is an 

important source of knowledge for innovation”. As explained by TIP12, this 

international inclination is justified by the lack of peers in Australia. Another 

explaining factor is Australia’s and particularly Tasmania’s isolation from the rest 

of the world (TIP16, TIP18). This finding is in line with the literature on knowledge 

networks of firms located in regional clusters. For example, Giuliani (2005), 

Giuliani (2007), Boschma, Ron  and Ter Wal (2007), and Bathelt and Li (2013) have 

provided empirical evidence that the knowledge networks of firms located in 

regional clusters are not localised as previously thought but extend beyond the 

cluster’s boundaries. In the context of the maritime clusters, Hammervoll, Halse and 

Engelseth (2014) and Amdam, Bjarnar and Wang (2018) have also shown that the 
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knowledge  networks of firms located in the Møre and Romsdal maritime cluster 

(Norway) could be traced in the greater Shanghai area (China) and in Rio de Janeiro 

(Brazil).  

Trade fairs are avenues for meeting such competitors and staying abreast with recent 

developments in their respective sectors and to innovate accordingly, provided they 

can absorb and utilise such knowledge. Access to such knowledge can help bring 

complementary knowledge to the region to create related variety, which in turn 

might lead to innovation through spin off, especially for the clusters located in non-

metropolitan regions (Karlsen, J, Isaksen & Spilling 2011; Lo Turco & Maggioni 

2018; Miguelez & Moreno 2018). The government can play a key role in facilitating 

maritime firms’ attendance to trade fairs by covering their travelling and interaction 

costs. This was supported by a comment from respondent #52 who stated that the 

government should “assist with funding for applicable trade fairs to ensure 

companies with innovative services and products are able to present”. 

7.3.2.2.2 Educational institutions abroad 

The importance of university-industry linkages for innovation is well established in 

the literature (e.g. Díez-Vial & Montoro-Sánchez 2016; Etzkowitz 2002; Huang & 

Chen 2017; Maietta 2015; Sohn & Kenney 2007). In the current study, the very high 

loading (0.84) of item Ks8 shows that maritime firms also significantly rely on 

educational institutes abroad as sources of knowledge for innovation. As TIP12 

comments, national universities are also sources of knowledge.  

Sometimes we use universities both in Australia and abroad for specific testing 

and design of an innovation that we might be working on…We have a couple of 

universities we evaluated but I just haven’t caught up with which one we decided 

on. 

TIP12 
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Overall, this result highlights the global nature of the knowledge networks of 

maritime firms in the studied regions. Here also, the government can play a critical 

role in facilitating maritime firms’ interactions with these universities through travel 

grants. Comments from TIPs 28, TIP20 and TIP15 suggested that such was the case 

in the studied regions. 

7.3.2.2.3 Knowledge intensive maritime services professionals 

The loading of item Oc4 (0.601) on the knowledge sourcing factor was not 

anticipated, as it is an occupation. It might suggest that knowledge intensive 

maritime services professionals constitute an important pool of knowledge within 

maritime firms. This is confirmed by web survey respondent #16 who stated that 

“naval architects and software engineers were the most able to contribute to 

innovation”. The identification of knowledge- intensive business services as a 

source of knowledge for innovation for the surveyed and interviewed maritime firms 

is in line with Monteiro, P (2016) who shows that knowledge intensive services are 

inducers of innovation in the maritime cluster of the Algarve region in Portugal.  

This finding also reiterates the need for policies facilitating firms’ access to skilled 

labours, for example, through visa systems as explained earlier. 

In addition to the three most important sources mentioned above, three secondary 

sources of knowledge used for innovation by maritime firms were identified during 

EFA and confirmed by some of the TIPs’ statements. These include competitors in 

Australia (Ks5), trade fairs in Australia (Ks9) and marine transport professionals 

(Oc1). Others obtained from qualitative results include the internet, internal 

workforce, consultants and networks. The importance of the internal workforce as a 

source of knowledge for innovation was also reflected by the loading of item Oc1 

(marine transport professionals) along knowledge souring items following EFA, as 
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well as the identification of knowledge intensive maritime services professionals 

(Oc4) as a critical source of knowledge for innovation. This can be justified by the 

fact that occupations are ultimately inherent to firms’ employees. Statements from 

12 TIPs (TIP01, TIP03, TIP05, TIP04, TIP16, TIP17, TIP19, TIP21, TIP22, TIP26, 

TIP33, and TIP34) and web survey respondent #33 also confirmed that firms source 

knowledge for innovation from the internal workforce (see Table 7.1). This finding 

is also in line with the human capital literature in general which emphasises the 

contribution of talented employees to innovation (e.g. Ahn, Minshall & Mortara 

2017; Bogers, Foss & Lyngsie 2018; Buenechea-Elberdin, Sáenz & Kianto 2017; 

Dakhli & De Clercq 2004; Salter et al. 2015). 

The finding about the internet as a source of knowledge for maritime firms 

corresponds with the general literature in that access to the internet might influence 

firms’ innovation activities (Billon, Marco & Lera-Lopez 2017; Koellinger 2008; 

Mishra, Konana & Barua 2007; Shearmur & Doloreux 2015). Finally, the 

identification of networks and consultants as sources of knowledge for innovation 

also aligns with the innovation management  literature (Hertog 2000; Obeidat et al. 

2016; Wood 2003) and open innovation literature (e.g. Foss, N, Laursen & Pedersen 

2011; Laursen & Salter 2006; Wang, C-H, Chang & Shen 2015).  

Overall, the results here showed that maritime firms, like firms in other industries, 

combine various sources of knowledge for innovation (Grillitsch & Trippl 2014; 

Tödtling & Grillitsch 2015), but with three as the main sources (i.e. competitors 

abroad, educational institutes abroad and knowledge intensive maritime services). 

7.3.2.3 Innovation capability 

This factor emerged as the third most important factor for constructing regional 

advantage in the maritime industry in Australian regions, accounting for 10.14% of 



226 

 

the total variance after EFA. The CFA results revealed that it consists of three pillars: 

Ic2 (Harnessing the competence base), Ic5 (Structure and systems) and Ic6 (Culture 

and climate), each discussed below. Quotes from TIPs congruent with each of these 

items were also identified.  

7.3.2.3.1 Harnessing the competence base 

As explained in Chapter 2, harnessing the competence base refers to a firm’s ability 

to accurately and adequately direct resources where required (Lawson & Samson 

2001). The very high loading of item Ic2 (0.94) indicates that it is a very important 

firm-level determinant for constructing regional advantage. Its very high squared 

multiple correlation (0.892) also shows that it is a very good predictor of the 

innovation capability factor. The need for firms to harness their competence base 

was also confirmed by TIP01, TIP04, TIP20, TIP25, TIP05, TIP12, TIP28 and web 

survey respondent #16 and #23 (Table 7.1). For example, TIP01 and TIP20 

indicated that their companies had appointed key individuals in charge of innovation. 

Also, a practice used by the company of web survey respondent #23 is looking for 

and attracting innovative people as articulated below: 

We look for and attract people that like to improve on things, work together and 

are independent thinkers. 

 

This finding thus confirms the argument by Lawson and Samson (2001) about the 

necessity for firms focused on innovation to harness their competence base. As 

explained in Chapter 2, harnessing the competence base requires effective 

management of resources, using a variety of funding channels, appointing key 

people in charge of innovation and adopting e-business practices. 
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7.3.2.3.2 Structures and systems 

Building from Burgelman and Maidique (1988), Lawson and Samson (2001) argue 

that having optimal supporting structure and systems is critical for successful 

innovations at the firm level. This is evidenced in the current research by the very 

high regression weight of item Ic5 (0.81) as well as responses from TIP01, TIP02, 

TIP03, TIP04, TIP05, TIP06, TIP07, TIP19, TIP10, TIP11, TIP12, TIP15, TIP21, 

TIP25, TIP27, TIP30, TIP19, TIP20, TIP22, TIP26, TIP32, TIP34, and web survey 

respondent #6 (Table 7.1). For example, TIP10, TIP12 and TIP19 mentioned that 

their companies had a flexible organisational structure, a key element of the 

structures and systems enabling innovation (Cosh, Fu & Hughes 2012; Kanter 1989; 

Lawson & Samson 2001). Also, TIP21, the engineering manager with a 

manufacturing company and web survey respondent #6, owner of a marine towage 

business mentioned that their companies had reward systems in place to 

acknowledge innovators, another key structure supporting innovation (Amabile 

1993; Grant & Berry 2011; Kanama & Nishikawa 2017). Thus, helping firms to 

establish the structure and systems supporting innovation is a critical firm-level 

measure for constructing regional advantage. 

7.3.2.3.3 Culture and climate 

Empirical evidence demonstrating the positive influence of firm level culture and 

climate on innovation performance abounds (e.g. Ahmed 1998; Bennett, N & Parks 

2015; Glisson 2015; Hock, Clauss & Schulz 2016; Martins & Terblanche 2003; 

Naranjo-Valencia, Jiménez-Jiménez & Sanz-Valle 2016; Tian et al. 2018). The 

identification of culture and climate (item Ic6, loading of 0.64) as a key determinant 

of firm level innovation for the surveyed maritime firms is thus in line with this 

stream of literature. Interview respondents TIP01, TIP12, TIP20, TIP06, TIP17, 
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TIP10, TIP18, TIP24, TIP28, TIP30, and web survey respondents #40 and #17 have 

confirmed the importance of having a culture and climate for innovation. As TIP17 

stated: 

I think innovation it’s just in our culture full stop. It’s just the whole company’s 

culture where we have a lot of people that have been here for 15 to 20 years and 

they know the product and the culture, the company that they are involved in, 

making things better. 

 

Besides these three primary innovation capability pillars, organisational intelligence 

(Ic3) was identified as an important secondary pillar to innovation in the studied 

maritime firms. It emerged after EFA and was also supported by interview 

respondents TIP07 and TIP30, and web survey respondents #04, #23 and #52. This 

finding supports other studies such as Burgelman and Maidique (1988) and 

Eidizadeh, Salehzadeh and Chitsaz Esfahani (2017). Maritime firms will thus 

benefit from encouraging their employees to learn about their customers and 

competitors. 

Overall, constructing regional advantage in the maritime industry in Australian 

regions requires policies focused on the specific needs of firms. This argument has 

been made by Sternberg and Arndt (2001), Beugelsdijk (2007), Crescenzi and 

Gagliardi (2018) and López-Bazo and Motellón (2018), who argue that firm level 

factors were more important than regional ones for innovation. Even though the 

CRA approach has a regional focus, the firm, though treated passively in this 

approach remains the central element. It is thus more crucial to address firm level 

innovation capabilities when attempting to construct regional advantage in the 

studied regions; only in doing so will strategies for constructing regional advantage 

be successful.  
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7.3.2.4 Demand  

The demand factor consists of three items: Ic1 (Vision and strategy), Ks1 

(Customers in Australia) and Ks2 (Customers Abroad). The loading together of 

these three items is in line with the literature, as firms’ strategies are generally 

aligned to customers’ requirements, i.e. demand (Collins, JC & Porras 1996; 

Lockamy III & Smith 1997; Pisano 2015; Price, R & Wrigley 2016). Customers’ 

requests are the most important trigger for innovation, as evidenced by the fact that 

two of the three items making up this factor relate to customers. 

Its emergence coincided with the emergence of the qualitative theme triggers for 

innovation. Two types of triggers were identified. First, competitiveness push or 

proactive which includes adding value to stakeholders and the desire for 

competitiveness. Second, demand pull or reactive composed of customers’ requests 

and day to day challenges. All these triggers relate to demand, signifying a high 

level of congruence between the quantitative and the qualitative findings. For 

example, while adding value to stakeholders is driven by the need for value 

maximisation, the desire for competitiveness is justified by the need to stay ahead 

of the market. In the same vein, customers’ requests create a demand to meet while 

day to day challenges bring about a need requiring a solution. This finding is also in 

line with the innovation literature (e.g. Costantini et al. 2015; Di Stefano, 

Gambardella & Verona 2012; Nemet 2009; Peters et al. 2012) which emphasises the 

importance of demand as a trigger for innovation.  

7.3.2.4.1 Customers in Australia and abroad 

Item Ks1 loaded very high at 0.81 and Ks2 loaded moderate to high at 0.56. The 

clustering of both customer-related items in the demand factors reveals that 

demanding customers are critical to the construction of advantage, because they are 
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the end users of innovation. The centrality of customers to the innovation process is 

illustrated by the following quote from TIP28, as the innovation often fails when the 

customer changes its mind:  

You’ve got to listen to your customer, that’s the actual start of it [innovation], 

and then you surround the customer with the right people, with the right attitude 

that take the customer’s feedback and ideas and aspiration. They work as a 

team to develop the new product or service which we call innovation… The 

innovation fails when the customer changes its mind. 

TIP28 

 

The contribution of demanding customers to the industrial competitiveness of 

regions is well established in the literature (e.g. Foss, N, Laursen & Pedersen 2011; 

Johnsen et al. 2006; Maskell & Malmberg 1999; Moon et al. 2018; Porter 1990, 

2000, 2003; Tomlinson & Fai 2016). In their study of the innovation dynamics in 

Quebec’s coastal maritime cluster, Doloreux (2006), Doloreux (2008) and Doloreux 

and Melançon (2008) highlight the necessity of continued customer demand for the 

effective functioning of this cluster. The findings of this research therefore 

correspond with previous studies. The importance of demanding customers in this 

research can also be justified by the fact that the maritime industry (like other 

engineering driven industries), innovation mainly occurs through doing, using and 

interaction (DUI) (Jensen et al. 2007). In these industries, innovation is often a 

response to customers’ needs, and is thus demand-driven. The importance of 

customers for innovation is illustrated by survey respondent # 17 who stated: 

We have developed several innovations directly as a result of working closely 

with our customers and have been quite successful in doing so. We equally 

recognise keeping that information from the competition gives us a distinct 

advantage. 

 

Customers’ demands should therefore constitute an important element of policies 

for constructing regional advantage. Public procurement for innovation through 

tender has proven an effective demand driven policy for innovation (Boon & Edler 

2018; Edler & Georghiou 2007; Edquist & Zabala-Iturriagagoitia 2012; Georghiou 



231 

 

et al. 2014; Obwegeser & Müller 2018; Wesseling & Edquist 2018). Such a policy 

tool could be used in the maritime industry in the two regions. However, tenders 

should be designed in such a way that if the winner is foreign based, it should involve 

local partners, as suggested by web survey respondent # 6, a marine towage business 

owner who stated that in order to promote innovation in the maritime industry, the 

government should “promote local content as a criteria so international companies 

are forced to form an alliance and partner with local companies as this will promote 

experience in local skills and economic stability”. 

7.3.2.4.2 Vision and strategy 

Initially an indicator of the innovation capability building block, the vision and 

strategy item (Ic1) loaded high on demand factors with a regression weight of 0.74. 

Its squared multiple correlation of 0.549 also shows that it is a good predictor of the 

demand factor. The loading of this item on the demand factor suggests that maritime 

firms’ managers design their vision and strategy with consideration to customers. 

Comments from TIP12, TIP01, TIP14, TIP17, TIP19, TIP21, TIP25 and web survey 

respondents #40 and #49 also show that top management was actively involved in 

innovation. This implies the important role played by leadership in devising the right 

vision and strategy (Elenkov, Judge & Wright 2005; Gumusluoglu & Ilsev 2009; 

Waldman et al. 2001). Indeed, it emerged from qualitative data analysis that the 

leadership culture around innovation was critical, as illustrated by the below quote 

from TIP20, the technology manager and a key informant from one of the 

participating companies:  

I think the best place to start with in talking with that [innovation] is what the 

leadership culture is around innovation. We have a new CEO who is really, really 

focused on innovation, and particularly in technology focused innovation for a 

way to differentiate us from the competition and drive and add to customer’s 

value. So, he talks about that all the time and he links it back to how we are going 

to build better ships and how that’s going to be good for the jobs for all the people 
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working in the shipyard, improve the lives of all of us basically. So, he’s got a 

strong message around the importance of innovation which is sent down to the 

workforce. 

 

Research also attests that with innovation focused leaders, an innovative culture is 

included across the organisation and innovation becomes a core competence (e.g. 

Ahn, Minshall & Mortara 2017; Naqshbandi & Tabche 2018; Oke, Munshi & 

Walumbwa 2009; Sarros, Cooper & Santora 2008). Therefore, it critical for 

maritime firms to ensure that the leaders with innovation vision are at their helm. 

7.3.3 Answer to SRQ3 

To answer this question, the innovation activities of maritime firms across the two 

regions during the studied period (2014-2016) as well as the perceptions of senior 

managers of maritime firms on the components of each of the building blocks of the 

reconceptualised CRA framework were compared. Overall, the results of the chi-

square test of independence (see Chapter 5, section 5.8) showed minor significant 

differences. 

7.3.3.1 Pattern of innovation activities across the two regions 

For innovation activities between the two regions, no clear or consistent picture was 

observed, though they differ in terms of preconditions for innovation. Instead of 

firms in metropolitan regions reporting more innovation activities than their non-

metropolitan regions due to location advantages, as expected, the patterns of 

innovation activities of maritime firms in both regions rather converged. Firms in 

both regions are highly innovative in terms new or significantly improved services 

but with a slight advantage for Perth metropolitan firms (85.2%), compared to firms 

in Tasmania (65.2%) as reported in Table 5.21 (see Chapter 5, section 5.8.2).  
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Responses from two TIPs (TIP16 in Perth metropolitan and TIP28 in Tasmania) 

suggested that isolation from the rest of the world has played a critical role in 

strengthening their innovative behaviour. These two TIPs like others were asked the 

question: Is your current geographic location a key factor to your company’s 

success in carrying out innovation activities? Why? Below are excerpts from their 

responses, starting with TIP16.   

I will say no because we are in a very isolated part of the world…so we are 

geographically disadvantaged. However, having said that the distance away 

from the rest of the market tends to make us a little bit more innovative…. 

Because we are remote, it tends to make us a little bit more innovative in what 

we do. But we are disadvantaged in terms of our geographic location, in terms 

of our access to the international and national the market. 

TIP16 

 

TIP28 expressed the following:  

That’s a hard one… It’s not hard to jump on a plane and get out and discover 

the capability of the other part of the world. The first place you go you go is of 

course to a conference overseas that was relevant to your subject matter and you 

see the information there and meet people and like-minded companies. The 

federal government in Australia provides tax incentives for doing that… 

 

… Let’s come down to Tasmania which is even more isolated. Because Tasmania 

is an island state and is not even connected to the Australian mainland, when you 

needed something, you ended up improvising. You ended up sort of having to 

make something. There’s a lot of innovation inherent in the Tasmanian industry, 

some of which is not even written up. Because a lot of people don’t have the 

ability to write up their innovation. 

 

From these two TIPs’ responses, it is evident that isolation resulting from the 

location disadvantage has turned out to be a positive influence on their innovative 

behaviour. In comparison with other studies, Doloreux (2004) also found that the 

innovation activities of manufacturing firms in the Canadian metropolitan regions 

of Ottawa (metropolitan) and Beauce (non-metropolitan) converged into in a similar 

pattern. Overall, the result obtained here points to the fact that location is not the 

only factor for explaining the innovative behaviour of firms, confirming empirical 
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findings by Sternberg and Arndt (2001), Beugelsdijk (2007), Wang, C and Lin 

(2013), Smit, Abreu and de Groot (2015), and Crescenzi and Gagliardi (2018). 

7.3.3.2 Perceptions on the components of each of the building blocks 

Table 7.2 shows the statistically significant items for each building block (the other 

non-significant items are shown and explained in Chapter 5, section 5.8). They are 

discussed in the following sections with qualitative results if applicable. 

Table 7.2 Joint display of statistically significant items and corresponding quotes 

It
em

s 

Chi-Square significant results Qualitative 

related 

statements 
Variables Percentages of firms Significance 

Perth 

Metropolitan 

Tasmania χ2 P-value 

(Probability) 

Ic5.3 My company 

sets high-

difficulty goals 

for employees 

48.1 25.9 2.859 0.091 (*) TIP20, 

TIP28 

Ks3 Suppliers in 

Australia 

55.6 81.5 4.207 0.040 (**) TIP12, 

TIP20, 

TIP32 

Ks9 Trade fairs in 

Australia 

59.3 3.7 19.316 0.000 (****) TIP28, 

TIP11, 

TIP13 

Rg1 Proximity to 

educational 

institutions 

29.6 63.0 6.033 0.014 (***) TIP22, 

TIP12, 

TIP28, 

TIP19 

Oc2 Mechanical, 

fabrication and 

engineering 

tradespersons 

44.4 70.4 3.711 0.054 (*) TIP34, 

TIP16, 

TIP25, 

TIP02 

Notes: χ2 tests were used to determine the significance level between the two groups: 

*probability <0.1; **probability <0.05; ***probability < 0.025; ****probability < 0.01 

 

 

7.3.3.2.1 Comparison of innovation capability indicators 

As per the innovation capability building block, the results converged into a similar 

pattern. The only significant difference in the perception of IC pillars by maritime 

firms’ senior managers in the two studied regions regards item Ic5.3, i.e., setting of 

high-difficulty goals for employees, one of the sub-pillars of organisational 

structures and systems. More firms in the Perth metropolitan region (48.1%) 
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considered it an important factor for innovation compared to Tasmanian firms 

(25.9%). Comments from TIP20 (Perth metropolitan) and TIP28 (Tasmania) also 

provided evidence that some firms in both regions valued this practice. For example, 

the Tasmanian respondent TIP28 claimed that they often took their employees out 

of their comfort zones and placed them in other environments in Australia and 

beyond, so they could develop the necessary analytical and problem-solving skills 

applicable to their domain. This result confirms findings from the literature such as 

Pearson (1989), Latham (2004), Dewett (2007), Grant and Berry (2011), Owan and 

Nagaoka (2011), and Stetler and Magnusson (2015), who show that setting high-

difficulty goals provide employees with the intrinsic motivation needed for 

innovation and creativity. For example, Latham (2004) provides empirical evidence 

that setting high-difficulty goals in an organisation enhances employees’ 

productivity, effectiveness and creativity. In addition, Owan and Nagaoka (2011) go 

a step further to suggest that the setting of high-difficulty goals is the most important 

trigger for invention. The advantages of setting high-difficulty goals suggest that 

firms not having such practices in place will benefit from implementing them. 

However, a challenge for firms in both regions is not only setting the right goals but 

also providing employees with the resources and knowledge to meet them (Pina e 

Cunha et al. 2017; Seijts & Latham 2005). 

7.3.3.2.2 Comparison of the sources of knowledge for innovation 

The knowledge sourcing patterns of maritime firms are mostly similar across 

regions. As reflected by the statistical significance shown in Table 7.2, the two most 

important sources of knowledge for innovation are suppliers in Australia (Ks3) and 

trade fairs in Australia (Ks9). Firms in Tasmania (81.5%) relied more on Australian 

suppliers than those in the Perth metropolitan region (55.6%). On the other hand, 
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the reliance on trade fairs in Australia as a source of knowledge for innovation for 

maritime firms is more pronounced in the Perth metropolitan. TIPs in both regions 

indicated that suppliers and trade fairs were important sources of knowledge for 

innovation (e.g. TIP12, TIP20 and TIP32 for Perth metropolitan; TIP28 and TIP11 

for Tasmania). These results confirm findings from other studies such as  Doloreux 

and Melançon (2008) who also identify suppliers and trade fairs as important 

sources of knowledge for innovation to maritime firms in the maritime cluster of 

coastal Quebec. 

7.3.3.2.3 Comparison of RIS indicators 

Overall, most indicators were more relevant to Tasmanian maritime firms, 

confirming that non-metropolitan regions have some disadvantages regarding local 

preconditions for innovations (e.g. Isaksen & Karlsen 2013; Isaksen & Sæther 2015; 

Naz, Niebuhr & Peters 2015). The proximity to educational institutions is highly 

relevant to innovation in both regions. About 63.0% of Tasmanian maritime firms 

consider their proximity to regional educational institutions as a key factor to 

innovation compared to 29.6% in Perth metropolitan region. TIP12 and TIP22 

(Perth metropolitan) and TIP28 and TIP19 (Tasmania) also indicated the proximity 

to regional educational institutes contributed to innovation in their businesses. This 

finding highlights the importance educational institutions for regional industrial 

innovation, emphasised in the RIS literature in general (e.g. Bramwell & Wolfe 

2008; Etzkowitz 2012; Trippl, Sinozic & Lawton Smith 2015).  

The presence of such institutions is particularly important for regional areas, as 

reflected by the high percentage of firms in Tasmania (63.0%) that consider the 

proximity to educational institutions as a key factor for innovation. This supports 

the findings from the literature such as Benneworth and Charles (2005), Benneworth 
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(2007) and Wise and Carrazco Montalvo (2018), who show that educational 

institutions play a key role in the promotion of innovation in regional areas. This 

result also confirms the finding by Doloreux (2004) that the proximity to regional 

educational institutions was a significant factor for innovation for Canadian 

manufacturing firms in the metropolitan region of Ottawa and the non-metropolitan 

region of Beauce. However, Doloreux (2004) found that a higher percentage of firms 

considering this proximity important were located in the metropolitan region of 

Ottawa. In this study, they are rather largely located in Tasmania, a non-

metropolitan area.  

Except for two of the non-significant indicators (the level of trust between 

businesses and proximity to competitors), all the others are of greater importance to 

Tasmanian firms than they are to those located in the Perth Metropolitan region. The 

availability of skilled labours is a challenge in Tasmania, evidenced by 81.5% of 

survey respondents in this region considering it an important factor for innovation 

compared to 66.7% in the Perth Metropolitan region. As TIP28 from Tasmania 

stated: 

I will say that people are number one, having the right skills; having a customer 

that actually is prepared to mix their resources with you the innovator/supplier 

to actually develop the product 

 

This confirms that non-metropolitan regions face greater challenges to innovation 

than their metropolitan counterparts (Florida, Adler & Mellander 2017; Isaksen & 

Karlsen 2013; Shearmur 2012) when sourcing skilled labours.  

The proximity to regional customers and suppliers remains an important factor for 

innovation in both regions, reinforcing the importance of suppliers and customers in 

the innovation process. This corroborates other findings such as Doloreux (2006) 

and Doloreux and Melançon (2008), who show that local suppliers and customers 
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play a key role in the innovation process of maritime firms in Quebec’s coastal 

maritime cluster in Canada, and Isaksen (2009), who shows similar results for the 

Norwegian maritime cluster of Møre and Romsdal. 

In both regions, the level of trust between businesses and the regional 

entrepreneurial culture are critical factors for innovation, as over 70% of 

respondents in both regions (74.1% in Perth metropolitan and 70.4% in Tasmania) 

considered it important for innovation. This result confirms other findings such as 

Tödtling, Prud'homme van Reine and Dörhöfer (2011), Schild (2013) and Aragón 

Amonarriz et al. (2017), who demonstrate that the promotion of trust between 

regional businesses and the presence of an entrepreneurial culture in a region 

enhances regional industrial innovation. 

7.3.3.2.4 Comparisons of occupations involved in innovation 

In terms of occupations involved in innovation, the responses across regions also 

converged. There is a significant difference in view of the importance of mechanical, 

fabrication and engineering tradesperson (Oc2) involvement in the innovation 

process between the two regions (Table 7.2). About 70.4% of Tasmanian 

respondents agreed that these occupations play a key role in the innovation process 

compared to 44.4% in Perth metropolitan region. Comments from TIP02 and TIP34 

(Tasmania) and TIP16 and TIP25 (Perth metropolitan) indicated that employees 

from the workshop floor with such backgrounds were actively involved in 

innovation. This finding highlights the importance of vocational educational 

institutes where such personnel are often trained. The argument made for their 

inclusion in the knowledge production structure as advocated by the broader view 

of the RIS adopted in the CRA framework is thus well justified (Asheim 2012; 

Asheim, Coenen & Moodysson 2015).  
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Not surprisingly, like in other engineering driven industries, the occupations most 

involved in innovation in both regions are engineering professionals, with the least 

involved being natural scientists. This confirms that the maritime industry is 

predominantly dominated by a synthetic knowledge base (Asheim, Boschma & 

Cooke 2011). As also expected, most knowledge intensive maritime firms are 

located in metropolitan regions (Jacobs, W, Koster & Hall 2011). It is therefore of 

no surprise that knowledge intensive maritime services professionals are more 

involved in innovation in Perth metropolitan firms than they are in Tasmania.  

Based on the above comparisons, it can be inferred that the main difference in regard 

to the determinants of the innovation process of maritime firms in the two regions 

relates to RIS components. Firms located in the Perth metropolitan region have an 

advantage on 8 out of the 10 RIS indicators analysed (proximity to educational 

institutions, proximity to suppliers, proximity to customers, availability of skilled 

labours, availability of government support programmes, presence of companies in 

the same industry, presence of companies in other industries, and regional 

entrepreneurial culture).  The remaining two determinants (level of trust between 

businesses and proximity to competitors) have nearly similar levels of importance 

in both regions. Influencing the innovation process of maritime firms located in 

Tasmania thus requires the emphasis on these eight indicators. This finding confirms 

the fact that location to some extent influences the innovation process of firms. This 

influence might relate to geographical proximity to innovation partners (customers, 

suppliers, educational institutions, competitors), the availability of skilled labours, 

often concentrated in metropolitan regions, along with companies in the same or 

other industries (De Beule & Van Beveren 2012; dos Santos Silvestre & Dalcol 2009; 

Naz, Niebuhr & Peters 2015; Presutti et al. 2017).  
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However, the location advantage of Perth metropolitan maritime firms does not 

result in a great discrepancy in terms of their innovation outputs compared to 

maritime firms located in Tasmania. This is justified by the fact that for the studied 

period, firms located in Perth metropolitan did not report more innovation in all 

types. They reported more innovation than Tasmanian maritime firms only in terms 

of new and significantly improved services, and new or significantly improved 

organisational practices. Having answered the three SRQs above, the PRQ is 

answered in the next section.  

7.3.4 Answer to PRQ 

As explained at the beginning of this research, the CRA framework was chosen as 

a theoretical lens because it is one of the most advanced and influential frameworks 

for understanding regional industrial innovation and competitiveness (Boschma, 

Ron 2014; Doloreux et al. 2012; Isaksen & Karlsen 2013). It overcomes the 

limitations of other influential frameworks such as clusters and RIS (Asheim 2012; 

Asheim, Moodysson & Tödtling 2011).  

The answer to SQR1 revealed that two alterations were needed to the initially 

proposed CRA framework before application to the Australian setting. The first 

related to the removal of the related variety building block, and the second, to the 

inclusion of the concept of IC. The answer to SRQ2 revealed that four factors are 

influential for constructing regional advantage in the maritime industry in Australian 

regions. Among these four factors, the most important is regional components, 

followed by the knowledge sourcing, innovation capability and demand factors.  

The strength of the resulting framework lies in the fact that it not only connects 

demand and supply measures but also addresses firms’ internal and external 

environments. This is an outstanding combination in a single framework as extant 
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regional industrial innovation frameworks are predominantly supply-oriented (Edler 

2010, 2015; Edler & Georghiou 2007). Even when they incorporate some level of 

demand, such as in systemic frameworks (e.g. clusters, RIS, CRA), the focus is on 

stimulating and facilitating dialogue between the various actors involved in the 

production of innovation rather that the enhancing firms’ internal innovation 

capabilities (Asheim, Coenen & Moodysson 2015; Beugelsdijk 2007; Isaksen & 

Karlsen 2013). Also, these extant frameworks have been framed around the 

assumption that firms automatically benefit from location advantage, such as 

knowledge inflows resulting from location near research and educational institutes, 

often treating the firm as a passive actor (Beugelsdijk 2007; Crescenzi & Gagliardi 

2018; Wang, C & Lin 2013).  

In the resulting framework proposed by this research, the firm is an active actor. It 

can thus be inferred that, when reconceptualised, the initial CRA framework serves 

as a useful tool for influencing the innovation process of maritime firms. The 

determinants of each of the building blocks of the reconceptualised model were 

compared in SRQ3. It emerged from this comparison that the fundamental 

difference regarding the determinants of maritime firms’ innovation process in the 

two regions relates to geographical location, with firms located in the Perth 

metropolitan region having an advantage over their Tasmanian counterparts. Overall, 

it can be inferred that the CRA framework is good as a starting point but needs to 

be reconceptualised to become a useful tool for influencing the innovation process 

of maritime firms in the two Australian regions studied in this research.  

7.4 Implications for constructing regional advantage  

The results of data analysis suggest that, using the CRA framework, the innovation 

process of maritime firms can be influenced by designing policies targeted at four 
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key areas: regional components, knowledge sourcing, innovation capability and 

demand (see Figure 7.2). These can be categorised into demand-oriented (demand) 

and supply-oriented measures (regional components, knowledge sourcing and 

innovation capability). The integration of demand and supply measures within the 

same framework when attempting to promote innovation has been shown to have a 

greater effect than demand or supply-oriented measures alone (Aghion, David & 

Foray 2009; Edler 2015; European Commission 2015; Neij 1999). Such integration 

can greatly influence the innovation process of maritime firms which involves idea 

generation and processing, as previously explained in Chapter 6, section 6.6.6. The 

following subsections discuss the demand and supply measures. 

7.4.1 Stimulating demand for innovation  

With respect to demand,  from a policy perspective, a big customer’s request (i.e. a 

request from a government institution) can act as a trigger for innovation (BDL 2003; 

Christensen, CM & Bower 1996; Di Stefano, Gambardella & Verona 2012; García-

Quevedo, Pellegrino & Savona 2017). Therefore, policy for influencing the 

innovation process in the maritime industry in Australian regions should include a 

demand aspect. A prominent model for such a policy is public procurement of 

innovation, which occurs when public agencies at various levels of government act 

as launch customers for non-existing products, services or systems that might later 

be commercialised in a large scale when the innovation is successful (Edquist & 

Hommen 2000; Geroski 1990; Hommen & Rolfstam 2009; Uyarra & Flanagan 2010; 

Wesseling & Edquist 2018). Such a policy has proven to be effective in stimulating 

innovation (Edler 2010; Edler & Georghiou 2007; Edquist & Zabala-Iturriagagoitia 

2012; Palmberg 2004). The State and Federal government may thus consider this 

alternative as one of the ways to drive the innovation process of maritime firms.



 

243 

 

 

Figure 7.2: The CRA framework as a driver of maritime firms’ innovation process
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Based on the taxonomy of innovation policy tools proposed by Edler and Georghiou 

(2007),  other demand-oriented measures that can be used by policy makers in the 

studied regions to influence the innovation process of maritime firms are shown in 

Table 7.3. They include the setting of appropriate regulations and direct or indirect 

support for private demand of goods produced by maritime firms. When regulations 

are not appropriate, they become red tape which ultimately hampers innovation.  

As explained in Chapter 6, section 6.4.3, TIPs identified red tape as one of the main 

obstacles to innovation. There is a necessity of having the right regulations in place, 

as emphasised by TIP21 below: 

…the regulations kill innovative people and that’s the frustration. They 

eventually get scared because they are operating outside an area. So even if they 

are very good, if something goes wrong, the system will throw the book at them 

and take everything they’ve got. So that’s what is killing innovation, knowing that 

you will be penalised in a huge way if one thing goes wrong and you haven’t got 

a little bit of paper ticked… 

 

…When you look at the whole maritime regulation in Australia, the last 

paragraph in the book, the big fat book, it says: the final responsibility of the ship 

and her crew rests with the owners, not the authority. As you can see, that’s a 

wizard clause. Their money sucking controlling ownership and they have taken 

Australia from 180 ships to 7, with all their red tape, really what have they 

achieved? And they still have accidents.  

-TIP 21 

 

Direct support for private demand occurs when the private companies using the 

innovations of produced by maritime firms receive direct payment, tax credits or 

any other forms of advantages for demanding and using new innovations (Edler 

2009, 2015). Indirect direct support for private demand can be stimulated using five 

instruments: awareness building, labels or uniform campaigns, training and 

education, articulation, and user-producer interaction (Edler 2015). Each of these 

indirect instruments as conceptualised by Edler (2015) is explained below.
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Table 7.3: Supply and demand-side measures for using the CRA framework to drive the innovation process of maritime firms 
Supply-oriented measures Demand-oriented measures 

Finance Services   

Equity support Fiscal 

measures 

Support for 

public sector 

research 

Support for 

training and 

mobility 

Grants for 

industrial 

R&D 

Information 

& brokage 

support   

Networking 

measures 

Grants for 

access to non-

firm knowledge 

sources 

Public 

procurement  

Direct/indirect 

support for 

private demand 

Regulations 

Public venture 

capital funds 

 

Mixed or 

subsidised 

private 

venture funds 

 

Loss 

underwriting 

and guarantees 

 

Tax incentives 

Reduction of 

maritime 

firms’ tax 

corporation for 

volume or 

increment in 

R&D 

 

Reduction in 

maritime 

firms’ payroll 

tax and social 

contributions 

 

Tax incentives 

for personal 

with key 

occupations 

involved in 

innovation 

University 

funding 

 

Specialised 

maritime 

laboratory 

funding 

 

Collaborative 

grants 

 

Strategic 

programs for 

industry 

 

Support for 

contract 

research 

 

Platform for 

equipment 

sharing 

Tailored courses 

for firms 

 

Entrepreneurship 

training for key 

maritime firm 

personnel 

 

Subsidised 

secondments 

 

Industrial 

research 

studentships 

Support for 

recruitment of 

critical 

occupation during 

innovation 

projects  

R&D grants 

 

Collaborative 

grants 

 

Reimbursable 

loans 

 

Prize to spend 

on R&D 

 

Contact 

databases 

 

Brokerage 

events 

 

Advisory 

services 

 

International 

technology 

watch 

 

Patents 

databases 

 

Support for 

industry 

clubs where 

trust 

between 

businesses 

can be built 

 

Foresight to 

build 

common 

visions and 

promote 

entrepreneur

ial culture 

 

Co-location 

in incubators 

Science 

parks etc. 

 

Subsidies for 

internet bill  

 

Support for 

accessing 

knowledge from 

regional, 

national and 

international 

consultants, 

trade fairs, 

educational 

institutes,  

competitors, 

scientific 

journals, and 

industry 

magazines   

 

Procurement 

of goods, 

services and 

systems 

produced by 

maritime 

firms 

 

 

Demand 

subsidies and 

tax incentive 

for private 

users of 

innovation 

produced by 

maritime firms 

 

Amortisation 

for certain 

innovation 

technologies 

produced by 

maritime firms 

 

Awareness 

building 

measures 

 

Labels or 

information 

campaigns 

 

Training and 

further 

education 

 

Articulation 

 

User-producer 

interaction 

Regulation 

of product 

performance 

and 

manufacturi

ng 

 

Regulation 

of product 

information 

 

Usage 

norms 

 

Support of 

innovation-

friendly 

private 

regulation 

activities 

 

Standards to 

create a 

market  

Source: Adapted from Edler and Georghiou (2007), Edler (2009) and Edler (2015)
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Awareness building relates to State actors organising information campaigns to 

advertise and create confidence in new maritime goods innovations. Labels or 

uniform campaigns occur when the Federal or State Government provide supports 

the private marketing of new innovations. During training and education, consumers 

are made aware and trained to use the innovations. Articulation relates to feedback 

from potential consumers and societal groups that help refine the innovations. 

Finally, during user-producer interaction, the Federal or the State Government 

supports firms in the integration of users’ needs in innovation activities. 

Although Edler and Georghiou (2007) also include systemic policies (e.g. clusters, 

RIS) as demand-oriented policies, they are deliberately omitted in Table 7.3 because 

they are implicitly addressed in the CRA framework. As explained in Chapter 2, the 

CRA framework is strongly, theoretically rooted to the cluster and RIS framework. 

Moreover, in systems policies, emphasis is more on interactions between innovation 

actors than on stimulating demand per se (Asheim, Coenen & Moodysson 2015; 

Wintjes 2012). Furthermore, it has been proven that such policies have limited effect 

because they are more concerned with firms’ external environments and built on the 

assumption that firms automatically benefit from location endowment, which has 

been proven not to be the case (e.g. Beugelsdijk 2007; Crescenzi & Gagliardi 2018; 

Huber 2011; López-Bazo & Motellón 2018; Sternberg & Arndt 2001; Wang, C & 

Lin 2013). 

7.4.2 Supply-side measures for influencing the innovation process of maritime 

firms 

 

According to Edler and Georghiou (2007), Edler (2009) and Edler (2015), measures 

for supporting firms’ internal innovation capabilities, strengthening the regional and 

multilevel infrastructures and facilitating access to non-firm knowledge sources fall 
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under two supply-oriented categories: finance and services (see Table 7.3). Finances 

measures are critical as this research found that access to cost/finance is especially 

important as it was identified by 14 TIPs as the biggest impediment to innovation 

(see section 6.4.2). Financial measures might involve among others equity support, 

fiscal measures, support for public service research, support for training and 

mobility, grants for research and development, and grants for access to non-firm 

knowledge sources.  

As per Table 7.3, examples of equity measures include the creation of public venture 

capital funds, mixed or subsidised private venture funds, loss underwriting and 

guarantees when investments in innovation results in failure, and tax incentives. 

Possible fiscal measures include the reduction of maritime firms’ tax corporation for 

volume or increment in R&D, reduction in maritime firms’ payroll tax and social 

contributions, and tax incentives for personal with key occupations involved in 

innovation. Examples of support for public sector research include the provision of 

collaborative grants, strategic programs for industry, support for contract research, 

specialised maritime institutes, and platforms for equipment sharing. Regarding 

support for training and mobility, measures might include tailored courses for firms, 

entrepreneurship training for key maritime firm personnel, subsidies for 

secondments nationally and abroad, industrial research studentships, and support for 

recruitment of critical occupation during innovation projects (Edler 2010, 2015). 

Finally, grants for industrial R&D might include R&D, collaborative grants, 

reimbursable loans, and prizes to spend on R&D. 

With respect to services measures, three categories are distinguished: information 

and brokage support; networking measures; and grants for access to sources of 

knowledge external to the firm. Information and brokage support measures might 
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include contact databases, brokerage events, advisory services, international 

technology watch, and patents databases (Edler 2009, 2010). Networking measures, 

on the other hand, might include support for industry clubs, foresight to build 

common visions and co-location in incubators or science parks. Finally, for grants 

for access to non-firm knowledge sources, they might include internet access 

subsidies, support for access to extra-firm knowledge at the regional, national or 

international levels, or for access to industry magazines and scientific journals. 

7.5 Summary 

In this chapter, the quantitative and qualitative findings were merged and discussed. 

Overall, the initial CRA framework emerged has a useful starting point. However, 

to become an effective tool for influencing the innovation process of maritime firms, 

a reconceptualisation was needed. The results showed a very high degree of 

convergence between the quantitative and qualitative findings regarding the factors 

influential for constructing regional advantage in the maritime industry in the 

studied regions. Stimulating demand emerged as a key trigger for innovation. Public 

procurement for innovation was identified as major policy tool that could be used to 

drive the innovation process of maritime firms. On the other hand, access to finances 

and regulations were identified as main supply measures. The necessity of 

connecting demand to supply when attempting to construct regional advantage in 

this industry was highlighted and a framework for doing so proposed.  It was also 

shown that the main difference regarding the determinants of the innovation process 

of maritime firms in the two regions relates to regional determinants, with firms in 

metropolitan region having an advantage over Tasmania.  
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The next chapter will conclude this research. The overall findings (both from the 

literature and from data analysis) will be summarised. Also, the limitations, 

contributions and directions for future research will be provided. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



250 

 

CHAPTER 8: CONCLUSION AND RECOMMENDATIONS 

 

 

8.1 Introduction 

In this empirical research, the relevance of the CRA framework as a tool for 

influencing the innovation process of maritime firms in Australian metropolitan and 

non-metropolitan regions is investigated, with the setting being Perth metropolitan 

and Tasmania. Although this framework has been heralded as a state-of-the art tool 

for influencing the innovation process of firms in regions, thus promoting regional 

industrial competitiveness, few empirical testings have been carried out. Moreover, 

the few extant studies are set in European and Canadian regions, hence, less is 

known about the applicability of this framework in the Australian context, where it 

is yet to be applied. 

An outcome of the review of the current literature on the application of the CRA 

framework (Chapter 2) highlighted the need for a reconceptualisation, such that it 

would address the firm level innovation capabilities and would be applicable to 

metropolitan and non-metropolitan regions. The initial CRA framework has been 

criticised for being modelled on successful metropolitan regions and failing to 

address the firm level. A reconceptualised model was subsequently derived and 

empirically tested in the context of the Australian maritime industry. Prior to testing, 

the limitations of current approaches to regional industrial innovation in the 

maritime industry and the need to construct regional advantage in the Australian 

maritime industry were discussed in Chapter 3. The methodological procedures 

which involved a convergent mixed method design for empirical study were 

explained in Chapter 4. Techniques used for quantitative data analysis included EFA, 

CFA and the Chi-square test of independence (Chapter 5). The qualitative data were 

analysed in Chapter 6 using word frequency count, classical content analysis and 
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template analysis techniques. The two sets of results showed a very high level of 

convergence. In Chapter 7, the two sets of results were merged and discussed. 

This concluding Chapter 8 has a threefold purpose. Firstly, to provide a summary of 

the findings of this research, from the literature and the empirical study. Secondly, 

to highlight the contribution as well as the limitations of this research. Thirdly, to 

suggest some recommendations for future research.  

8.2 Findings from the literature 

In this research, two chapters were devoted to the review of extant literature relevant 

to the topic. In particular, reviews were conducted of the existing studies on the CRA 

approach to regional industrial innovation (Chapter 2) and of innovation research in 

the maritime industry (Chapter 3). Four principal outcomes were obtained from the 

literature review on the CRA approach to regional industrial innovation. First, the 

region in the CRA literature is conceptualised as a sub-national division of a country. 

Second, most publications on the concept have been empirical, with the predominant 

setting being European metropolitan and non-metropolitan regions. Third, the extant 

CRA literature is qualitative with interviews as the main method of data collection. 

Fourth, the following two key limitations of the initial CRA framework were also 

identified: 

• it fails to address the firm level, though the firm is the central agent in the 

framework; and  

• it was designed and developed with metropolitan regions in mind, thus is 

implicitly more adequate for analysing regions with strong regional 

innovation systems and successful regional clusters. 

Based on these findings, this research emphasised the need for a reconceptualisation 

of the CRA framework, and subsequently proposed a reconceptualised model. The 
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initial CRA framework has four building blocks: knowledge bases, RIS (broad 

view), related variety and distributed knowledge networks. However, in the 

reconceptualised model, the related variety concept is removed, and the concept of 

innovation capability added. As argued in Chapter 2, the rationale for introducing 

the concept of innovation capability was justified by the fact that it is one of the 

most influential theoretical lenses for analysing firms’ internal innovation 

capabilities. Also, this research proposed a need for a mixed methods study 

considering both qualitative and quantitative strands on the reconceptualised CRA 

framework and its testing in other regional settings.  

A review of the innovation studies in the maritime industry found that maritime 

scholars have taken sectorial, regional and national perspectives to the analysis of 

innovation. The fuzziness of what constitutes a maritime cluster was also discussed 

out. This fuzziness often led practitioners to implement maritime clusters policies 

based on their own understanding, resulting in undesired outcomes. Regarding 

approaches used to promote regional industrial competitiveness in the maritime 

industry, it was found that despite their limitations, regional policies continue to be 

predominantly modelled on the cluster and, to a lesser extent, the RIS concepts. The 

need for a new approach that builds on several concepts rather than a vague concept 

such as cluster was emphasised (Njøs et al. 2017). In addition, the case was made 

for the reconceptualised CRA framework proposed in Chapter 2 as a new approach 

for analysing and promoting regional industrial competitiveness in the maritime 

industry. Finally, the necessity to construct regional advantage in the maritime 

industry in Australia was emphasised. 
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8.3 Findings from the empirical study 

Overall, the initial CRA framework was found to be a good starting point for 

exploring the innovation dynamics and the conditions for constructing regional 

advantage in the maritime industry in the chosen regions. However, it could not be 

applied as initially proposed in terms of its building blocks. To become a relevant 

tool, a reconceptualisation was undertaken to perform the empirical testing. The 

most outstanding finding of this research was the emergence of demand as a critical 

factor for influencing the innovation process of maritime firms. This indicates that 

connecting demand and supply side measures in a single framework is a sine qua 

none condition for constructing regional advantage in the maritime industry in the 

two Australian regions studied. Previous frameworks for influencing the innovation 

process of firms in regions have predominantly been inclined towards supply 

measures. 

The combined results from the web survey and telephone interviews of senior 

managers of maritime firms showed that four factors are influential for constructing 

regional advantage. They are regional components, knowledge sourcing, innovation 

capability and demand. The regional components factor includes:  

• presence of companies in other industries; 

• availability of government support programmes; 

• availability of skilled labours; 

• regional entrepreneurial culture; and  

• the level of trust between businesses in the region. 

Given that the successful provision of these regional components requires joint 

actions between the industry and government, effective collaboration and 

partnership between these two actors is critical for constructing advantage.  
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The knowledge sourcing factor includes: 

• knowledge intensive maritime services providers; 

• educational institutes abroad; and  

• competitors abroad. 

Two components of these factors have an international connotation (i.e. educational 

institutes abroad and competitors abroad), highlighting the necessity of linking 

regional firms to extra-regional knowledge sources. This research also found that 

the internal workforce constitutes an essential source of knowledge for maritime 

firms. This justifies why the occupation “knowledge intensive maritime services 

professionals” loaded along knowledge sourcing factors during both EFA and CFA, 

while the occupation “marine transport professionals” loaded along knowledge 

sourcing factors during EFA. This internal workforce is critical for the absorption 

and transformation of external knowledge into innovations. The State and Federal 

governments have a key role to play in facilitating maritime firms’ linkages to 

international knowledge networks as well as the recruitment of talent.  

The innovation capability factor includes: 

• harnessing the competence base; 

• structure and systems; and 

• culture and climate. 

The leadership culture around innovation was found to be a major determinant of 

each of these components because it will ultimately influence the allocation of 

resources for innovation (harnessing the competence base), the overall business 

structure (structure and systems) and the inculcation of the culture climate for 

innovation across the company. Similarly, leadership culture is also critical for the 

organisation of intelligence needed to tap into international knowledge networks and 



255 

 

for developing a team spirit within the organisation which was identified as being 

crucial to the implementation of the culture and climate for innovation.  

The demand factor includes: 

• vision and strategy; 

• customers in Australia; and 

• customers abroad. 

The emergence of the demand factors highlighted the necessity of triggering 

innovation through demand as a core strategy for constructing regional advantage. 

It furthermore suggested that measures for constructing regional advantage should 

connect supply and demand, a precondition to a balanced approach for promoting 

regional industrial competitiveness.  

Finance and services are the two main types of supply-oriented measures for driving 

the innovation process of maritime firms. Finance measures include equity support, 

fiscal measures, support for public sector research, support for training and mobility, 

and grants for industrial R&D. Services measures include networking and grants for 

access to non-firm knowledge sources. The demand driven measures relate to public 

procurement, demand subsidies and regulations. The combination of supply and 

demand driven measures will support growth in the regional maritime industries in 

addition to meeting public sector needs associated with the types of goods produced 

by this sector. 

Results from the interviews’ data analysis demonstrated that maritime firms in both 

regions have a good understanding of innovation, are actively involved in innovative 

activities and recognise the importance of innovation to distance themselves from 

competition. The major impediments to innovation identified by maritime firms 

were the cost of innovation (lack of funding), red tape and a lack of skills.  
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The combined results from the Chi-square test of independence and interview data 

showed that the knowledge sourcing patterns, the occupations involved in 

innovation, the innovation capability as well as the innovation activities of maritime 

firms in the two regions converged into a similar pattern. However, maritime firms 

located in Perth metropolitan have a location advantage over their Tasmanian 

counterparts, though this advantage has a limited impact on their innovation outputs. 

Maritime firms in Perth metropolitan reported more innovation only in terms 

organisational practices and services that their Tasmanian counterparts. Therefore, 

it can be inferred that while location in a metropolitan region is an advantage in 

terms of innovation as emphasised in the literature (e.g. Florida, Adler & Mellander 

2017; Naz, Niebuhr & Peters 2015; Shearmur 2012), the benefits to metropolitan 

firms are not automatic. Firms located in metropolitan regions still need the internal 

capabilities to harness their location advantages (Beugelsdijk 2007; Crescenzi & 

Gagliardi 2018; Wang, C & Lin 2013). 

8.4 Contributions of this research  

This research makes three contributions to the literature. The first relates to theory. 

The second is in connection with methodology and the third related to practice. The 

theoretical contributions are discussed in the next section. 

8.4.1 Theoretical contributions 

In connection with theory, there are several contributions. First, this research 

reconceptualises the CRA framework and provides a new model based on the 

findings, not only allowing a better understanding of the influential factors for 

constructing regional advantage but also allowing the identification of differences 

in the two regions regarding the determinants of the innovation process of maritime 

firms. The particularity of this newly proposed model lies in its address of the firm 



257 

 

level and its connecting of demand and supply measures for influencing the 

innovation process of maritime firms, which are the two key limitations of the initial 

CRA framework. Existing frameworks for understanding the dynamics of regional 

industrial innovation have focused on the influence of the regional environment and 

inter-firms’ relations on firm innovation activities (Beugelsdijk 2007; Sternberg & 

Arndt 2001). An emerging strand of the literature is increasingly revealing that firms’ 

internal innovation capabilities are the key to innovation (e.g. Crescenzi & Gagliardi 

2018; Giuliani 2007; Lin & Wang 2009; López-Bazo & Motellón 2018; Wang, C, 

Lin & Li 2010; Wang, C & Lin 2013). The framework proposed by this research 

addresses not only the regional environment and inter-firm relations, but also the 

firm level innovation capabilities. Therefore, it allows a better understanding of the 

dynamics of regional industrial innovation. What’s more, the existing frameworks 

for promoting innovation have been supply-centric (Boon & Edler 2018; Edler 

2015). By connecting demand and supply, the framework proposed in the current 

thesis provides a more comprehensive approach for promoting regional industrial 

innovation. 

Second, the new framework enables the analysis and promotion of innovation at 

three levels simultaneously (individual, organisational and network), in contrast to 

others that allow only a single level (Gupta, A, Tesluk & Taylor 2007; Monteiro, F 

& Birkinshaw 2017; Rodriguez, Doloreux & Shearmur 2017; Rothaermel & Hess 

2007). As such, it responds to Beugelsdijk’ (2007) appeal for frameworks that allow 

the analysis of innovation at multiple levels. While the individual level is analysed 

through the lens of the knowledge bases concept which is modelled in terms of 

occupations, the organisational and network levels are analysed through the lens of 

the innovation capability and extra-firm knowledge sourcing respectively. The 
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framework thus overcomes a major limitation of the RIS approach to regional 

competitiveness, which is primarily concerned with the macro level of institutions 

and the meso level social systems, but is limited as a framework for understanding 

the micro-level determinants of innovation (Asheim, Coenen & Moodysson 2015, 

p. 279).  

Third, this thesis is the first introduction of the CRA framework to the maritime 

literature. It therefore enriches the maritime literature with a new concept that other 

maritime scholars could use for analysing regional innovation in the maritime 

industry. The maritime literature in relation to regional innovation has previously 

been enriched by other economic geography and business management concepts 

such as clusters (e.g. de Langen 2002; Doloreux, Shearmur & Figueiredo 2016; 

Makkonen, Inkinen & Saarni 2013) and path dependency (e.g. Cahoon, Pateman & 

Chen 2013).  

Fourth, it is the first application of the CRA framework in the Australian context. 

Most studies on the CRA framework have predominantly been carried out in Europe 

and to a lesser extent in Canada; often times, simply pointing out its limitations or 

proposing some reconceptualisation for specific types of regions with no attempts 

to operationalise them. Therefore, this research contributes to the regional 

innovation development literature by building on existing research to 

reconceptualise and empirically test the new framework. The new framework is 

generic in nature and has been tested and validated in the context of the Australian 

maritime industry. Thus, it offers the potential for application to a variety of other 

industries in other countries.  
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8.4.2 Methodological contributions 

A considerable contribution of this research was the use of mixed methods strategy 

and the triangulation approach, which management researchers have been slow to 

adopt (Bazeley, Pat 2015, 2016). Hence, this research adds to the emerging number 

of mixed methods literatures in the management field (Aguinis et al. 2010; Bazeley, 

Pat 2015, 2016; Cameron & Molina-Azorin 2011). Using a convergent design 

allowed a complete understanding of the factors critical for constructing regional 

advantage in the maritime industry. The qualitative results not only supported 

quantitative findings but also provided new insights to be used during future 

applications of the CRA framework in the innovation management literature in 

general. 

Furthermore, most innovation studies have been designed either using observations, 

interviews or surveys. This research therefore contributes to the limited number on 

mixed-methods innovation studies and responds to the call by Jungmann, Baur and 

Ametowobla (2015) for more mixed-methods innovation studies. This research also 

appears to be the first to use exploratory and confirmatory analysis to analyse the 

factors influential for constructing regional advantage. Using such robust statistical 

techniques allowed the identification of the critical factors for constructing regional 

advantage in the maritime industry (EFA) in the studied regions as well as the 

relationships (CFA) between these factors. Extant studies on the CRA framework 

have predominantly been qualitative and therefore limited in their findings. 

8.4.3 Managerial contributions 

From a practical perspective, this research makes two key contributions to 

Australian maritime firms and policy makers in the two regions studied. First, a clear 

and complete picture of the innovation process and the main barriers to innovations 
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are identified, facilitating the development of future strategies for alleviating these 

barriers to strengthen the innovation process of maritime firms. As demonstrated in 

this research, strengthening the innovation process of maritime firms requires 

focusing on the components of each of the four influential factors for influencing 

the innovation process, which are firms’ innovation capability, knowledge sourcing, 

regional components, and demand. 

Second, policy makers in the studied Australian regions are provided with a new 

way of thinking about promoting regional industrial competitiveness. This new 

thinking, instead of being overly supply measures oriented as in extant frameworks, 

emphasises the need to incorporate both demand and supply elements in future 

strategies for promoting the competitiveness of the maritime industry in the two 

regions. This research thus brings to light the fact the State Governments in both 

regions, as well as the Federal Government, can act as major players in shaping 

sectorial innovation in regional maritime industries by demanding and consuming 

the goods and services produced by maritime firms (Boon & Edler 2018; Sun 2015; 

te Kulve et al. 2018; Weber & Rohracher 2012). A comprehensive list of supply and 

demand measures have been suggested to address the individual, firm and network 

levels (see Table 7.3 in Chapter 7). This can be relied upon by the respective State 

Governments in partnership with the private sector, along with the Federal 

Government, to construct regional advantage in the maritime industry in the studied 

regions. 

8.5 Limitations of the research 

As argued by various researchers (e.g. Connelly 2013; Price, JH & Murnan 2004), 

any investigation is bound to have some limitations. The first limitation relates to 

using SIC codes to generate the sampling frame. Though one of the most established 
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and most popular methods for generating a target population (Bhojraj, Lee & Oler 

2003; Clarke 1989; Kile & Phillips 2009; Papagiannidis et al. 2018), SIC codes have 

their limitations. For example, even though they are established by the Australian 

Government’s Census Bureau, it is the data vendor that ultimately assigns a firm to 

a category, often resulting in inconsistencies (Bhojraj, Lee & Oler 2003). In addition, 

SIC codes have also been criticised for not being able to capture emerging industrial 

sectors and being prone to classification errors (Fan & Lang 2000). Furthermore, 

SIC codes only allow one primary and a limited number of secondary categories, 

making it difficult to classify some firms (Papagiannidis et al. 2018). Due to these 

limitations, some of the firms might have been missed because they were 

misclassified in the Company360 database. 

The second limitation concerns the reconceptualised CRA approach proposed in this 

thesis. It has been tested in the context of a specific industry (maritime) characterised 

by a predominantly synthetic knowledge base, in two regions (the Perth 

metropolitan and Tasmania), and in a specific country (Australia). Care should 

therefore be taken when attempting to generalise the findings to other industries in 

other countries. Due to this limited geographical focus, the possibility of 

generalising the findings of this research is also limited by the small sample size (54 

respondents for the web survey) and 34 interviews. 

The third limitation  regards the inability to carry out EFA and CFA for  each of the 

regions. This was due to the sample size  of 27 for each of these regions. It will have 

allowed a further comparison of the factors for each regions and their indicators.  

8.6 Recommendations for future research  

This research opens several avenues for future studies. First, the maritime industry 

is a predominantly synthetic industry that is engineering driven. The 
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reconceptualised framework proposed in this thesis could be further tested in 

analytic and symbolic driven industries. Such testing will enable comparisons and 

possibilities for further refining it. Similarly, further studies could test the CRA in 

similar types of regions in the same or different industry and compare the findings. 

Second, the framework has been tested in Australia, a developed nation. However, 

preconditions for innovation depend on the level of economic development. The 

framework proposed in this thesis could therefore be tested in countries at different 

levels of development (developed and developing countries) and the results 

compared for further refinement to a specific level of development. 

Third, even though the reconceptualised framework proposed in this thesis has a 

regional (i.e. subnational) focus, future studies could see how it could be extended 

to the national level. This is because three of the four influential factors identified 

in the current thesis (i.e. knowledge sourcing, innovation capability and demand) 

also determine innovation in a national industry. Thus, a national focus will only 

require a shift from the regional components to national components. 

Fourth, future research using the CRA framework might target regions in countries 

with larger concentrations of the same industrial activities in metropolitan and non-

metropolitan regions. These might obtain sample sizes allowing to carry out EFA 

and CFA for each region. Such studies might allow further comparisons and help 

tailor policies to the needs of each region.     

Finally, a limitation of the CRA framework is that managerial occupations are not 

included in the knowledge base approach. Findings of this research and evidence 

from the literature have shown the importance of managerial involvement in the 

innovation process. Future research might also attempt to extend the framework 



263 

 

proposed in this research by including managerial occupations in the knowledge 

bases building block. 

Overall this thesis contributes to the discussion on strategies for promoting regional 

industrial competitiveness through innovation. It provides academics and policy 

makers with a more comprehensive framework for analysing regional industrial 

innovation, rooted on well-established theories and applicable to both metropolitan 

and non-metropolitan regions. It also provides policy makers with a new way of 

thinking about strategies for promoting innovation in their regional industries, which 

consist of designing strategies incorporating both demand and supply elements. 
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Appendix A 

 

Databases and industry association websites used to generate the web survey population 

 

• The Tasmania Maritime Network ( http://www.tmn.org.au);  

• The Australian Shipbuilders Association (http://www.shipbuilders.com.au);  

• The Australian Shipbuilders & Repairers Group (http://www.asrg.asn.au);  

• The Australian Marina Industry Association (https://www.marinas.net.au); 

• The Australian International Marine Export Group (http://www.aimex.asn.au); 

• Superyacht Australia (http://www.superyacht-australia.com); 

• The Australian Commercial Marine Group (https://www.commercialmarine.com.au); 

• Lloyds List Australia Directory (http://directories.lloydslist.com); 

• Company360 (http://www.company360.com.au) 

• Boating Industry Association of Western Australia (http://www.biawa.asn.au); 

• Manta (http://www.manta.com/Tasmania/transportation_shipping)  

• The Australian Marine Complex (http://www.australianmarinecomplex.com.au); 
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Appendix B 

 

Web survey questionnaire 

 

A. Innovation capability 

This first section asks questions about the organisational practices that encourage innovation. They 

might include setting specific innovation goals, a reward system for creative and innovative 

employees, welcoming ideas from all organisational levels, etc. 

 

 

What are the practices listed or omitted above that contribute most to innovation in your company? 

Why? 

 

 

To what extent do you agree or disagree with the following statements? 

1-Strongly disagree | 2-Disagree | 3-Neither agree nor disagree | 4-Agree | 5-Strongly agree | 0-Not applicable | 

A.1 My company has consciously chosen to focus on innovation 1 2 3 4 5 0 

A.2  Innovation is discussed in my company’s strategy documents 1 2 3 4 5 0 

A.3 Innovation is included as a topic of discussion in strategy focused meetings 1 2 3 4 5 0  

A.4 My company combines and recombines knowledge from different industries 1 2 3 4 5 0 

A.5 My company appoints key individuals in charge of innovation  1 2 3 4 5 0 

A.6 My company performs e-business practices 1 2 3 4 5 0 

A.7  My company encourages employees to learn about costumers’ preferences 1 2 3 4 5 0 

A.8 My company encourages employees to learn about competitors’ practices  1 2 3 4 5 0 

A.9 My company encourages creativity at all organisational levels 1 2 3 4 5 0 

A.10  My company has a flexible organisational structure  1 2 3 4 5 0 

A.11 In my company, employees ideas from all organisational  levels are welcome 1 2 3 4 5 0  

A.12 My company has a reward system for creative and innovative employees 1 2 3 4 5 0 

A.13 My company sets high-difficulty goals for employees  1 2 3 4 5 0 

A.14 My company tolerates ambiguity from employees  1 2 3 4 5 0 

A.15 My company invest in employees training  1 2 3 4 5 0 

A.16 My company provides employees with required resources (time, funding, 

facilities) 
1 2 3 4 5 0 

A.17 My company provides employees with a creative environment  1 2 3 4 5 0 

A.18 My company’s managers effectively facilitate knowledge and information 

sharing between employees in different departments 
1 2 3 4 5 0 
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B. Sources of knowledge for innovation 

This section asks questions about the importance of the sources of market/technological knowledge 

for innovation in your company. These sources might be research projects, customers, suppliers, 

universities and research institutes, trade fairs, academics publications, etc. 

 

 

What sources would you consider as the most critical for the acquisition market/technological 

knowledge for innovation in your company? Why? 

 

 

 

 

 

 

 

 

 

 

 

 

  
Please indicate the order of importance of each of the following as a source for market/technological knowledge for innovation in 

your company where: 

1- Not important |  2- Slightly Important |  3- Moderately important|4- Important |  5- Very important  | 0- unsure  

B.1 Customers abroad 1 2 3 4 5 0 

B.2 Customers in Australia 1 2 3 4 5 0  

B.3 Suppliers in Australia 1 2 3 4 5 0 

B.4 Suppliers abroad 1 2 3 4 5 0 

B.5 Competitors in Australia 1 2 3 4 5 0 

B.6 Competitors abroad  1 2 3 4 5 0 

B.7 Universities, technical schools, vocational institutes, research institutes or public 

organisations  in Australia  
1 2 3 4 5 0 

B.8 Universities, technical schools, vocational institutes, research institutes or public 

organisations  abroad 
1 2 3 4 5 0 

B.9 Trade fairs  in Australia 1 2 3 4 5 0 

B.10 Trade fairs abroad 1 2 3 4 5 0 
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C. Regional factors and innovation  

This section asks questions about the importance of regional factors that are critical to the company’s 

success in carrying out innovation activities. These factors relate to Regional, State or Commonwealth 

support programs to promote innovation in businesses such as innovation vouchers, research and 

development subsidies, etc. They also relate the presence of skills, competitors, suppliers and 

knowledge organisations in the region. 

 

 

What regional factors have the greatest impact on innovation in your company? Why? 

 

 

What do you think the Regional, State and Commonwealth Governments can do to help promote 

innovation in your company? 

 

 

 

 

 

 

How important are the following regional factors to the company’s success in carrying out innovation activities? 

1- Not important |  2- Slightly Important |  3- Moderately important|4- Important |  5- Very important  | 0- unsure | 

C.1 Proximity to educational institutions 1 2 3 4 5 0 

C.2 Proximity  to suppliers in the region 1 2 3 4 5 0 

C.3 Proximity to competitors in the region 1 2 3 4 5 0 

C.4 Proximity to customers in the region 1 2 3 4 5 0 

C.5 Availability of skilled labour in the region  1 2 3 4 5 0 

C.6 Availability of government support programmes 1 2 3 4 5 0 

C.7 Presence of companies in the same industry 1 2 3 4 5 0 

C.8 Presence of companies in other industries 1 2 3 4 5 0 

C.9 Regional entrepreneurial culture 1 2 3 4 5 0 

C.10 Level of trust between businesses in the region 1 2 3 4 5 0 
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D. Types of innovation activities  

This section asks questions about your company’s innovation activities during the years 2014 to 2016. 

 

 

What enablers has the company developed to encourage innovation? Do you believe the company will 

be innovative in the next three years as a result? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Please, indicate if your company introduced one of the following items: 2014 to 2016 

Yes  

1 

No  

0 

D.1 New or significantly improved products  1 0 

D.2 New or significantly improved services  1 0 

 

D.3 New or significantly improved production processes                            

 

(Examples:  improved methods of manufacturing or producing goods and services; improved 

logistics, goods and services; improved maintenance systems, or operations …) 

1 0 

 

D.4 New or significantly improved marketing strategies                                

 

(Examples:  significant changes in product design or packaging, product placement, product 

promotion and pricing) 

1 0 

D.5 New or significantly improved organisational practices                          

 

(Examples:  change of corporate strategy, organisation of work responsibilities and decision 

making, business practices, organisation of business relations with other firms) 

1 0 
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E. Occupations of employees involved innovation 

This section of the survey focuses on the occupations of employees involved in innovation in your 

company.  These occupations relate to the tasks employees in the company are paid to perform. They 

also reflect the educational and skill qualifications of employees. 

 
 

 

What top 5 occupations do you think drive innovation in your company? Why? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To what extent are the following groups of occupations involved in innovation in your company? 

1- Very little extent |  2- Little extent |  3- Some extent |4- Great extent |  5- Very great extent  | 0- unsure  

E.1  Marine transport professionals 

e.g.  Ship engineer, ship master, marine surveyor, safety/traffic officer 

1 2 3 4 5 0 

E.2   Knowledge intensive maritime services professionals 

e.g. Marine surveyors, maritime consultants, naval architect  

1 2 3 4 5 0 

E.3  Engineering professionals 

e.g. mechanical/electrical/electronic/metallurgic engineers 

1 2 3 4 5 0 

E.4  Mechanical/fabrication/electrical engineering tradespersons  

e.g. Metal mechanist, welder, general fabrication tradesperson 

1 2 3 4 5 0  

E.5 Computing professionals 

e.g. Software designers, analyst programmers 

1 2 3 4 5 0 

E.6 IT support professionals 

e.g. hardware technician, network support technician, web administrator or 

computer systems technician 

1 2 3 4 5 0 

E.7 Natural and physical sciences professionals  

e.g. Biologist, biochemist  

1 2 3 4 5 0 
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F. Company/Respondent Profile 

F.1. Please indicate your position in the company.  

 CEO/Managing director/President       Manager (e.g. Business development, regional, operations, production) 

  Business owner               Other, please specify  

F.2 Please pick out the category that best describe your company. 

 Private company           Government owned company      Subsidiary of a multinational   

 Regional office of an Australian owned company       Public company      Other, please 

specify_________________ 

F.3. Please specify the number of years you have been in this position. 

 Less than 5 years   5-10 years   11-20 years   More than 20 years 

F.4. Please designate the number of years your company has been established. 

 Less than 5 years   5 - 10 years   11 - 20 years   More than 20 years 

 

F.5. Please estimate the number of employees in your company. 

 Less than 20    20-200   More than 200  

F.6. Please select your main business type. 

If you are interested in a summary of survey findings, please provide your details so we can send you a copy when it 

becomes available. Your contacts will be keep confidential                                                                

Email address___________________________________________________________ 

 

Thank you for your participation in this survey 

 

 



 

335 

 

Appendix C 

<Date>  

<Title><First Name><Last Name>  

<Job Title>  

<Company>  

<Address>  

<City>  

<State>        <Post Code>  

 

Re: Pre-test: Web-based survey and telephone interview instrument ‘constructing regional advantage in 

the Australian maritime industry: Insights from the Perth metropolitan region and Tasmania 

 

Dear <Title> <Last Name>  

I would like to invite you to participate in the pretesting of the web-based survey and telephone interview 

instrument for my PhD study. I am Armand Mouafo, a PhD candidate at the Department of Maritime and 

Logistics Management, Australian Maritime College, University of Tasmania (UTAS). Your comments will 

significantly assist in improving the quality of these two data collection instruments.  

Please pre-test the following attached documents:  

• Telephone interview questionnaire labelled “confidential” 

• Web-based survey instrument 

The aim of this study is to gain more insights into innovation in maritime firms in two Australian regions i.e. 

Perth Metropolitan and the state of Tasmania (considered a region in this study). It will investigate the 

innovation capability; the type of innovation activities; the sources of knowledge acquisition for innovation; the 

occupation involved in innovation; and the importance of regional factors for innovation in maritime firms. A 

potential outcome of this research is the identification of best practices that will enable maritime firms in their 

specific locations be more successful in developing, implementing and overcoming barriers to successful 

innovations; and be more competitive in the domestic as well as the international market. 

Thus, the primary research question to be explored by the study is: 

Is the CRA framework a relevant tool for influencing the innovation process of maritime firms in Australian 

metropolitan and non-metropolitan regions?  

The three secondary research questions are as follows:  

• Are alterations needed to the CRA framework for application to the maritime industry in Australian 

metropolitan and non-metropolitan regions? 

 

• What are the influential factors for constructing regional advantage in the Australian maritime industry? 

 

• Do differences exist in the two types of regions in view of the determinants of the innovation process of 

maritime firms?  
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This study will adopt a concurrent mixed-method for collecting data, involving telephone interviews and a web 

survey. I therefore require your assistance in the pre-test of the web survey and telephone interview instruments. 

The web-based survey will be emailed to managers of maritime firms (target population) in Perth Metropolitan 

and Tasmania. A stratified purposive sampling approach will be used to select a sample of firm managers to be 

interviewed. 

 

Please feel free to make any comments and corrections directly on the web-based survey and telephone interview 

questionnaire or send me an email if you prefer. If you have any questions when working through this telephone 

interview questionnaire, you can send an email to armand.mouafo@utas.edu.au . It would greatly be appreciated 

if you could complete all the attached documents and return them by 12:00 noon on Monday 10 July 2017. 

Please send them to the email shown above or place them in the pigeon hole for PhD students at the Distance 

Education Office of the MLM Department.  

Please feel free to provide your comments anywhere in the white spaces of the questionnaire and on this cover 

page. The key guidelines provided on the next page may be useful when undertaking the pre-testing.  

Thank you for assisting to improve the quality of the data collection related documents for this important study.  

 

Kind regards,  

Armand Djoumessi Mouafo  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:armand.mouafo@utas.edu.au
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Questions/issues for pre-testing the web-based survey, telephone interview questionnaire and all other 

attached documents  

 

Comments arising from your evaluation will be used to improve the questionnaire. Potential issues have been 

divided into three categories.  

 

A. Layout 

1. Does the layout of the questionnaire make it easy to read (for example font size and line spacing)? 

2. Do the question numbers flow in a chronological order? 

3. Are the questions in a logical order? 

4. Will the layout of the document make it easy for the interviewer to use? 

5. Are the transitions between sections smooth? 

6. Are all the instructions clear and noticeable for the interviewer? 

7. Are there any spelling and grammatical errors? 

 

B. Completing the questionnaire 

1. How long did the questionnaire take to read through? 

2. Are any of the questions unclear or ambiguous? 

3. Are any questions difficult to answer? 

4. Did you object to answering any of the questions? 

5. Is the language appropriate for the proposed sample? 

6. Are any of the questions showing bias? 

 

C. Purpose of the questionnaire 

1. Did you consider that any major topics had been omitted? 

2. Are any of the questions irrelevant that should therefore be omitted? 

3. Did you understand the focus of the questionnaire? 

4. Are there any other issues you’d like to comment on? 

 

Source:  Caesar (2016, p. 358)
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Appendix D 

 

LETTER OF INVITATION TO COMPANY MANAGERS/EXECUTIVES 

 

Dear Sir/Madam, 

You are invited to participate in an online survey about the innovation activities of maritime firms in Australian 

regions. This study is being conducted by Armand Mouafo, a PhD candidate at the Australian Maritime College, 

under the supervision of Dr Peggy Chen and Associate Professor Stephen Cahoon at the University of Tasmania. 

It focuses on the innovation capability of maritime firms, the type of innovation activities taking place in firms, 

the critical sources of information necessary to innovation, the sources of knowledge acquisition for innovation, 

and the importance of regional factors for innovation in maritime firms. 

Your input is regarded as highly valuable to this study as it will substantially help towards the development of 

programs to enable maritime firms carry out successful innovations, be more competitive in the domestic and 

international market and improve policies making targeted at your sector of activities in your region.   

We will appreciate if you can approximately 10 to 15 minutes in total to complete the survey below. Please be 

assured that all responses will only be used for research purposes with confidentiality. This study has been 

approved by the Tasmanian Social Sciences Human Research Ethics Committee. If you have concerns or 

complaints about the conduct of this study, please contact the Executive Officer of the HREC (Tasmania) 

Network on +61 3 6226 6254 or email human.ethics@utas.edu.au. The Executive Officer is the person 

nominated to receive complaints from research participants. Please quote ethics reference number H0016721. 

A summary of the web-based survey results will be provided upon request, which will include the key factors 

that influence the development, implementation and overcoming of barriers to successful innovations in 

maritime firms.  

Your participation in the online survey is entirely voluntary and there will be no consequences for you if you 

choose not to participate.  

A participant information sheet is attached for your perusal. If you are willing to participate in this study, please 

click on the below link to complete the survey. Receiving your completed questionnaire implies your consent 

on participating in this survey.  

https://www.surveymonkey.com/r/PCJXFYH 

 

Thank you for taking time to consider this study. Your contribution is greatly valued and appreciated. 

 

Yours sincerely, 

 

Armand Mouafo Dr Peggy Chen Assoc. Prof. Stephen Cahoon 

Student Investigator Supervisor Supervisor 

National Centre for Ports and 

shipping 

National centre for ports 

and shipping 

Director Sense-T  

armand.mouafo@utas.edu.au pchen@utas.edu.au stephen.cahoon@utas.edu.au 

mailto:human.ethics@utas.edu.au
https://www.surveymonkey.com/r/PCJXFYH
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Appendix E 

 

SAMPLE (FIRST) REMINDER TO BE SENT TO THE SURVEY POPULATION 

 

Dear Sir/Madam, 

Four days ago, you received an e-mail message asking for your participation in an online web survey about the 

innovation activities of maritime firms in Australian regions. It focuses on the innovation capability of maritime 

firms, the type of innovation activities taking place in firms, the critical sources of information necessary to 

innovation, the sources of knowledge acquisition for innovation, and the importance of regional factors for 

innovation in maritime firms. 

This message has gone to everyone in the selected sample population. Since no personal data is retained with 

the surveys for reasons of confidentiality, we are unable to identify whether or not you have already completed 

the survey. If you have already completed the survey, thank you for your contribution. If you would still like to 

participate, the link to the survey is provided below.  

Your input is regarded as highly valuable to this study as it will substantially help towards the development of 

programs to enable maritime firms carry out successful innovations. We have attached a participant information 

sheet is attached for your perusal.  

The study is being conducted by the Australian Maritime College. The questionnaire has seven sections, which 

will take approximately 10 to 15 minutes in total to complete. The study is approved by the Tasmanian Human 

Research Ethics Committee. The approval reference number is H0016721. 

A summary of the web-based survey results will be provided upon request, which will include the key factors 

that influence the development, implementation and overcoming of barriers to successful innovations in 

maritime firms.  

The research is important as the findings will enable maritime firms to be more competitive both domestically 

and in international markets, and also help improve policies aimed at promoting innovation in the maritime 

industry in your region.  

 

You can click on: https://www.surveymonkey.com/r/PCJXFYH to indicate your consent to participate in this 

study. 

 

Thank you for taking time to consider this study. Your contribution is greatly valued and appreciated. 

 

Yours sincerely, 

 

Armand Mouafo 

 

Dr Peggy Chen 

 

Assoc. Prof. Stephen Cahoon 

Student Investigator Supervisor Supervisor 

National Centre for Ports and 

shipping 

National centre for ports and 

shipping 

Director Sense-T  

armand.mouafo@utas.edu.au pchen@utas.edu.au stephen.cahoon@utas.edu.au 

https://www.surveymonkey.com/r/PCJXFYH
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Appendix F 

 

SAMPLE (SECOND) REMINDER TO BE SENT TO SAMPLE POPULATION 

 

Dear Sir/Madam, 

A week ago, you received an e-mail message asking for your participation in an online web survey about the 

innovation activities of maritime firms in Australian regions. It focuses on the innovation capability of maritime 

firms, the type of innovation activities taking place in firms, the critical sources of information necessary to 

innovation, the sources of knowledge acquisition for innovation, and the importance of regional factors for 

innovation in maritime firms.  

 

This message has gone to everyone in the selected sample population. Since no personal data is retained with 

the surveys for reasons of confidentiality, we are unable to identify whether or not you have already completed 

the survey. If you have already completed the survey, thank you for your contribution. If you would still like to 

participate, the link to the survey is provided below.  

Your input is regarded as highly valuable to this study as it will substantially help towards the development of 

programs to enable maritime firms carry out successful innovations. We have attached a participant information 

sheet is attached for your perusal.  

The study is being conducted by the Australian Maritime College. The questionnaire has seven sections, which 

will take approximately 10 to 15 minutes in total to complete. The study is approved by the Tasmanian Human 

Research Ethics Committee. The approval reference number is H0016721. 

A summary of the web-based survey results will be provided upon request, which will include the key factors 

that influence the development, implementation and overcoming of barriers to successful innovations in 

maritime firms.  

The research is important as the findings will enable maritime firms to be more competitive both domestically 

and in international markets, and also help improve policies aimed at promoting innovation in the maritime 

industry in your region.  

 

You can click on: https://www.surveymonkey.com/r/PCJXFYH to indicate your consent to participate in this 

study. 

 

Thank you for taking time to consider this study. Your contribution is greatly valued and appreciated. 

 

Yours sincerely, 

 

Armand Mouafo 

 

Dr Peggy Chen 

 

Assoc. Prof. Stephen Cahoon 

Student Investigator Supervisor Supervisor 

National Centre for Ports and 

shipping 

National centre for ports and 

shipping 

Director Sense-T  

armand.mouafo@utas.edu.au pchen@utas.edu.au stephen.cahoon@utas.edu.au 

https://www.surveymonkey.com/r/PCJXFYH
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Appendix G 

 

PARTICIPANT INFORMATION SHEET – WEB SURVEY 

 

Title of project: Construction regional advantage in the Australian maritime industry: Insights from 

the Perth metropolitan region and Tasmania 

 

1.Invitation 

You are invited to participate in a major research study on innovation in the maritime industry in Australian 

regions. The study is being undertaken in partial fulfilment of a PhD degree by Armand Mouafo, under the 

supervision of Dr Peggy Chen at the National Centre for Ports and Shipping, Australian Maritime College, 

and Associate Professor Stephen Cahoon, Director, Sense-T, University of Tasmania.  

 

2.What is the purpose of this study? 

The aim of this study is to gain more insights into innovation in maritime firms: the obstacles to innovation, 

the innovation enablers, the type of innovation activities taking place in firms, the critical sources of 

information necessary to innovation, the use of external influences to sustain and encourage innovation, and 

the importance of regional factors for innovation in maritime firms.  

 

3.Why have I been invited to participate in this study? 

You have been identified as an expert whose insights, knowledge and experience can provide a valuable 

contribution to this study. This study seeks inputs from senior managers of organisations, whose opinion is 

essential for the development of programs to help maritime firms carry out successful innovations, and 

improve policies making targeted at your sector of activities in your region. 

 

4.What will I be asked to do? 

We kindly request that you set aside 10 to 15 minutes of your time, at your convenience, to complete an online 

questionnaire survey by clicking on the following survey link.  

https://www.surveymonkey.com/r/PCJXFYH 

 

At the end of the survey, please click on submit.  Please note that receiving your completed questionnaire 

implies your consent for participating in this survey. 

 

5.Are there any possible benefits from participating in this study? 

A summary of the findings of this study will be made available to you once the project is completed by email. 

They will include the best practices implemented by maritime firms in different Australian regions to 

overcome their innovation constraints. 

It is anticipated that the findings of this research will enable maritime firms to be more successful in 

developing, implementing and overcoming barriers to successful innovations; and be more competitive in the 

domestic as well as the international market.  

https://www.surveymonkey.com/r/PCJXFYH
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6.Are there any possible risks from participating in this study? 

There are no specific risks anticipated with participation in this study. 

 

7.What if I change my mind during or after the study? 

It is important that you understand that your involvement in this study is voluntary. While we would be 

pleased to have you participate, we respect your right to decline. There will be no consequences to you if you 

choose not to participate. You can also skip any question you are unwilling to answer in the web survey. 

 

8.What will happen to the information when this study is over? 

Five years after the publication of the thesis, hard copies of data will be destroyed by shredding. Electronic 

files will be deleted from computer hard-drives and servers.  

 

9.How will the results of this study be published? 

This study supplies the primary information and data for the student investigator’s doctoral thesis. The 

findings may later be presented or published at conferences and other academic arenas including journals. 

Copies of such publications can be supplied upon request to any participant in the study. 

 

10.What if I have questions about this study? 

If you would like to discuss any aspects of this study, please contact the student investigator or any of the 

chief investigators: 

 

Student Investigator: 

Armand Mouafo 

PhD candidate 

Department of Maritime and Logistics Management  

Ph: 03 6324 3999 

Email: armand.mouafo@utas.edu.au 

 

Chief Investigator: 

Dr Peggy Chen 

Senior Lecturer 

Department of Maritime and Logistics Management 

Ph: 03 6324 9694 

Email: pchen@utas.edu.au 

Chief Investigator: 

Associate Professor Stephen Cahoon 

Director Sense-T 

Ph: 0 3 6226 2306  

Email: stephen.cahoon@utas.edu.au 

This study has been approved by the Tasmanian Social Sciences Human Research Ethics Committee. If you 

have concerns or complaints about the conduct of this study, please contact the Executive Officer of the 

HREC (Tasmania) Network on 05 62266254 or email human.ethics@utas.edu.au. The Executive Officer is the 

person nominated to receive complaints from research participants. Please quote ethics reference number 

[H0016721]. 

Thank you for taking the time to consider this study. This information sheet is for you to keep. 

If you agree to take part in this study, please read the attached consent form. 

mailto:human.ethics@utas.edu.au
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Appendix H 

 

PARTICIPANT CONSENT FORM-WEB SURVEY 

 

Title of project: Constructing regional advantage in the Australian maritime industry: Insights from 

the Perth metropolitan region and Tasmania 

 

1. I agree to take part in the research study named above. 

2. I have read and understood the Information Sheet for this study. 

3. The nature and possible effects of the study have been explained to me. 

4. I understand that my participation in the study involves taking 10 to 15 minutes of my time, at 

convenience to complete in an online survey made up of seven sections about the innovation activities 

of maritime firms in Australian regions. 

5. I understand that participation involves no foreseeable risk. 

6. I understand that all research data will be securely stored on the Australian Maritime College, University 

of Tasmania premises for five years from the publication of the study results and will then be destroyed.  

7. Any questions that I have asked has been answered to my satisfaction. 

8. I understand that the researcher will maintain confidentiality and that any information I supply to the 

researcher will be used only for the purposes of the research. 

9. I understand that if the results of the study are published, I cannot be identified as a participant.  

10. I understand that my participation is voluntary and that I may withdraw at any time without any effect. 

If I so wish, I may request that any data I have supplied be withdrawn from the research until 31 

December 2018.  

11. I understand that if I do not provide written consent then I will be asked to provide verbal consent during 

the interview that will be recorded. 

 

Participant’s name:  _______________________________________________________  

 

Participant’s signature: ____________________________________________________ 

 

Date:  ________________________ 

 

Statement by Investigator  

 I have explained the project and the implications of participation in it to this 

volunteer and I believe that the consent is informed and that he/she understands 

the implications of participation. 
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If the Investigator has not had an opportunity to talk to participants prior to them participating, 

the following must be ticked. 

 The participant has received the Information Sheet where my details have been 

provided so participants have had the opportunity to contact me prior to 

consenting to participate in this project. 

 

Investigator’s name:  Armand Mouafo 

 

 

                                           

Investigator’s signature: ____________________________________________________ 
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AUSTRALIAN MARITIME COLLEGE 

Department of Maritime and Logistics Management 

Locked Bag 1397 

Launceston 7250 

Tasmania  

Appendix I 

 

 

 

 

 

 

 

  

 

 

2017 Major Study 

 

Constructing regional advantage in the Australian maritime industry: 

Insights from the Perth metropolitan region and Tasmania 

 

 

 

 

 

Document number _______________________ 

Date of interview ________ / _________ / 2017  

Time interview started ______________ am/pm 

Time interview ended ______________ am/pm 

Total length of interview ____________ minutes 

                                                                                               Region____________________ Perth/Tasmania 

 

 

 

CONFIDENTIAL 

Telephone interview  
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INTRODUCTION 

 

(Start here for interview commencing at time and date as per STATEMENT A of the confirmatory phone 

call) 

 

Good morning/afternoon Mr/Ms/Capt ____________________________ 

 

I am Armand Mouafo from the Australian Maritime College. I am calling 

in regards to my recent phone call requesting your participation in the 

research project “Innovation in the maritime industry in Australian 

regions” 

Thanks for agreeing to this interview. You had previously indicated that 

now would be a good time to conduct the interview. Is this time still 

convenient? 

 

(Start here for interview continuing on from confirmatory phone call) 

Your opinions are very valuable for this study. However, I’d like to point 

out that your involvement with this interview is entirely voluntary.  

At any stage during the interview you can decline to answer any of the 

questions or terminate the interview.  

Your responses will be treated confidentially. 

 

(If written consent has been received)  (If written consent has NOT been received) 

 

Before we start the interview, I’d 

like to check that you have read the 

consent form that was sent in the 

email package earlier and that you 

consent to this interview. Do I have 

your consent to proceed with this 

interview? 

 

If you are agreeable, I’d like to record this interview to maintain accuracy. 

Do I have your consent to record this interview? 

 

 

 

 

OK, we are set for the interview. Please feel free to interrupt me, seek 

clarification, or add anything to your reply at any stage. 

 

(Go to next page) 

 

 

 

 

 

 

 

 

  

Yes..          continue 

No...         if no then: 

New time ………………… 

New date …………………. 

 

 

 

 

 

 

 

 

 

Yes…          continue 

 

No...         End of call with 

“Thank you for your time”  
 

 

Yes..         if yes, start recording. 

Repeat question to record 

consent 

No...         if no, “no recording”: 

Proceed with interview 
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SECTION A: ESTABLISHING A COMMON UNDERSTANDING OF INNOVATION 

The aim of the interview to gain more insights into the enablers and barriers to the innovation activities of 

maritime firms in different Australian regions. 

I would like to start this interview with some questions on innovation in your company. 

 

A.1 From the perspective of your company, what do you understand by innovation? 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

(Thank you very much for these important insights. For the purpose of this research, I would like us to consider 

innovation as: 

The introduction of new or significantly improved (1) products or services, (2) processes, (3) organisational practices 

or (4) marketing methods.  

 

A.2 What activities did you carry out in your company in the last three years (2014-2016) that you considered 

where innovative?  

 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

 

 

SECTION B: INNOVATION CAPABILITIES OF YOUR COMPANY 

The next set of questions ask about the practices in your company to encourage innovation. They might 

include setting specific innovation goals, a reward system for creative and innovative employees, welcoming 

ideas from all organisational levels, and so on. 

 

B.1 How do you encourage innovation in your company? 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 
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SECTION C: OCCUPATIONS OF EMPLOYEES INVOLVED IN INNOVATION  

The next set of questions ask about the occupations of employees involved in innovation in your company. 

(Remind respondents of the definition of innovation mentioned at the beginning). 

Examples of occupations include engineers, naval architects, marketing professionals, and so on. 

 

C.1 In your opinion, what occupations in your company are the most critical for innovation? 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

 

C.2 Why are these occupations the most critical for innovation? 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

 

 

 

SECTION D: SOURCES FOR KNOWLEDGE ACQUISITION 

The next questions ask about the resources for acquiring knowledge for innovation in your company. (These 

resources may include: other firms, universities and competitors in Australia or abroad, patents, industry 

magazines, trade fairs, academic journals, competitors…) 

 

D.1 When in search of new knowledge for innovation, what resources do you consult? 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 
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SECTION E: LOCATION FACTORS AFFECTING YOUR INNOVATION ACTIVITIES 

The next set of questions ask about factors related to your current geographic location that affect innovation 

in your company.  

 

E.1 Is your current geographic location a key factor to your company’s success in carrying out innovation 

activities? Why? 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

 

E.2 Is your company engaged in any type of collaborative arrangements for innovation with regional 

organisations?  If yes, what types of organisations are they?  

These organisations may include universities, R&D institutes, higher education institutes, consultancy firms, 

and so on. 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

 

E.3 Please explain how government programs in your region support your company’s innovation activities.  

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

 

E.4 What specific programs do you find particularly useful to encouraging your company’s innovation 

activities? 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 
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F. INTERVIEWEES/COMPANY PROFILE  

Before we end this interview, I would like to collect some details about you and your company. 

F.1 What is your job title? 

☐ CEO/President/MG    ☐ Manager (e.g. General/regional/business development/operations/engineering….)     

☐ Business owner     ☐ Other, ____________________________ 

 

F.2 How long have you been in this position? 

☐ Less than five years               ☐ 5-10 years           ☐ 11-20 years                     ☐ More than 20 years 

 

F.3 Which of the following best describe your company?  

☐ Private company                ☐ Government owned company                                      ☐ Subsidiary of a multinational   

☐ Regional office of an Australian owned company     ☐  Public company                ☐ Other, __________________ 

 

F.4 How many full time employees are in your company? (Read the categories) 

☐ Less than 20   ☐ 20-99             ☐ 100-200                   ☐ More than 200  

 

F.5 Could you please explain your business?  

 

 

                                                                                          CLOSING REMARKS 

We have now come to end of the formal questions of this interview.  

Do you have any questions or further comments on issues we haven’t covered or anything else you would like to add? 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________ 

A summary of the study results will be provided upon request. If you would like to receive a copy, please provide your 

email so we can send you a copy when it becomes available. Your email will be keep confidential                                                                

 

Email address_____________________________________________________ 

 

Thank you very much for your time. 
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Appendix J 

<Date>  

<Title><First Name><Last Name>  

<Job Title>  

<Company>  

<Address>  

<City>  

<State>       <Post Code>  

 
Re: A study on ‘Constructing regional advantage in the Australian maritime industry: Insights from the 

Perth metropolitan region and Tasmania’ 

 

Dear Sir/Madame 

We kindly invite you to participate in the research project titled ‘Constructing regional advantage in the Australian 

maritime industry: Insights from the Perth metropolitan region and Tasmania’. This study is being undertaken in 

partial fulfilment of a PhD degree by Armand Mouafo, Department of Maritime and Logistics Management, 

Australian Maritime College, University of Tasmania.  

Within the next week, Armand will contact you by telephone to ask if you are willing to participate in the study and 

if so, to arrange a convenient time for a confidential telephone interview of approximately 30 minutes. You might 

also confirm your participation by email following receipt of our invitation. We have attached the Participant 

Information Sheet and the Participant Consent Form for your perusal to assist in preparation for the interview. All 

information collected will be treated confidentially. Your identity and that of your organisation will not be revealed 

in any report.  

You have been identified through an extensive web search involving the consultation of business directories of 

industry associations related to the maritime industry, by using industry classification codes to filter companies from 

the company360 database, or by using keyword searches followed by a close look at companies’ websites.  

You were singled out as an expert whose insights, knowledge and experience can provide a valuable contribution to 

this study. This study seeks inputs from senior managers of organisations, whose opinion is essential for the 

development of programs to help maritime firms carry out successful innovations and improve policies making 

targeted at your sector of activities in your region.  

The aim of this study is to gain more insights into innovation in maritime firms: the innovation capability; the type 

of innovation activities; the sources of knowledge acquisition for innovation; the occupation involved in innovation; 

and the importance of regional factors for innovation in maritime firms.  

It is anticipated that the findings of this research will enable maritime firms to be more successful in developing, 

implementing and overcoming barriers to successful innovations; and be more competitive in the domestic as well 

as the international market. Once the research is completed, a summary of the findings will be sent to you.  

If you have any questions or require additional information about this study, please do not hesitate to contact us 

through the contact information provided below. 

 

Yours sincerely, 

 

Armand Mouafo 

 

Dr Peggy Chen 

 

Assoc. Prof. Stephen Cahoon 

Student Investigator Supervisor Supervisor 

National Centre for Ports and 

shipping 

National centre for ports and 

shipping 

Director Sense-T  

armand.mouafo@utas.edu.au pchen@utas.edu.au stephen.cahoon@utas.edu.au 
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Appendix K 

 

PARTICIPANT CONSENT FORM- INTERVIEW 

 

Title of project: Constructing regional advantage in the Australian maritime industry: Insights from 

the Perth metropolitan region and Tasmania 

 

1. I agree to take part in the research study named above. 

2. I have read and understood the Information Sheet for this study. 

3. The nature and possible effects of the study have been explained to me. 

4. I understand that my participation in the study involves taking part at convenience in an audio recorded 

telephone interview of approximately 30 minutes, on the enablers and barriers of maritime firms in 

different Australian regions. I also understand that I will have the option of reviewing the transcripts 

from the recorded interview. 

5. I understand that participation involves no foreseeable risk. 

6. I understand that all research data will be securely stored on the Australian Maritime College, University 

of Tasmania premises for five years from the publication of the study results and will then be destroyed.  

7. Any questions that I have asked has been answered to my satisfaction. 

8. I understand that the researcher will maintain confidentiality and that any information I supply to the 

researcher will be used only for the purposes of the research. 

9. I understand that if the results of the study are published, I cannot be identified as a participant.  

10. I understand that my participation is voluntary and that I may withdraw at any time without any effect. 

If I so wish, I may request that any data I have supplied be withdrawn from the research until 30 

December 2017.  

11. I understand that if I do not provide written consent then I will be asked to provide verbal consent during 

the interview that will be recorded. 

 

Participant’s name:  _______________________________________________________  

 

Participant’s signature: ____________________________________________________ 

 

Date:  ________________________ 

 

Statement by Investigator  

☐ I have explained the project and the implications of participation in it to this 

volunteer and I believe that the consent is informed and that he/she understands the 

implications of participation. 
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If the Investigator has not had an opportunity to talk to participants prior to them participating, 

the following must be ticked. 

☒ The participant has received the Information Sheet where my details have been 

provided so participants have had the opportunity to contact me prior to consenting 

to participate in this project. 

 

Investigator’s name:  Armand Djoumessi Mouafo 

 

 

Investigator’s signature:  

 

Date: 8th August 2017 
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Appendix L 

 

PARTICIPANT INFORMATION SHEET – Telephone interview 

 

Title of project: Constructing regional advantage in the Australian maritime industry: Insights 

from the Perth metropolitan region and Tasmania 

 

1.Invitation 

You are invited to participate in a major research study on innovation in the maritime industry in 

Australian regions. The study is being undertaken in partial fulfilment of a PhD degree by Armand 

Mouafo, under the supervision of Dr Peggy Chen at the National Centre for Ports and Shipping, 

Australian Maritime College, and Associate Professor Stephen Cahoon, Director, Sense-T, University 

of Tasmania.  

 

2.What is the purpose of this study? 

The aim of this study is to gain more insights into innovation in maritime firms: the innovation 

capability; the type of innovation activities; the sources of knowledge acquisition for innovation; the 

occupation involved in innovation; and the importance of regional factors for innovation in maritime 

firms.  

 

3.Why have I been invited to participate in this study? 

You have been identified as an expert whose insights, knowledge and experience can provide a 

valuable contribution to this study. This study seeks inputs from senior managers of organisations, 

whose opinion is essential for the development of programs to help maritime firms carry out 

successful innovations, and improve policies making targeted at your sector of activities in your 

region. 

 

4.What will I be asked to do? 

We kindly request that you set aside approximately 30 minutes of your time, at your convenience, 

during which the PhD candidate will telephone you to seek your views on the factors that drive or 

hinder innovation in your company.  

At the beginning of the interview, the PhD candidate will seek your consent to make an audio 

recording of the interview, to ensure that your answers will not be misinterpreted. The interview 

transcripts will also be sent to you, so you can amend any information you wish prior to data analysis.  

 

5.Are there any possible benefits from participating in this study? 

A summary of the findings of this study will be made available to you once the project is completed 

by email. They will include the best practices implemented by maritime firms in different Australian 

regions to overcome their innovation constraints.  

It is anticipated that the findings of this research will enable maritime firms to be more successful in 

developing, implementing and overcoming barriers to successful innovations; and be more 

competitive in the domestic as well as the international market.   



 

354 

 

 

6.Are there any possible risks from participating in this study? 

There are no specific risks anticipated with participation in this study. 

 

7.What if I change my mind during or after the study? 

It is important that you understand that your involvement in this study is voluntary. While we would 

be pleased to have you participate, we respect your right to decline. There will be no consequences to 

you if you choose not to participate.  

 

8.What will happen to the information when this study is over? 

Five years after the publication of the thesis, hard copies of data will be destroyed by shredding. 

Electronic files will be deleted from computer hard-drives and servers.  

 

9.How will the results of this study be published? 

This study supplies the primary information and data for the student investigator’s doctoral thesis. The 

findings may later be presented or published at conferences and other academic arenas including 

journals. Copies of such publications can be supplied upon request to any participant in the study. 

 

10.What if I have questions about this study? 

If you would like to discuss any aspects of this study, please contact the student investigator or any of 

the chief investigators: 

 

Student Investigator: 

Armand Mouafo 

PhD candidate 

Department of Maritime and Logistics Management  

Ph: 03 6324 3999 

Email: armand.mouafo@utas.edu.au 

 

Chief Investigator: 

Dr Peggy Chen 

Senior Lecturer 

Department of Maritime and Logistics Management 

Ph: 03 6324 9694 

Email: pchen@utas.edu.au 

Chief Investigator: 

Associate Professor Stephen Cahoon 

Director Sense-T 

Ph: 0 3 6226 2306  

Email: stephen.cahoon@utas.edu.au 

This study has been approved by the Tasmanian Social Sciences Human Research Ethics Committee. 

If you have concerns or complaints about the conduct of this study, please contact the Executive 

Officer of the HREC (Tasmania) Network on 05 62266254 or email human.ethics@utas.edu.au. The 

Executive Officer is the person nominated to receive complaints from research participants. Please 

quote ethics reference number [H0016721]. 

Thank you for taking the time to consider this study. This information sheet is for you to keep. 

If you agree to take part in this study, please read the attached consent form. 

mailto:human.ethics@utas.edu.au
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Appendix M 

 

CONFIRMATORY TELEPHONE CALL 

 

TELEPHONE LOG  

Respondent’s Name: ________________________                          Date 1: ____/____/   

Position: _______________________                                                Time 1: _______am/pm  

Company Name: ________________________                                 Date 2: ____/____/ 

 Telephone: ________________________                                       Time 2: _______am/pm  

Mobile: _________________________  

Email: _______________________ 

 

Good morning/afternoon Mr/Mrs/Ms ____________________________, I am Armand 

Mouafo from the Australian Maritime College. Recently, I sent you an email in relation to a 

major study being conducted on “innovation in the maritime industry in Australian regions”. 

 

I am calling you today to ask whether you are willing to participate in this important study. 

Other companies in maritime related activities are also being invited to participate in the study.  

 

The study will be conducted by an interview over telephone. The interview consists of a number 

of questions relating to innovation your company: the innovation capability; the type of 

innovation activities; the sources of knowledge acquisition for innovation; the occupation 

involved in innovation; and the importance of regional factors for innovation in maritime firms. 

 

The outcome of the study will inform the development of regional policy to help firms in your 

sector of activities carry out successful innovation activities and be competitive both 

domestically and in the international market. Once the research is completed, a summary of the 

findings will be sent to you. 

 

Would you be interested in participating in this important study?  

(Pause and wait for the response)  
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If respondent says YES,  

Ask the respondent: when would be better for 

you? 

If respondent says NO,  

Go to Declaration B 

 

1. The respondent indicates the preferred 

time. 

 

Date: 

 

Time zone: 

 

Name of the respondent:  

 

 

Name of the organisation: 

 

 

Go to Declaration A 

 

 

DECLARATION A 

 

Thank you for your valuable time in assisting me in 

this study. I will contact you again on... (time 

indicated in 1.) 

 

[mention date and time zone as agreed above] 

 

 

DECLARATION B 

Thank you for your time. 
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Appendix N 

 

Communalities (initial model) 

 Initial Extraction 

Ks2: Customers abroad 1.000 .685 

Ks1_Customers in Australia 1.000 .875 

Ks4_Suppliers_Abroad 1.000 .865 

Ks3_Suppliers_Australia 1.000 .811 

Ks5_Competitors_Australia 1.000 .837 

Ks6_Competitors_Abroad 1.000 .882 

Ks7_EduInstitutes_Australia 1.000 .840 

Ks8_EduInstitutes_Abroad 1.000 .867 

Ks9_Tradefairs_Australia 1.000 .591 

Ks10_Tradefairs_Abroad 1.000 .617 

Rg9_RegEntrp 1.000 .782 

Rg10_LevTrust 1.000 .763 

Rg1_Proximity_Edu_Institutions 1.000 .760 

Rg2_Proximity_Suppliers 1.000 .779 

Rg3_Proximity_Competitors 1.000 .750 

Rg4_Proximity_Customers 1.000 .766 

Rg5_Avail_Skilled_Labour 1.000 .657 

Rg6_Avail_Government_Support 1.000 .741 

Rg7_Companies_Same_Industry 1.000 .906 

Rg8_Companies_Other_Industry 1.000 .873 

Oc1_MarineTransp_Professionals 1.000 .783 

Oc2_Engineering_Professionals 1.000 .738 

Oc3_MFEeng_Tradespersons 1.000 .729 

Oc4_ Knowledge_intensive_msp 1.000 .769 

Oc5_ComputingProfessionals 1.000 .783 

Oc6_IT_Professionals 1.000 .813 

Oc7_NaturalScientits 1.000 .658 

Ic1_VisionandStrategy 1.000 .747 

Ic2_HarnessingCompetenceBase 1.000 .837 

Ic3_OrganIntelligence 1.000 .656 

Ic5_StructandSystems 1.000 .812 

Ic6_CultureandClimate 1.000 .733 

Ic4_CreativityandIdeaMangt 1.000 .754 

Ic7_Management_of_technology 1.000 .802 

Extraction Method: Principal Component Analysis. 

 

 

 

 

 



 

358 

 

Model Fit Summary: Initial path model 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 54 464.802 271 .000 1.715 

Saturated model 325 .000 0   

Independence model 25 1020.371 300 .000 3.401 

 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .218 .627 .552 .523 

Saturated model .000 1.000   

Independence model .550 .295 .237 .273 

 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .544 .496 .741 .702 .731 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .116 .098 .134 .000 

Independence model .213 .199 .227 .000 
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Appendix O: Initial template 

1. Innovation capability 

1.1 Vision and strategy 

1.1.1 Conscious focus on innovation  

1.1.2 Innovation discussed in strategy focused meetings 
1.1.3 Innovation included as a topic of discussion in strategy focused meetings 

 

1.2. Harnessing the competence base 

1.2.1 Appointment of key individuals in charge of innovation 

1.2.2 Resource management 
1.2.3 E-business practices performed 

1.2.4 Variety of funding channels 

 

1.3 Organisational intelligence 

1.3.1 Learning about customers 

1.3.2 Learning about competitors 

 

1.4 Creativity and idea management 

 

1.5 Structures and systems 

1.5.1 Flexible organisational structure 
1.5.2 Reward systems 

1.5.3 Stretch goals for innovation 
 

1.6 Culture and climate  

1.6.1 Tolerance of ambiguity 
1.6.2 Empowered employees 

1.6.3 Expect creative time 

1.6.4 Communication 
 

1.7 Management of technology 

 

2. Knowledge sourcing 

2.1 Customers 

2.2 Suppliers 

2.3 Competitors 

2.4 Educational institutes 

2.5 Trade fairs 

2.6 Others 

 

3. Occupations 

3.1 Synthetic 

3.1.1 Maritime transport professionals 

3.1.2 Knowledge intensive maritime services professionals 
3.1.3 Engineering professionals 

3.1.4 Mechanical/fabrication/electrical engineering tradespersons 

 

3.2 Analytic 

3.2.1 Computing professionals 
3.2.2 IT support professionals 

3.2.3 Natural and physical sciences professionals 

3.3 Others 
 

4. Regional innovation system 

4.1 Location does not matter 
4.2 Location an advantage 

4.2.1 Easy access to institutional actors that handle innovation grants 
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4.2.2 Proximity to customers and suppliers 

4.2.3 Potential for cross industry collaboration with other sectors 

4.2.4 Presence of skilled labour 

4.2.5 Support from the government 
4.2.6 Collaboration with educational institutions 

 

4.3 Location an impediment 

4.3.1 Isolation 

4.3.2 Lack of critical mass 
4.3.3 Lack of skilled labour 

 

 

Appendix O.1: Intermediary template 

1. Innovation capability 

1.1 Vision and strategy 

1.1.1 Conscious focus on innovation  

1.1.2 Innovation discussed in strategy focused meetings 

1.1.3 Innovation included as a topic of discussion in strategy focused meetings 

1.1.4 Leadership culture around innovation 

1.1.5 Communication and implementation of innovation 

1.1.6 Innovation a core competence 

1.1.2 Triggers for innovation 

1.1.2.1 Adding value to shareholders 

1.1.2.2 Day to day challenges 

1.1.2.3 Customers’ demands 

1.1.2.4 Desire for competitiveness 

 

1.2. Harnessing the competence base 

1.2.1 Appointment of key individuals in charge of innovation 

1.2.2 Resource management 

1.2.3 E-business practices performed 

1.2.4 Variety of funding channels 

 

1.3 Organisational intelligence 

1.3.1 Learning about customers 

1.3.2 Learning about competitors 

 

1.4 Creativity and idea management 

 

1.5 Structures and systems 

1.5.1 Flexible organisational structure 

1.5.2 Reward systems 

1.5.3 Stretch goals for innovation 

 

1.6 Culture and climate  

1.6.1 Tolerance of ambiguity 

1.6.2 Empowered employees 

1.6.3 Expect creative time 

1.6.4 Communication 

1.6.5 Developing a team spirit  

1.6.6 Building a culture for innovation 
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1.7 Management of technology 

 

 

2. Knowledge sourcing 

2.1 Customers 

2.2 Suppliers 

2.3 Competitors 

2.4 Educational institutes 

2.5 Trade fairs 

2.6 Internal workforce 

2.7 Consultants 

2.8 Internet 

2.9 Networks 

2.10 Mixture of sources 

 

3. Occupations 

3.1 Synthetic 

3.1.1 Maritime transport professionals 

3.1.2 Knowledge intensive maritime services professionals 

3.1.3 Engineering professionals 

3.1.4 Mechanical/fabrication/electrical engineering tradespersons 

 

3.2 Analytic 

3.2.1 Computing professionals 

3.2.2 IT support professionals 

3.2.3 Natural and physical sciences professionals 

 

3.3 Neither analytic nor synthetic 

3.3.1 Management related 

 

4. Regional innovation system 

 4.1 Location does not matter 

4.2 Location an advantage 

4.2.1 Isolation drives more innovations 

4.2.2 Easy access to institutional actors that handle innovation grants 

4.2.3 Proximity to customers and suppliers 

4.2.4 Potential for cross industry collaboration with other sectors 

4.2.5 Workforce 

4.2.6 Collaboration with educational institutions 

4.2.7 Support from the government 

4.2.8 Limited competition 

 

4.3 Location an impediment 

4.3.1 Isolation 

4.3.2 Lack of critical mass 

4.3.3 Lack of skilled labour 
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Appendix O.2: Final template 

1. Innovation capability 

1.1 Vision and strategy 

1.1.1 Conscious focus on innovation  

1.1.2 Innovation discussed in strategy focused meetings 
1.1.3 Innovation included as a topic of discussion in strategy focused meetings 

 

1.2. Harnessing the competence base 

1.2.1 Appointment of key individuals in charge of innovation 

1.2.2 Resource management 
1.2.3 E-business practices performed 

1.2.4 Variety of funding channels 

 

1.3 Organisational intelligence 

1.3.1 Learning about customers 

1.3.2 Learning about competitors 

 

1.4 Creativity and idea management 

 

1.5 Structures and systems 

1.5.1 Flexible organisational structure 
1.5.2 Reward systems 

1.5.3 Stretch goals for innovation 
 

1.6 Culture and climate  

1.6.1 Tolerance of ambiguity 
1.6.2 Empowered employees 

1.6.3 Expect creative time 

1.6.4 Communication 
 

1.7 Management of technology 

 

2. Knowledge sourcing 

2.1 Customers 

2.2 Suppliers 

2.3 Competitors 

2.4 Educational institutes 

2.5 Trade fairs 

2.6 Others 

 

3. Occupations 

3.1 Synthetic 

3.1.1 Maritime transport professionals 

3.1.2 Knowledge intensive maritime services professionals 
3.1.3 Engineering professionals 

3.1.4 Mechanical/fabrication/electrical engineering tradespersons 

 

3.2 Analytic 

3.2.1 Computing professionals 
3.2.2 IT support professionals 

3.2.3 Natural and physical sciences professionals 

3.3 Others 
 

4. Regional innovation system 

4.1 Location does not matter 
4.2 Location an advantage 

4.2.1 Isolation drives more innovations 



 

363 

 

4.2.2 Easy access to institutional actors that handle innovation grants 

4.2.3 Proximity to customers and suppliers 

4.2.4 Potential for cross industry collaboration with other sectors 

4.2.5 Presence of skilled labour 

4.2.6 Collaboration with educational institutions 

4.2.7 Support from the government 

4.2.8 Limited competition 

 

4.3 Location an impediment 

4.3.1 Isolation 

4.3.2 Lack of critical mass 
4.3.3 Lack of skilled labour 
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Appendix P 

Paper 1: Deconstructing Lawson and Samson’s concept of innovation 

capability: A critical assessment and a refinement 

Armand Djoumessi, Shu-Ling Chen, and Stephen Cahoon 

Department of Logistics and Maritime management, Australian Maritime College, 

University of Tasmania, Launceston, Australia 

International Journal of innovation Management: DOI: 10.1142/S1363919619500531 

This article has been removed for 

copyright or proprietary reasons 
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Appendix Q 

Paper 2: The determinants of inbound open innovation in regional clusters: 

Insights from two Australian maritime clusters 

Armand Djoumessi, Shu-Ling Chen, and Stephen Cahoon 

Department of Logistics and Maritime management, Australian Maritime College, 

University of Tasmania, Launceston, Australia 

Proceedings of the of the International Geographical Union, Canadian Association of 

Geographers Regional Conference, held in Québec City, Canada from 6th to 10th 

August 2018 

This article has been removed for 

copyright or proprietary reasons 
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Appendix R 

Paper 3: Innovation in non-metropolitan regions: A review of the literature 

Armand Djoumessi, Shu-Ling Chen, and Stephen Cahoon 

Department of Logistics and Maritime management, Australian Maritime College, 

University of Tasmania, Launceston, Australia 

Proceedings of the 41st ANZRSAI conference held at the University of Southern 

Queensland, Toowoomba 6th to 8th December 2017 

This article has been removed for 

copyright or proprietary reasons
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Appendix S 

Paper 4: A state of the art framework for analysing and promoting 

innovation in the maritime industry in non-metropolitan regions 

Armand Djoumessi, Shu-Ling Chen, and Stephen Cahoon 

Department of Logistics and Maritime management, Australian Maritime College, 

University of Tasmania, Launceston, Australia 

Proceedings of the 25th International Association of Maritime Economists held in 

Kyoto, Japan from 27th to 30th of June 2017 

 

This article has been removed for 
copyright or proprietary reasons
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