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Abstract: Like other economic activities, maritime businesses are unevenly distributed across the 
globe and tend to concentrate in large metropolitan agglomerations, often more associated with 
innovation. As a result, conceptual approaches for promoting competitiveness through innovation are 
mostly tailored to their characteristics. The predominant approach has been the concept of clusters, 
a prominent concept in maritime research. The limitations of the application of the clusters approach 
for less-favoured (non-metropolitan) regions have been pointed out and have prompted calls for 
alternative approaches better suited for these types of regions, where innovation is even more crucial. 
Drawing inspiration from available economic geography literature, this paper proposes the concept 
of constructing regional advantage (CRA) as an approach for promoting competitiveness through 
continuous innovation in the maritime context in less-favoured regions.

Keywords: Less-favoured regions, maritime industry, CRA framework, innovation, industrial 
competitiveness.
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Introduction
The contribution of the maritime industry 
to the economic prosperity of nations and 
regions (in the sense of subnational territorial 
units) is well established in academic and 
policy debates (Ding, Ge, & Casey, 2014; 
Morrissey, O’Donoghue, & Farrell, 2014). 
Therefore, policymakers around the world are 
interested in strategies aimed at improving the 
competitiveness of their respective maritime 
industries. Though what constitutes the maritime 
industry varies not just from country to country 
but between one scholar and another (Ding et al., 
2014; Doloreux & Melançon, 2008), the sectors 
of activities often targeted by these strategies 
are can be broadly categorised into maritime 
manufacturing, maritime transportation-
oriented services, offshore-oriented maritime 
services, and advanced maritime producer 
services (Doloreux & Melançon, 2008; Isaksen, 
2009; Jacobs, Koster, & Hall, 2011).

Evidence of maritime competitiveness 
strategies at the supranational level include 
the European Commission’s 2006 Maritime 

Policy Green Paper (Salvador, 2013). While, 
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, Yan, Yao, & Liao, 
2015) is a national level example. At the 
regional level, examples include the European 
Commission’s 2013 Atlantic Action Plan (Pinto, 
Cruz, & Combe, 2015), Quebec’s 2015 Maritime 
Strategy (Doloreux, Shearmur, & Figueiredo, 
2016) and various Chinese provinces’ maritime 
strategies (Ding et al., 2014). These regional 
strategies highlight the importance of regions 
in the economic prosperity of nations. It has 
been argued by Coe, Hess, Yeung, Dicken, and 
Henderson (2004), Carlsson (2007) and O’Riain 
(2011) that in today’s era of a global knowledge 
economy, regions are the key level at which 
innovative capacity is shaped and governed.

To promote regional industrial competitiveness 
through innovation, policymakers have and 
continue to rely on frameworks developed 
mainly by economic geographers and business 
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economists, the most influential of which are 
clusters (Porter, 2000), and to a lesser extend 
regional innovation systems (RIS) (Cooke, 
Gomez Uranga, & Etxebarria, 1997). While 
clusters are “geographic concentrations of 
interconnected companies and institutions in 
a particular field” (Porter, 1998), a RIS can 
be either broadly or narrowly defined. From a 
narrow perspective, a RIS is “the institutional 
and organisational infrastructure interacting and 
supporting innovation within the production 
system of the region” (Asheim, Coenen, & 
Moodysson, 2015). Broadly viewed, a RIS 
includes all the actors affecting and influencing 
learning and innovation in a region (Asheim, 
2012). Recent empirical findings suggest 
that the effectiveness of these frameworks is 
influenced by regional characteristics (Isaksen 
& Sæther, 2015; Melançon & Doloreux, 2013). 
By implication, attention should be paid to the 
location dimension when choosing an industrial 
competitiveness approach (Doloreux et al., 
2016; Malmberg & Maskell, 2006).

In terms of their innovative capabilities, 
regions have been categorised into peripheral, 
old industrial and metropolitan regions 
which can either be fragmented or connected 
(European Commission, 2006; Tödtling & 
Trippl, 2005). It is important here to understand 
that peripheral regions are equated to non-
metropolitan regions, which have also been 
referred to as small regions by Isaksen and 
Karlsen (2013). The common factor underlying 
these terminologies is that these regions are 
located outside major metropolitan regions 
and clusters, and less endowed in innovation 
prerequisites such as population, research and 
development (R&D) intensity, knowledge 
infrastructures (universities and institutes) and 
innovative firms. For these reasons, they have 
been referred to as thin regions (Isaksen, 2014; 
Tödtling & Trippl, 2005).

Fragmented metropolitan regions, though 
endowed with innovation prerequisites are 
deficient in terms of innovative networks and 
interactions between universities and firms, as 
well as among local companies. As a result, 

they generally end-up as old industrial regions, 
which are trapped in negative lock-ins and often 
end-up as non-metropolitan regions. Connected 
metropolitan regions, however, are innovative 
regions with the best precondition endowments 
that through continuous innovation avoid 
lock-ins. These regions have received greater 
attention in the innovation literature, mainly 
because existing innovation frameworks fit for 
their analysis, and host high-tech/knowledge 
intensive industries that are often the focus of 
innovation studies (Doloreux & Melançon, 
2008; Isaksen & Karlsen, 2013).

There is however a need to understand 
innovative processes in non-metropolitan 
regions, which face greater challenges to 
innovation (Rodríguez-Pose & Fitjar, 2013). 
Similarly, there is a need for innovation research 
in other types of industries. In particular, less 
attention has been paid to innovative activities 
in the maritime industry – one of the leading 
industries in the current area of globalisation 
(Bass & Ernst-Siebert, 2007; Yan et al., 2015), 
especially on innovative practices of maritime 
firms at the non-metropolitan level (Doloreux, 
2006; Doloreux & Melançon, 2008).

Understanding and planning innovation 
in non-metropolitan regions however requires 
appropriate frameworks. A consequence of 
the concentration of innovation research 
in metropolitan regions is that clusters and 
RIS approaches to innovation are modelled 
on such regions. Recent empirical studies 
such as Melançon and Doloreux (2013) and 
Doloreux et al. (2016) however suggest that 
these frameworks present severe limitations 
when used as tools for analysing and planning 
innovation in the maritime industry in non-
metropolitan regions. The reason is that they 
are modelled on the principles of agglomeration 
economies such as knowledge spillovers through 
labor mobility, which are less relevant in non-
metropolitan regions (Isaksen & Karlsen, 2013). 
These limitations have led Melançon (2011) to 
call for alternative approaches to innovation and 
competitiveness in non-metropolitan regions.
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This paper responds to the above call by 
Melançon (2011). Building on the economic 
geography concept of constructing regional 
advantage (CRA), the purpose of this paper is to 
propose a comprehensive framework to analyse 
and promote innovation in the maritime industry 
in non-metropolitan regions.

The remainder of the paper is organised 
as follows. Section 2 examines the relationship 
between location and innovation. Section 
3 identifies the research gaps in the current 
literature on maritime clusters/RIS approaches 
to competitiveness in non-metropolitan regions. 
Section 4 addresses these research gaps in 
terms of the CRA approach and proposes an 
extension of this approach. Section 5 provides 
the conclusions to the paper including an agenda 
for the operationalisation of the framework in 
the maritime industry. 

Location and Innovation
There is widespread agreement in the literature 
that a consequence of globalisation on regions 
has been their exposure to extra-regional 
competition (Camagni, 2002; Karlsen, Isaksen, 
& Spilling, 2011). According to Pike, Rodríguez-
Pose, and Tomaney (2006), even the most 
remote spaces are not exempt from globalisation 
induced competition and are being forced to 
adjust to new economic conditions. It has been 
argued by Asheim, Moodysson, and Tödtling 
(2011) that continuous innovation, driven by 
knowledge is the only sustainable alternative for 
developed high-cost country regions to remain 
competitive in the globalising knowledge 
economy. Some of these regions are however 
more equipped than others to respond to the 
globalisation challenges in terms of innovation 
preconditions endowments as discussed above, 
which are influenced by geography (Maskell & 
Malmberg, 1999; Shearmur, 2012).

Although recent advances in information 
and communication technology have 
undoubtedly eased interactions between distant 
economic actors, which can result in innovation 
(Friedman, 2005), the co-location of businesses, 

knowledge organisations, institutions and 
workers in geographical proximity facilitate 
the diffusion not only of codified knowledge, 
but most importantly of tacit knowledge, 
which triggers innovation and competitiveness 
(Malmberg & Maskell, 2002). The process of 
globalisation has enhanced the geographical 
concentration of companies, institutions and 
human capital in metropolitan regions and this 
trend is expected to continue (Rodríguez-Pose & 
Fitjar, 2013). Evidence can be seen for example, 
in the maritime industry, as large maritime 
centres are often found in cities (Verhetsel & Sel, 
2009). The concentration of the maritime port 
sector in world global cities particularly stands 
out (Jacobs, Ducruet, & de Langen, 2010; Merk, 
2013). The concentration of economic activities 
results in knowledge spillovers in the form of 
either Marshall-Arrow-Romer externalities 
between firms in similar sectors, Jacobian 
externalities between firms in different sectors 
or urbanisation externalities (Glaeser, Kallal, 
Scheinkman, & Shleifer, 1992) resulting from 
urban size and density. The combination of these 
externalities in metropolitan regions stimulate 
formal and informal face-to-face exchanges 
often called buzz (Bathelt, Malmberg, & 
Maskell, 2004), which promote the generation 
and diffusion of innovations. Such innovations 
in metropolitan regions foster entrepreneurial 
activities, which lead to the formation of new 
firms (Boschma, 2013). This attracts labour, 
which might have become redundant due to 
productivity increases or demand saturation from 
non-metropolitan regions, further increasing 
concentration in metropolitan regions (Florida, 
Gulden, & Mellander, 2008; Frenken, Van Oort, 
& Verburg, 2007).

Knowledge spillovers generated in 
metropolitan regions however, decay with 
distance. It has empirically been found that they 
become irrelevant after 80km in the US (Acs, 
2002; Varga, 2000) and 250km in European 
regions (Moreno, Paci, & Usai, 2005) from their 
point of origin respectively. The type of region 
also determines the type of firms present, which 
in turn determines the type of activities carried 
out (Isaksen, 2014; McCann, 2008). For example, 
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it can be inferred from Verhetsel and Sel (2009) 
that world maritime cities, from which container 
shipping companies make major administrative 
decisions shaping the shipping industry, are all 
metropolitan cities. Similarly, Hall and Jacobs 
(2012) contend that maritime ports are still urban 
despite recent transformations in the maritime 
industry brought about by globalisation.

According to McCann (2008), knowledge 
intensive activities that foster innovations are 
mostly carried out in increasing return to scale 
environments  associated with metropolitan 
regions, while low knowledge-intensive activities 
are often associated with non-metropolitan 
regions. This argument is corroborated by Jacobs 
et al. (2011), from whose study it can be inferred 
that providers of advanced maritime producers 
services (AMPS) are primarily located in urban 
environments. Implicitly, larger companies are 
more likely to be in metropolitan regions with 
greater demand, while non-metropolitan regions 
are characterised by the dominance of small and 
medium size enterprises (SMEs). For example, 
the study by Doloreux (2006) on regional 
innovation in the maritime industry shows that 
most of the maritime firms in non-metropolitan 
Quebec are SMEs. SMEs often have limited 
research and development (R&D) resources 
and therefore tend to innovate incrementally 
(European Commission, 2006; Isaksen, 2014).

It can be inferred from the above discussion 
that innovation is more likely to be created 
and contained within large agglomerations. 
The innovation handicaps of non-metropolitan 
regions can also relate to the lack of critical mass 
of economic actors, human capital, knowledge 
organisations and institutions to generate 
spillovers benefits, as well as to their distance 
from innovation centres. Therefore appropriate 
frameworks are needed in order to promote 
innovation in these regions (Melançon, 2011).

It will be misleading however to assume 
that other forms of proximities (cognitive, 
social, institutional, organisational) (Boschma, 
2005) are not necessary for innovation, or that 
businesses located in non-metropolitan regions 
do not innovate (Fitjar & Rodríguez-Pose, 

2011a). The key argument being made is that 
non-metropolitan regions face greater challenges 
to innovation, and that influential theoretical 
approaches to innovation promotion (clusters 
and RIS) have been developed with metropolitan 
regions in mind, and therefore are less relevant 
for these regions. Several authors have critically 
analysed the impact of these frameworks on 
regional competitiveness, in the context of the 
maritime industry in non-metropolitan regions. 
The next section reviews this literature.

Maritime Cluster/RIS Approaches to Regional 
Competitiveness
The concept of clusters and RIS are influential 
analytical tools that have received significant 
attention from maritime scholars. In accordance 
with Doloreux et al. (2016), the maritime clusters/
RIS literature can be broadly categorised into 
three groups. The first group describes the actors 
and institutional arrangements for maritime 
clusters/RIS (Brett & Roe, 2010; Chang, 2011; 
Monteiro, 2015; Morrissey & O’Donoghue, 
2013; Ortega, Nogueira, & Pinto, 2013; Othman, 
Bruce, & Hamid, 2011). The second group 
is concerned with the effects of  clusters/RIS 
dynamics on the innovative activities of maritime 
firms (Benito, Berger, De la Forest, & Shum, 
2003; de Langen, 2002; Doloreux & Melançon, 
2008; Makkonen, Inkinen, & Saarni, 2013; Pinto 
et al., 2015). The third group relates to maritime 
clusters/RIS approaches to competitiveness 
in the maritime industry, and by extension the 
region where maritime activities are located 
(Ding et al., 2014; Doloreux & Melançon, 2009; 
Doloreux et al., 2016; Flitsch, Herz, Wolff, & 
Baird, 2014; Melançon & Doloreux, 2013; Merk 
& Dang, 2013; Pinto & Cruz, 2012), or even the 
country as a whole (Salvador, 2013; Shinohara, 
2010).

As already mentioned, this paper is primarily 
concerned with conceptual approaches used to 
promote innovation in the maritime industry 
in non-metropolitan regions. Therefore, in line 
with its purpose, the review focuses on the third 
group, specifically focusing on the sub-national 
level. The peer-reviewed articles relevant to 
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this third group are summarised in Table 1, and 
further discussed below.

The effect of cluster/RIS approaches have 
extensively been studied in the context of the 
non-metropolitan region of Quebec’s Coastal 
region (QCr) (Canada), and five of the seven 
relevant articles directly dealing with the 
subject matter relate to this region. Doloreux 
and Shearmur (2006) assess the effectiveness 
of a clusters policy as tool for promoting 
employment growth through innovation in the 
maritime in QCr. Following their analysis, they 
contend that from a theoretical standpoint, the 
clusters approach, which is built on assumptions 
of proximity between regional actors and 
principles of agglomeration economies, is 
inappropriate for QCr. 

On the effect of maritime cluster policy on 
employment growth in the maritime industry in 
QCr, Doloreux et al. (2016) look at the effect 
of a maritime cluster approach to employment 
growth on various maritime sectors over a ten 
year-period (2001-2011). In addition, they 
compare employment growth in sectors related 
to QCr’s maritime cluster and the rest of Quebec 
and assess whether occupations in maritime 
sectors have become more science- inclined. 
They conclude that the maritime cluster approach 
has had only a marginal effect on Quebec’s local 
economy and on the sectors targeted. 

Using a set of case studies involving semi-
structured interviews, Doloreux and Melançon 
(2009) examine the role of three innovation-
support organisations in the marine science 
and technology industry in QCr. The marine 
science and technology industry is a component 
of the QCr’s maritime industry (Doloreux & 
Melançon, 2008; Doloreux et al., 2016). These 
innovation-support organisations are involved 
in the acquisition and diffusion of technological 
ideas, solutions and know-how in the marine 
science and technology innovation system. 
The rationale for the development of these 
organisations is based on the RIS approach, 
the narrow perspective, and they represent the 
knowledge production and diffusion subsystem. 
They were developed in anticipation that their 

activities will stimulate regional innovation 
through knowledge spillovers and the formation 
of new industries. Doloreux and Melançon 
(2009) conclude after their study that, although 
innovation-support organisations have played 
a key role in the production and diffusion of 
know-how, the results have been hindered by 
regional characteristics, including the lack of 
critical mass of researchers as well as that of 
firms able to utilise the innovation produced.

Melançon and Doloreux (2013) examine 
the effectiveness of the narrow view of the 
RIS approach, through the development of 
knowledge infrastructures, as a tool for analysing 
and planning innovation development in the 
maritime industry in QCr. Their study is similar 
to that of Doloreux and Melançon (2009), with 
the addition of including eighteen supports 
organisations as follows:  three higher education 
institutes, two public research institutes, 
nine technology transfer organisations, one 
vocational training organisation and three others. 
A key finding of their study is that developing 
a regional knowledge production subsystem 
without increasing the absorptive capacity of 
regional maritime firms leads to a marginal 
effect on regional industrial competitiveness.

In addition to examining the driving 
forces and the development of three Canadian 
maritime clusters (QCr, St. John, and British 
Columbia), Doloreux and Shearmur (2009) also 
discuss the role of cluster policy in promoting 
maritime industrial competitiveness in these 
Canadian regions. Regarding their second 
objective, these authors found that a maritime 
cluster approach to innovation has not led to 
significant increase in the innovative activities of 
maritime firms. They argue that maritime cluster 
approaches to industrial competitiveness, and 
by extension regional competitiveness can only 
lead to marginal results in non-metropolitan 
regions lacking agglomerations economies. 
Similarly, they contend that though local buzz 
and networking might benefit firms in remotes 
areas, they need not to be exclusively regional 
in nature.
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Flitsch et al. (2014) do not directly deal 
with a specific region but their conclusion 
regarding the approach to cluster development  
and implementation is particularly relevant, as 
top-down policies ignoring regional specificities 
and developed without regional stakeholders’ 
consultation are most likely to fail (Boschma, 
2014). Similarly, Ding et al. (2014) do not 
explicitly refer to RIS and do not discuss regional 
characteristics but he investment strategies of 
Chinese regions follow this approach, through 
the development of knowledge infrastructure. 
Furthermore, although Djoumessi, Chen, and 
Cahoon (2019) do not specially emphasise the 

type of region, they demonstrate that irrespective 
of location, strategies for promoting innovation 
in the maritime industry should incorporate 
measures to develop the internal innovative 
capabilities of firms.

A key outcome of the above review is that 
maritime clusters/RIS approaches to regional 
competitiveness, though appealing to regional 
policymakers (they have been and continue to 
be used as competitiveness approaches) in non-
metropolitan regions, have a marginal effect on 
regional industrial innovation and employment 
growth. Consequently, subsequent attempts to 
use these frameworks should consider regional 
specifics.

Table 1: Literature related to maritime clusters/RIS approaches to regional competitiveness

Author (s) 
(year)

Journal Purpose Conclusions
Framework 

used
Region/
Country

Melançon 
and 

Doloreux 
(2013)

Regional 
Studies

Analyse the effectiveness 
of the RIS approach as a 
tool to analyse and plan 
innovation development 
in the periphery.

Well-developed knowl-
edge infrastructures 
(knowledge produc-
tion subsystem) do not 
automatically lead to 
the development com-
petitive regional pro-
duction subsystem. 

RIS – Narrow 
view

QCr/Canada

Ding et al. 
(2014)

Marine 
Policy

Analysis of the 
competitiveness of 
the maritime industry 
along the eastern cost 
of China 

Continued invest-
ments in the regional 
maritime industry will 
likely lead to regional 
growth but attention 
should consider envi-
ronmental issues. 

RIS – Narrow 
view (to a 

lesser extent)

Shandong, 
Zhejiang, 
Fujian, 

Guangdong 
and Jiangsu/ 

China

Djoumessi 
et al. (2019)

Marine 
Policy

Identify the factors 
influencing innovation 
in maritime clusters 

To promote innovation 
in maritime clusters, 
clusters policies 
should also include 
firm level strategies

Clusters

Perth 
Metropolitan 
region and 
Tasmania/
Australia
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Doloreux 
and 

Shearmur 
(2009)

Marine 
Policy

Examine the driving 
force and the devel-
opment processes of 
different maritime 
clusters and the role 
of clusters policy in 
maritime competi-
tiveness promotion 
and the key institu-
tional and geograph-
ic barriers that affect 
their growth and de-
velopment.

No significant increase 
in innovative because of 
clusters policy. The re-
gion’s size, the level of 
agglomeration already 
present, its proximity 
to major agglomeration 
centres conditions the 
effectiveness of clus-
ters policies. Local buzz 
necessary to innovation 
should not be exclusive-
ly focused on regional 
actors. 

Clusters

QCr, 
Labrador  and 
Newfoundland 

British 
Columbia/

Canada

Doloreux 
et al. 

(2016)

Marine 
Policy

Examine the impact 
of maritime clusters 
policy on regional 
employment growth.

The cluster has had only 
a marginal effect on 
employment resources 
risk being wasted given 
the amount of investment 
in cluster approaches.

Clusters
QCr/Canada

Flitsch et 
al. (2014)

Maritime 
Economics 
& Logistics

Examine the stages 
of development of 
clusters policy.

Clusters policies will 
benefit regions if de-
veloped through public-
private partnerships, in 
addition to following a 
bottom-up approach.

Clusters
North- Sea 

region

Melançon 
and 

Doloreux 
(2013)

Regional 
Studies

Analyse the effec-
tiveness of the RIS 
approach as a tool 
to analyse and plan 
innovation develop-
ment in the periph-
ery.

Well-developed knowl-
edge infrastructures 
(knowledge production 
subsystem) do not auto-
matically lead to the de-
velopment competitive 
regional production sub-
system. 

RIS – 
Narrow 

view

QCr/Canada

Ding et al. 
(2014)

Marine 
Policy

Analysis of the 
competitiveness of 
the maritime industry 
along the eastern cost 
of China 

Continued investments 
in the regional maritime 
industry will likely lead 
to regional growth but 
attention should consid-
er environmental issues. 

RIS – 
Narrow 
view (to 
a lesser 
extent)

Shandong, 
Zhejiang, Fujian, 
Guangdong and 
Jiangsu/ China
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It is now well established that maritime 
clusters/RIS approaches to innovation in non-
metropolitan regions have only produced 
marginal results. The logical question therefore 
is: What is the alternative ? Though current 
studies conclude that the current approaches are 
inappropriate, they fail to provide an alternative 
approach, leaving regional policymakers with 
no viable option. This paper goes a step further 
in the following section to provide such an 
alternative.

An Alternative Approach for Promoting 
Regional Competitiveness in the Maritime 
Industry
The alternative proposed in this paper is another 
economic geography concept, namely the CRA 
approach to regional competitiveness (Asheim, 
Boschma, & Cooke, 2011; Asheim, Moodysson, 
& Tödtling, 2011; European Commission, 2006). 
This section first discusses its rationale and its 
links to clusters and RIS approaches, followed 
by its innovation enablers (building blocks). 
Its limitations are subsequently discussed. The 
section ends with a proposed reconceptualisation 
of the CRA approach.

CRA Rationale And Definition
According to Boschma (2014), the CRA 
concept was developed when the limitations 
of technology and innovation policy that had 
been, and continue to overemphasise a research 
and development (R&D) driven approach to 
innovation had become apparent.  It has been 
argued by Hansen and Winther (2011) that such 
an approach increases interregional inequalities 
because high-tech industries are predominantly 
located in metropolitan regions, which are major 
beneficiaries of R&D policies. The approach has 
also been criticized for being inclined towards the 
science push model of innovation characterised 
by basic and applied research, product and 
process development, production, marketing and 
diffusion (Doloreux, 2002). Following recent 

work on innovation systems (Asheim et al., 2015; 
Martin & Trippl, 2014), there is now widespread 
agreement that innovation is an interactive 
learning process combining science, technology, 
innovation (STI), and doing, using, interacting 
(DUI) modes of innovation (Asheim, 2012). 
Similarly, Porter (1990) contends that the unique 
resources allowing companies to innovate need 
not be R&D, rendering the distinction between 
low and high regions irrelevant.

The CRA approach therefore adopts Porter’s 
(2000) view that all industries can be innovative, 
and for a high cost country, competitiveness 
in the globalisation knowledge economy is 
achieved through product differentiation and 
cost efficiency, a view also shared by Asheim, 
et al., (2007). It however differs from Porter’s 
(2000) view by building on the innovation 
system approach (Lundvall, 2008) to explain 
how innovation develops with regard to the 
public sector’s role in innovation. While Porter 
(2003; 2000; 1990) argues that innovation is 
predominantly market driven and occurs because 
of companies being co-located in geographical 
entities called clusters, the innovation system 
approach contends that innovation occurs 
through an interactive learning process (between 
the knowledge production and exploitation 
structures) and that competitiveness is enhanced 
by innovation policy. Consequently, CRA 
advocates “a stronger role of government and 
public policies in initiating public-private 
collaborations in the promotion of innovation 
and competitiveness” (Asheim, Moodysson, 
& Tödtling, 2011). Following from this, CRA 
means turning comparative advantage into 
competitive advantage through an explicit policy 
push promoting a Chamberlinian monopolistic 
competition based on product differentiation 
creating unique products, an assumption which 
was fundamental for Porter’s cluster approach 
also (Asheim, Moodysson, & Tödtling, 2011). 
With this definition and rationale in mind, one 
might ask what its innovation enablers are. The 
next section explains the building blocks of 
CRA.
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The CRA Building Blocks
Central to the CRA framework is that advantage 
through innovation does not automatically 
occur when similar or related industries are 
co-located in the same region. Rather, it must 
be pro-actively constructed through policy. 
There is however no one size fits all approach 
to promoting innovation for all types of regions 
(Tödtling & Trippl, 2005). Thus, policy tools 
should be fine-tuned to regional specificities. 
Four innovation enablers, constitute its building 
blocks when adapting policy: the knowledge 
base/innovation mode, the RIS, related variety, 
and knowledge sourcing (Karlsen et al., 2011).

The knowledge base approach can be traced 
back to Laestadius (1998) and has been further 
expanded on by Asheim and Coenen (2005), 
Martin and Moodysson (2011) and Manniche, 
Moodysson, and Testa (2016). The key idea here 
is that innovation policy should be tailored to a 
firm’s dominant mode of innovation (Asheim, 
Boschma, & Coenen, 2011; Jensen, Johnson, 
Lorenz, & Lundvall, 2007). A synthetic 
knowledge base refers to firms dominated by 
STI while a synthetic knowledge base refers to 
firms dominated by DUI. Isaksen and Karlsen 
(2012) have used the term complex, combined 
innovation (CCI) to characterise firms using 
both STI and DUI modes of innovation. 

A symbolic knowledge base on the other 
hand refers to companies involved in the artistic 
and cultural industry using signs and aesthetic 
symbols to innovative. It has been proven 
empirically that firms combining knowledge 
bases are more innovate compared to those 
relying on a single type of knowledge (Tödtling 
& Grillitsch, 2015). Again, this has implications 
for regional approaches to innovation, as the 
dominant innovation mode will determine the 
approach.

The second building block of the CRA relates 
to the type of RIS. Narrowly conceptualised, a 
RIS is made up of two subsystems: the knowledge 
production and the knowledge exploitation 
structures (Asheim et al., 2015). While the 
knowledge production structure is made up of 

university and R&D organisations in the region, 
the knowledge exploitation structure consists of 
firms exploiting the knowledge produced. This 
narrow conceptualisation emphasises that the 
STI type of innovation is more likely to occur 
in metropolitan regions, where firms need to be 
in contact with advanced research institutions. 

The CRA advocates a broader definition 
of the RIS which include all the actors and 
activities affecting learning and innovation in 
the region. In addition to universities and R&D 
institutes, the knowledge production structure is 
expanded to include higher education institutes 
(HEI), science parks, technical and vocational 
education institutes (Asheim, 2012). The broader 
view takes into account DUI and CCI modes, in 
addition to STI innovations. As such, contrary 
to the narrow view which is more inclined 
towards metropolitan regions, it applies both to 
metropolitan and non-metropolitan regions.

The third building block relates to the 
knowledge sourcing pattern of firms. It is now 
accepted that firms do not innovate in isolation 
(Fagerberg, Mowery, & Nelson, 2005). The 
limitation of a local buzz approach, which is 
negative lock-in, has also been identified by Fitjar 
and Rodríguez-Pose (2011b). In the globalising 
knowledge economy, firms within regions rely 
not only on regional sources for knowledge, but 
increasingly seek complementary knowledge 
necessary for innovation at the national (Gertler 
& Wolfe, 2006; Isaksen & Kalsaas, 2009) and 
international levels (Laursen & Salter, 2006; 
Tödtling & Trippl, 2015). By doing so, they 
apply an open innovation model (Chesbrough, 
2003). Understanding and facilitating the 
knowledge sourcing patterns of firms located 
in non-metropolitan regions is particularly 
important, as it helps update their innovative 
practices and prevent lock-ins.

The fourth building block, related variety, 
denotes the degree of cognitive relatedness 
between regional industries as well as the 
degree of similarity of inputs of production. 
For example, shipbuilding is cognitively related 
to the mining industry (Smith, 2005). Frenken 
et al. (2007) and Nooteboom, Van Haverbeke, 
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Duysters, Gilsing, and van den Oord (2007) 
provide empirical evidence that a low cognitive 
distance (dissonance?) between regional 
industries leads to knowledge spillovers that 
bring about innovation and the formation of 
new firms through regional branching. High 
related variety among industries is primarily 
linked to metropolitan regions (Frenken et al., 
2007). It increases their absorptive capacity and 
facilitates the diffusion of innovation between 
related industries (Boschma & Iammarino, 
2009; Giuliani & Bell, 2005). Sourcing extra-
regional knowledge might also serve as a means 
to increase related variety in a region (Isaksen & 
Karlsen, 2013). 

Figure 1: Schematic representation of the CRA approach

As the four building blocks incorporate the 
most recent advances in regional innovation 
research, the CRA approach has been termed 
“state-of-the art” (Asheim, Moodysson, & 
Tödtling, 2011). The four building blocks 
discussed above can be likened to inputs in the 
CRA approach, while continuous innovation is 
the output (Figure 1). A number of authors have 
applied the CRA approach to regional industries 
(Isaksen & Karlsen, 2013; Karlsen et al., 2011) 
and have pointed out some of its shortcomings, 
as discussed in the next section.

Limitations of the CRA Approach
As established above, the CRA framework 
is closely linked to clusters and RIS (narrow 
perspective) approaches, which are modelled 
on principles of agglomeration economies. The 
lack of critical mass of firms in non-metropolitan 
regions also means that they will be host to few 
cognitively related firms. However, related 
variety can brought into these regions by either 
sourcing extra-regional knowledge or attracting 
cognitively related firms through location 
incentives (Isaksen & Karlsen, 2013).

According to Karlsen et al. (2011), the 
type of industry found at the regional level is 
important when applying the CRA. The current 
CRA framework, like clusters and RIS (narrow 
perspective) is primarily modelled on industries 
with an analytic knowledge base, linked to STI 
mode of innovation, and thus the linear model. 
According to Doloreux (2002), the linear model 
of innovation is sequenced as follows: 

•	 Investments in R&D;
•	 Product and process development;
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•	 Production;
•	 Marketing; and
•	 Diffusion.

Examples of industries characterised by this 
mode include biotechnology and nanotechnology 
(Asheim et al., 2011). Such industries require 
access to high-tech universities and R&D centres 
primarily located in metropolitan regions, and 
thus are mostly found in metropolitan regions. 
Not all industries however innovate linearly. 

Industries characterised by a synthetic 
knowledge base, associated with the DUI mode 
of innovations, mainly innovate by modifying 
existing products and processes. R&D plays a 
lesser role as an industry with a STI mode and 
generally takes the form of applied research. 
Examples of industries with a synthetic 
knowledge base/DUI mode of innovation 
include plant engineering, specialised industrial 
machinery and shipbuilding (Asheim, Boschma, 
& Coenen, 2011). Industries dominated by the 
DUI modes of innovation are most likely to be 
found in non-metropolitan regions (Isaksen, 
2014). 

More recently, Tödtling and Grillitsch 
(2015) have provided evidence that firms 
combining knowledge bases/innovation 
modes innovate more wherever they are 
located. They use the term combinatorial to 
designate businesses drawing simultaneously 
from analytic, synthetic or symbolic types 
of knowledge, from the STI and DUI modes 
of innovation, or sourcing knowledge from 
different spatial context (regional, national 
or international). Isaksen and Karlsen (2013) 
also contend that focusing on combinatorial 
knowledge bases/innovation modes is key when 
applying the CRA to non-metropolitan regions. 
This is important, as it allows firms located in 
these regions to supplement their predominantly 
synthetic type of knowledge and DUI mode of 
innovation with the analytic type of knowledge, 
the STI mode of innovation as well as extra-
regional knowledge. Such combinations might 
foster innovation in non-metropolitan firms 
(Tödtling & Grillitsch, 2015).

According to Isaksen and Karlsen (2013), 
the CRA approach ‘does not really address the 
firm level’. They argue that sourcing extra-
regional knowledge without the necessary 
internal competences will have little effect on 
firms’ innovation activities. This is more relevant 
for non-metropolitan regions where firms are 
mostly SMEs (Flåten et al., 2015). This lack of 
focus of the CRA approach on the firm level can 
be explained by its strong links to the narrow 
view of the RIS approach. Asheim et al. (2015) 
have argued that the RIS approach, a major 
source of inspiration of the CRA approach ‘is 
somewhat blunt as a tool for understanding the 
organisation of innovation from the perspective 
of the actors’. Actors refers to organisations and 
individuals, the RIS being primarily concerned 
with the macro and meso levels of institutions 
and social systems respectively (Asheim et al., 
2015).

Focusing on the firm level is more relevant 
for businesses located in non-metropolitan 
regions, as it has been empirically proven by 
Huggins and Johnston (2009) and Tödtling 
and Trippl (2015) that access to extra-regional 
knowledge enhances the innovative performance 
of firms in non-metropolitan regions. In their 
study of innovation of the ICT sector in Austrian 
regions, 

Tödtling and Grillitsch (2015) found a 
strong relationship between the firms’ internal 
knowledge competencies and their ability to 
absorb extra-regional knowledge. The findings 
are in line with the literature on absorptive 
capacity. Similarly, Hewitt-Dundas and Roper 
(2011) and Pelkonen and Nieminen (2016) 
concur that efforts to increase the innovative 
performance of firms in non-metropolitan 
regions by facilitating access to extra-regional 
knowledge and publicly funded R&D activities 
were constrained by their absorptive capacity. 
Likewise, Capello and Lenzi (2013,) argue that: 
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The condition for a region to acquire 
knowledge from outside its boundaries is 
territorial receptivity, broadly defined as the 
capacity of the region to interpret and use 
external knowledge to achieve complementary 
research and science advances, more generally 
the absorptive capacity of a region à la Cohen 
and Levinthal (1990).

Absorptive capacity can be thought of as 
‘the ability of a firm to recognise the value of 
new, external information, assimilate it and 
apply to commercial ends’ (Cohen & Levinthal, 
1990). It impacts greatly on a firms’ internal 
innovative capabilities, such as their technology 
absorptive capacity and their technological 
innovation capabilities (Spithoven, 2011; 
Yam, et al., 2011). Sternberg and Arndt (2001) 
also provide convincing evidence that firm-
specific determinants of innovation are more 
important than either region-specific or external 
factors. In relation to the maritime industry 
in non-metropolitan regions, increasing the 
absorptive capacity of maritime firms, which 
are predominantly SMEs will pave the way for 
sourcing relevant extra-regional knowledge that 
can be utilised for innovation.

It can be inferred from the above limitations 
that the CRA framework as initially proposed 
needs to be reconceptualised if it is to be used 
as tool for analysing and promoting innovation 
in non-metropolitan regions. Such reformulation 
will pave the way for its application in the 
maritime context, as current approaches have 
so far led to marginal results. The next section 
presents a reformulated CRA framework for 
metropolitan regions. 

A Proposed Reconceptualisation Of The Cra 
Approach For Non-Metropolitan Regions
Isaksen and Karlsen (2013) argue that applying 
the CRA approach in non-metropolitan regions 
requires:

•	  A greater focus on the innovative capabilities   
of firms;

•	 Less emphasis on the endogenous capacity 
of RISs, which implies acquiring relevant 
knowledge for innovation from extra-regional 
sources; and

•	 Applying a combinatorial knowledge base 
approach.

Sourcing extra-regional knowledge is 
relevant only if firms have the capabilities to 
utilise that knowledge. Combining knowledge 
bases equally results in having the competencies 
to use the analytic type of knowledge for 
innovation. This paper therefore argues for the 
inclusion of a fifth building block in the CRA 
framework dealing with firms’ internal innovative 
capabilities, since they greatly influence their 
capacity to exploit extra-regional knowledge, and 
innovate (Tödtling & Grillitsch, 2015). In their 
study on the effectiveness of a (maritime) RIS 
approach to regional competitiveness through 
innovation, Melançon and Doloreux (2013), 
noted that the limited results achieved by the 
supply of innovation support organisation were 
due partly to the ”limited absorptive capacity of 
regional maritime firms”. This finding reiterates 
the fact that addressing the absorptive capacity 
is a key issue for maritime firms located in non-
metropolitan regions.

Isaksen and Karlsen (2013) however, 
only made suggestions regarding the inputs 
of the CRA approach. The output, continuous 
innovation remains broad. This paper contends 
that specifying the types of innovations 
promoted through the CRA approach is equally 
important. The CRA framework, clusters and 
RIS, are primarily modelled on industries where 
the linear mode of innovation dominates. The 
linear model of innovation is closely linked to 
radical innovations, which are innovations new 
to the industry or new to the world. 

Firms dominated by the DUI mode 
innovate however mainly incrementally, that is 
by modifying existing products and processes. 
Radical and incremental innovations are 
however biased towards manufacturing, which 
has dominated innovation research (Carlborg, 
et al,. 2014; Gallouj & Weinstein, 1997). The 
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dominance of the world economy by the service 
sector has led to the increased recognition of 
service innovation (Mention, 2011). There is 
a consensus in the innovation literature that a 
Schumpeterian perspective should be adopted in 
innovation studies (Tödtling & Grillitsch, 2014). 
It recognises four types of innovations (radical, 
incremental, organisational and marketing 
innovations), paving the way for the inclusion 
of both manufacturing and service firms in 
innovation surveys (OECD, 2005).

The maritime industry has a multi-sectorial 
knowledge base including both manufacturing 
and service firms. While a sector like maritime 
technology is R&D driven (analytic knowledge 
base, thus radical innovations), shipbuilding 
and maritime equipment manufacturing are less 
R&D driven and characterised by a synthetic 
knowledge base, thus dominated by incremental 
innovations. AMPS and the port sector on 
the other hand are more likely to introduce 
organisational and marketing innovations. 
A Schumpeterian perspective to innovation 
however allows for the inclusion of both types 
of firms in the same survey. This is reflected in 
Doloreux (2006; 2008) studies on the innovative 
activities of maritime firms in non-metropolitan 
Canada (QCrs in particular), where all the four 
types of innovations were identified. In these 
studies, most maritime firms were engaged 
neither in intra, nor in extra-regional knowledge 
sourcing. As already explained, this might 
limit their innovative potentials, as access to 
knowledge and the ability to utilise knowledge 
sources elsewhere is key to firms’ innovative 
capacity.

Taking into account the deficiencies of 
the current CRA approach and in line of the 
above suggestions, this paper proposes a 
reformulation as shown in Figure 2.  Compared 
to the initially proposed CRA approach, made 
up of four building blocks, the reconceptualised 
framework in this paper has a fifth block relating 
to firm’s internal innovative capabilities. The 
rationale for the inclusion of this block has 
been extensively discussed above and relate to 
the ability of firms to assimilate and convert 

new knowledge into innovation. Similarly, the 
reconceptualised framework clearly identifies 
the types of innovations to promote, making it 
easier for evaluation purpose.

In terms of its inputs, they differ substantially 
from those of other studies on innovation in 
the maritime industry at the non-metropolitan 
level. The innovation inputs for maritime firms 
identified by Doloreux (2006, 2008), (Doloreux 
& Melançon, 2008)  and Pinto et al. (2015) 
include: internal R&D, employee training, the 
acquisition of external R&D, the acquisition of 
machinery and equipment, collaboration with 
regional or extra-regional firms/institutions for 
the purpose of innovation and the acquisition 
of external competences. These inputs can 
be allocated to different building blocks of 
the framework proposed in this paper. For 
example, collaboration with regional or extra-
regional firms/institutions, the acquisition of 
external R&D and competences relate to open 
innovation, the intensity of internal R&D relates 
to the knowledge base/innovation mode and 
employee training relates to firm’s internal 
innovative capabilities.

In terms of its outputs, they are similar to 
those identified in other maritime studies such 
as Jenssen and Randøy (2002), Doloreux (2006; 
2008) and, Doloreux and Melançon (2008). 
In accordance with these authors, maritime 
organisations like other type of firms can 
innovate by being first in the world to introduce 
a product, an operational or organisational 
process, a service, or a marketing method. They 
can also innovate by introducing a product, a 
service an operational/organisation process or 
a marketing method developed by other firms. 
The term ‘new’ in Figure 2 therefore relates 
to innovations new to the world or to the firm. 
Finally, firms can innovate by significantly 
improving their existing products, services, 
operational or organisational processes and 
marketing methods.

The reconceptualised framework is, 
therefore, clearly relevant to the maritime 
industry and might help to establish a clear 
relationship between innovation inputs and 
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Figure 2: Reconceptualised CRA approach for non-metropolitan regions

outputs. Such a link is still missing in current 
studies on regional innovation in the maritime 
industry, especially in the context of non-
metropolitan regions. 

Conclusion and Direction for Future Maritime 
Research
This paper centred on conceptual tools 
policymakers have relied upon to promote 
regional innovation in the maritime industry, 
in the context of non-metropolitan regions. The 
principal gap identified in the current literature 
is that no clear alternative is provided, although 
there is a consensus that current approaches have 
yielded little results for maritime firms located 
in non-metropolitan regions. Building on the 
limitations of the most influential approaches 
to regional innovation, this paper has provided 
such an approach, namely: the CRA approach to 
regional innovation in the maritime industry.

In addition to addressing the identified gap, 
this paper introduces the CRA approach to the 
maritime environment. It has already been found 
useful when applied to other industries in its 
original form. Being a step ahead (as built on 
their limitations) of clusters and RIS approaches 
(already well-established to the maritime 
environment), the CRA approach provides 
maritime scholars with a new theoretical lens 
through which innovation the maritime industry 

can be analysed. Thus, paving the way for 
future research on innovation in the maritime 
industry in general, and on the right approach to 
promoting innovation in maritime firms located 
in non-metropolitan regions.

The topic of innovation and its geography has 
received little attention from maritime scholars, 
with the few extant studies mainly focusing on 
the national level. Maritime businesses however 
do not exist in abstract spaces, but often fall 
within one of the types of regions identified in 
this paper. They are thus influenced by regional 
characteristics. Moreover, innovation is the only 
viable alternative for maritime or other firms if 
they are to survive in a globalising knowledge 
economy. As established in this paper, 
innovation does not occur automatically, even 
when all the prerequisites are in place. It needs 
to be pro-actively promoted, especially in non-
metropolitan regions facing greater barriers to 
innovation. The reconceptualised CRA approach 
proposed by this paper may assist policymakers 
in regions other than the ‘happy few’ (Asheim 
& Coenen, 2005). It will be instrumental to 
understand the knowledge sourcing patterns 
of maritime firms located in non-metropolitan 
regions, the role played by the region in their 
innovative activities, the critical knowledge they 
use to innovate, as well as whether the presence 
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of cognitively related activities in the regions 
has an influence on their innovation activities. 
Such an understanding is critical when planning 
for competitiveness through innovation at the 
regional level.

As this paper is conceptual on nature, 
the reformulated framework needs to be 
scientifically and empirically tested, to assess 
its true value. Empirical studies are therefore 
needed to qualitatively assess and quantitatively 
measure the impact of the individual and 
collective building blocks of the CRA approach 
on firms’ innovation activities. 

Though developed with the intent of 
application in the broader maritime in regional 
Australia where a recent study by (Sakalayen, 
2014) narrowly focused on regional ports, the 
approach is generic in nature. Thus, providing 
a wide range of application across different 
industries. 
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