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Abstract The Finnish maritime cluster is an important sector of Finland's economy.
However, literature on innovative activities within the cluster is limited. This article
focuses on Finnish shipbuilding and marine industry firms. Several innovation types
are identified. These are analyzed according to general characteristics of firms. The
data is from a survey of 148 shipbuilding and marine industry companies; most of the
variables are ordinal scale and are analyzed with standard statistical survey methods.
Considering the significance and past technological achievements of the sector the
results indicate surprisingly low radical innovation related-activity and attitudes
towards it. As well, the results provide no evidence to support previous research,
suggesting that the shipbuilding and marine industry produces more organizational
than technological innovations. The innovativeness of the firms varies according to
distinct characteristics such as size, intensity of in-house and collaborative R&D
activities, and level of internationalization. The empirical results provide a platform
for policy implications and directions for future research; innovations concerning
environmental efficiency are raised as an important future area of development.
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1 Introduction

This paper addresses the innovation activity of shipbuilding and marine industry firms in
Finland. The maritime cluster is one of the most significant industrial sectors in Finland's
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economy. It includes approximately 2,900 firms, 43,400 employees, and had a total
revenue of 13.2 billion Euros in 2006 (Karvonen et al. 2008). The article deals with the
key concept of innovation, as it is a crucial factor in the performance, profitability,
productivity, and growth of firms. In short, innovative activity, including research and
development (R&D), is positively related to firm-level productivity, performance and
market position (e.g., Calantone et al. 2002; Feeny and Rogers 2003).

There is an extensive body of literature discussing the heightened innovativeness,
due to positive information externalities and knowledge spillovers, of firms belonging
to clusters (e.g., Baptista and Swann 1998; Beaudry and Breschi 2003). Still in-
novations do not always require a cluster and the mere presence of a cluster is by no
means a direct and causal indication of success and high innovative output (Kasabov
2008). Therefore, research elaborating the linkages between clusters and innovation
has been a recurring topic inside scholarly debate. However, while high-tech sectors
(e.g., Cooke 2002) have been studied intensively with respect to their innovative
activities, the maritime industry and closely related fields lack such extensive liter-
ature. Innovation in the maritime industry (or cluster) has been studied in some
nations or regions: for example in the Canadian province of Quebec (Doloreux
2006; Doloreux and Melangon 2008; Melangon and Doloreux 2011), in the
Netherlands (de Langen 2002) and in Norway and Spain, where the innovative
activities of the maritime industry cluster (Asheim and Isaksen 2002; Benito et al.
2003; Isaksen 2009) in connection with shipping (Jenssen and Randey 2002; Jenssen
2003) and the port sector (Blanco et al. 2010, 2011), have been subject to more
rigorous review. In Finland, the maritime cluster has been studied quite intensively,
and in recent years, this has included economic and employment effects (Viitanen et
al. 2003; Karvonen and Holma 2009). However, studies on the innovativeness of the
Finnish maritime cluster are relatively few.

Industries can be viewed as clusters or sectoral systems of innovation and produc-
tion, where agents other than firms are also taken into account (Porter 1990; Malerba
2002; de Langen 2008). These include public sector operations and companies from
other industries that collaborate with the maritime industry. In this study, however, the
focus is on firms, although the effects of other organizations are duly recognized. The
analyses concerns the maritime industry's shipbuilding and marine industry block
(shipyards and their suppliers including firms affiliated with machinery, electronics,
interiors and security industries), as they comprise, alongside shipping and port
operations, the core sector of the maritime cluster.

An innovation is conceptualized here in the traditional way, as the implementation
of a new (or significantly improved) product, service, process, marketing or organi-
zational method, to fill a market demand (see Lam 2005; OECD 2005). The paper
also applies a conceptual distinction between radical and incremental innovations.
Radical innovations are designed to meet the needs of emerging customers and
markets, and incremental innovations are improvements on an existing implement
designed to meet the needs of existing customers or markets (e.g., Jansen et al. 2006).
The distinction between radical (novel) and incremental innovations is important, as
radical innovations are more significant contributors to total productivity (Duguet
2006). However, it should be noted that the examination of an innovation's degree of
novelty is problematic as there is no clear consensus either on the definition or the
operationalization of radical innovations (see Amara et al. 2008). Furthermore,
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innovations are viewed from the perspective of demand. Thus, the article separates
“product, service, and production” innovations from “organizational and marketing” ones.

As pointed out, there is a gap between the rich literature of high-tech industries and
studies on the innovative activities of maritime industry. Here, questionnaire data and
statistical methods are applied to shed light upon the innovativeness of the Finnish
shipbuilding and marine industry and on the effects of a firm's characteristics (size,
the level of internationalization, and R&D activities). The hypotheses drawn from
previous research are analyzed according to survey methodology. Due to the proper-
ties of the ordinal variables, plot-box, and Mann—Whitney U tests are mainly used, to
illustrate imbalances between innovation activity indicators. The results are
contrasted and discussed in relation to earlier studies. The paper concludes by
considering policy implications and directions for further research.

2 Conceptual debates in the literature
2.1 Innovation and firms

R&D efforts and innovation are key factors in explaining a firm's better performance,
profitability, productivity, and growth. This is supported by Reichstein (2004) and
Morone and Testa (2008), who found statistical evidence of a positive association
between high firm growth rates and innovation. Also, in relation to small firms at
least, it has been demonstrated that innovating firms outperform their less innovative
peers (Roper 1997; Freel 2000).

In general, a firm's size plays a significant role in its innovativeness. This notion is
particularly relevant to the maritime industry with its diverse number of companies of
various size (employed personnel) and amount of revenue and turnover. While the
traditional Schumpeterian way of thinking holds that small firms are at a disadvantage
vis-a-vis generating innovations (see e.g. Malerba and Orseniga 1997), more recent
studies have stressed the importance of small firms in making a crucial contribution to
innovative activity (also Acs and Audretsch 2003) stating that small new entrepre-
neurial firms are the pioneers of many major innovations as many established firms
are unable to enter emerging market niches and outperform the new ventures
(Serensen and Stuart 2000). Accordingly, as proposed by Fritsch and Meschede
(2001), it seems that small enterprises tend to be more innovative than large ones
with regard to R&D input: R&D expenditure rises less than proportionally with firm
size. It also seems that there is no real evidence for the existence of economies of
scale qua innovation activity (Arvanitis 1997). Moreover, returns from R&D are
decreasing, which implies that small firms are more innovative than large firms, as
they obtain more patents and citations in proportion to their R&D spending (Plehn-
Dujowich 2009), i.e., the number of innovations increases with more industry R&D
spending but at a decreasing rate (Acs and Audretsch 1988). Although the
innovative inputs are greater in large enterprises, they do not produce innova-
tions as effectively as in smaller firms. The effects of firm size are also relevant
to the kind of innovations made: empirical studies have shown that large firms
tend to excel in process innovations while the situation is more level with
product innovations (Yin and Zuscovitch 1998; Wagner and Hansen 2005). This
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notion is controversial however, as Cohen and Klepper (1996) have shown no innate
effect of firm size on R&D and innovation.

In general, collaboration with other institutions such as firms and universities can
increase innovative industrial performance and R&D productivity as well as enhance
R&D intensity (e.g., Baba et al. 2009; Tomlinson 2010), but cooperating to innovate is
more important for small firms, i.e., they overcome limitations by different use of
external knowledge and also benefit more from alliances than large organizations
(Stuart 2000; Barge-Gil 2010). Firms attempting to introduce higher level innovations
(new to the market rather than simply new to the firm) are much more likely to cooperate
in order to innovate (Tether 2002). However, the innovativeness of firms having internal
R&D and a high rate of highly skilled labor is much greater than that of other firms
(Frenkel 2000) and significant innovations are mainly produced in-house, whereas
purchased R&D services are more effective in creating incremental innovations
(Beneito 2006). Still, cooperation with other firms and research organizations (i.e., the
combination of in-house research, design and development efforts with outside talent) is
positively correlated with the innovation performance of small- and medium-sized
enterprises (MacPherson 1997; Zeng et al. 2010), but does not automatically guarantee
the success of innovative projects (Bourgain and Haudeville 2002). Differences also
exist in the sources of external knowledge according to the size of firms: university
research is a relatively more important source of innovation for small firms, whereas
industrial research is more important for large ones (Piergiovanni et al. 1997).

The above-mentioned views have been questioned (Tether et al. 1997; Tether
1998), and it is of course likely that in absolute numbers at least, larger firms produce
more innovations than smaller ones. At least micro-firms (less than ten employees)
seem to have significant difficulties in turning innovation into positive growth
(Morone and Testa 2008). There are also differences in innovative activities between
industry branches: high-tech firms exhibit a much greater innovative ability than
firms belonging to traditional industries (Frenkel 2000). Therefore, also the effect of
firm size on innovating differs between industry sectors: large firms have a relative
advantage in some industries (e.g., capital-intensive industries) while in others (e.g.,
young industries with a large proportion of skilled labor), small firms tend to have the
advantage (Acs and Audretsch 1987; Archibugi et al. 1995). However, Tsai and Wang
(2005) have demonstrated that the relationship between R&D productivity and firm
size is U-shaped (see also Pavitt et al. 1987). This is probably due to the fact that mid-
sized firms are more established than small firms and thus have less incentive to
innovate while on the other hand lack the innovative capacity of large firms
(Bertschek and Entorf 1996).

In addition to the role of firm size, Kafouros et al. (2008) have suggested that
internationalization is another significant firm-specific factor which allows compa-
nies to improve performance through innovation. Accordingly, it has been shown that
the propensity to export is strictly linked to a firm's ability to innovate (Roper and
Love 2002; Kirbach and Schmiedeberg 2008). In addition, Rogers (2004) has pointed
out that innovation may be higher in exporting firms, whereas foreign ownership may
lower innovation. All things considered, the innovative activities of Finnish ship-
building and marine industry firms are likely to vary across size groups and industry
branches, as well as according to their cooperative innovation activities, degree of
internationalization, and export propensity.
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2.2 Innovation and maritime industry

The innovation literature most often concerns communications technologies or other
rapidly developing technology industries, whereas the maritime industry may be viewed
as a traditional industrial branch. However, technological development and automation
have had a major impact on management and operational processes in ports and in
shipping (Graff 2009; Blanco et al. 2011; Poulis et al. 2011). Accordingly, shipbuilding
has been reshaped by growing role of turnkey deliveries, making the shipyards into
more assembly-focused operator. Methods for analyzing traditional industries are in
some cases poorly suited for investigating the shipbuilding and marine industry, since
the shipbuilding suppliers perform a vast number of different functions, especially in
cruise ship production, that can involve a couple of hundred supply firms with dozens of
different traditional industry codes. Thus, setting up boundaries which firm acts in the
maritime industry and which do not is ambiguous. Figure 1 provides a contextual
visualization of the diversity of the maritime sector. While the empirical data used here
concerns shipyards and their contractors in particular, innovation activity in the maritime
industry also concerns the interlinking and enhancement of public—private partnerships.

In comparison, a study on the nature of innovation activities of Quebec's coastal
maritime industry reveals that maritime firms are not intensively engaged in devel-
oping either product or process innovations, and only few firms have introduced them
(Doloreux and Melancon 2008). In a survey of the Dutch maritime cluster, the
innovation strategies of firms were found to be quite heterogeneous (de Langen
2002). The survey also indicated that the Dutch maritime industry firms were not
intensively engaged in developing product and process innovation and were oriented
towards organizational rather than technological innovations.

A good reference for the Finnish maritime cluster is Norway. In a Norwegian
maritime cluster (situated in Mere), the number of patent applications is smaller and
R&D spending lower than in other industrial clusters in Norway (Isaksen 2009). In
the Moare maritime cluster, innovations are mainly incremental improvements
(Asheim and Isaksen 2002). A possible explanation for this variation is offered by
Benito et al. (2003) who highlight the fact that in Norway many companies in the
maritime industry are heavily dependent on a group of very few customers, meaning
that the direction and pace of innovations are largely set by a handful of clients, which
leads to an apparent lack of interest in innovation. In sum, it can be stated that
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maritime industry clusters elsewhere (the Netherlands, Norway and Quebec) in the
world are not particularly innovative and that they produce more incremental than
radical innovations and more organizational than product or process innovations.
These notions may also hold true in the case of Finland. Thus, drawing from previous
literature on maritime industry, the main hypotheses to be tested in the case of Finnish
shipbuilding and marine industry are as follows:

1. The industry produces more incremental than radical innovations.

2. The industry produces more organizational and marketing than product, process,

or service innovations.

The innovativeness of firms (to some extent) depends on size.

4. The innovativeness of firms is related to the intensity of their in-house and
collaborative R&D activities.

5. The innovativeness of firms differs according to their level of internationalization.

w

The shipbuilding and marine industry's situation also has larger implications for
the national and regional economy. As a consequence of the 2008 economic down-
turn shipbuilding orders broadly halted from 2009 to 2010. Cruise ship orders
especially declined, which has had knock on effects for the Finnish shipbuilding
network. To counter the unemployment and loss of know-how during the downturn,
the Finnish government and regional administrations have established support func-
tions to preserve the industry, including training programs, developing R&D net-
working between the firms in- and outside of the marine industry and, also
universities and innovation grants paid for developing more environmentally friendly
ships. Maritime industries should therefore also be viewed from the perspective of the
national economy, national legislation, and international trade. Thus, innovations
created by the public sector also affect the overall functioning of the Finnish
shipbuilding and marine industry and maritime cluster (see Fig. 1).

As discussed, innovation activities in the shipbuilding and marine industry include
important policy aspects, due to links with trade volumes and transportation systems
both freight and passengers. In this context, policies and their formulation are under-
stood here as public administration regulatory schemes and other activity that have an
impact on the maritime cluster (see Fig. 1). This can be defined as a sector approach to
industrial organization. The attendant network is complex, due to the large number of
public and private organizations. Private companies constitute the grassroots level and
carry forward business functions. However, the public sector plays a key role as a
legislator of business environment, flattening the shipbuilding and trade volume cycles.

3 Data consideration

The study's data was gathered through a questionnaire (conducted as part of the
Innovation, Competition, Assets and Success [InnoCAS] project) directed to Finnish
shipbuilding and marine industry firms in a series of telephone interviews between
May and September 2009 by the Institute for Competition Policy Studies (currently
Centre for Collaborative Research) at the Turku School of Economics. The respon-
dents (n=148) were the chief executive officers or persons in other executive
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positions of the participating firms. Answers to most of the questions were given as
opinions on a scale of 1 to 7 (I=low, 7=high). The questionnaire covered a wide
range of topics including innovative activities, strategies, and the resources of firms.
It mainly focused on key questions in accordance with the research questions above,
i.e., those concerning innovations and firm characteristics (Table 1).

Table 1 shows the topics of the question groups used in the data collection. Each
group includes from 1 to 7 individual questions (see Appendix). The first four groups
(firm size, in-house R&D, collaboration, and internationalization) may be considered
as background variables while the latter four (novelty of innovation 5—6 and type of
innovation 7-8) are the dependent variables. The analysis was designed to illustrate
the differences between and significance of these main factors. In addition, firms were
asked to provide information on their revenue (see Table 2).

Table 2 makes it clear that although the firms are quite evenly spread in accordance to
their size, the situation is quite different when the total number of employees or amount of
revenue is considered. Although in absolute numbers, large firms comprise only a small
proportion of the sample, their influence on the maritime cluster is considerable. The bulk
of shipbuilding and marine industry employees work in large corporations and most of the
revenue comes from there. Furthermore, Wirtsild, one of the biggest Finnish conglomer-
ates and active in many fields other than the maritime cluster, is part of the sample. This
means that not all of the employees and revenue shown in the Table work in or come
directly from shipbuilding and marine industry operations. These notions must be kept in
mind when generalizations concerning the data are made. The size class (number of
employees) of five firms was missing, as were a number of values for the revenue variable.
Also, it must be noted that the interview approach contains limitations. For example, the
boundary between product and process innovation is blurry and both tend to be
categorized differently depending on who is interviewed (Simonetti et al. 1995).
Moreover, senior management, interviewed here, might not be as critical as other
personnel when it comes to the degree of innovation in a company. However, the
data is valid in terms of management (responsible for the economic success of the
firms). The same holds true with the novelty of innovations, as firms may tend to
overestimate it (Danneels and Kleinschmidt 2001).

4 Results

The following results were produced as sum variables, which were thereafter divided by
the number of questions included, to facilitate the comparison between different tables.
The Mann—Whitney statistics were used, because the variables, calculated from the
questionnaire, did not follow a normal distribution. From the set of questions (see

Table 1 Questionnaire topics (for

full list see Appendix) 1 Firm size 5 Incremental innovations

2 In-house R&D 6 Radical innovations

3 R&D collaboration 7 Product, process, and service
innovations

4 Internationalization 8 Organizational and marketing
innovations
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Table 2 General information on the size distribution of the sample (missing values, n=5)

Distribution Distribution Employees Employees Revenue  Revenue

number % total % total mil. € %
Micro (<10 employees) 30 21.0 155 0.5 33.0 0.4
Small (1049 employees) 58 40.5 1367 4.1 3213 3.6
Medium (50-249 employees) 42 29.4 4253 12.9 966.4 10.9
Large (>250 employees) 13 9.1 27 240 82.5 7 578.0 85.1

Appendix) the following questions were merged to depict incremental innovations
(Q5a—Q5b) and radical innovations (Q6a—Q6b). According to Mann—Whitney statistics,
a significant difference appeared to exist between the shipbuilding and marine industry
firms' tendency to produce incremental and radical innovations. Their tendency to
produce incremental innovations was greater than that for radical innovations, even
after the standard deviation was taken into account (Table 3). Thus, the findings
supported the first hypothesis: the shipbuilding and marine industry in Finland produces
more incremental than radical innovations.

To answer the second hypothesis, the following questions were merged to depict
product, process, and service innovations (Q7a—Q7d) as well as organizational and
marketing innovations (Q8a—Q8g). The numbers of different types of innovation were
much alike when the standard deviation was taken into account (Table 3). It seems that
the shipbuilding and marine industry in Finland is not oriented towards organizational
innovation at the expense of technical innovation but rather the opposite, as shown by
the Mann—Whitney statistics. Thus, the data did not support the second hypothesis: no
evidence exists of the Finnish shipbuilding and marine industry producing more orga-
nizational and marketing innovations than product, process and service ones.

Cronbach's « (the most widely applied estimator of reliability) were calculated to
estimate the reliability of the produced indicators. The Cronbach's alphas for every
indicator were greater than 0.6, which means that their reliability can be considered
good or at least fair. The deletion of any of the individual variables from the
indicators did not significantly increase the reliability of the indicators (in fact, only
the deletion of Q8g from the indicator describing organizational and marketing
innovations enhanced its reliability, and only marginally).

Table 3 Novelty and types of innovation

Novelty of innovation n Mean Std. Deviation Median Cronbach's o
Incremental innovations 148 5.027 1.408 5.500 0.811
Radical innovations 147 3.605 1.326 3.500 0.641
Mann—Whitney statistics z=-7.965 (p<0.001)

Types of innovation n Mean Std. deviation Median Cronbach's «v
Product, process, and service innovations 148 4.079 1.216 4.250 0.715
Organizational and marketing innovations 145 3.596 1.130 3.714 0.788
Mann—Whitney statistics z=-3.615 (p<0.001)
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Innovation types in the Finnish maritime cluster 9

To depict the overall innovativeness of firms according to their characteristics, the
above-mentioned innovation types (Q7a—Q8g) were merged into one innovation mea-
sure (Cronbach's «=0.849). To compare the effect of firm size (Q1) on shipbuilding and
marine industry innovativeness, a division was made between micro-firms (less than ten
employees) and large firms (more than 100 employees). According to the Mann—
Whitney statistics, the difference between the two size groups was significant; i.e., large
firms were found to be significantly more innovative (Table 4, see also Fig. 2). From
this, it can be concluded that the #ird hypothesis is supported: firm size does have an
effect on the innovativeness of Finnish shipbuilding and marine industry firms.

A second grouping was made on the basis of the firms' cooperative activities (Q2—
Q3). If the firms were more oriented towards innovation cooperation than in-house
R&D, they were labelled as collaborating firms. In cases where the opposite was true,
the firms belonged to the group of companies that emphasized in-house R&D. Firms
with an equally strong concentration on both activities were excluded. The results
indicated that firms emphasizing in-house R&D were more innovative, and the
Mann—Whitney statistics proved this margin to be statistically significant (Table 4,
see also Fig. 2). Thus, the fourth hypothesis is supported: there is a difference
between the innovative capacities of firms preferring in-house R&D and firms that
are more oriented towards collaboration in order to innovate.

A third grouping was formed according to the firms' level of internationalization,
i.e., their tendency to export their products (Q4). Non-exporting firms comprised
another group and those with export rates greater than 30 % yet another (c.f. Aw and
Hwang 1995). From the analysis, it could be concluded that exporting firms had
significantly higher rates of innovation (Table 4, see also Fig. 2). Thus, the fifth
hypothesis is supported: the innovativeness of Finnish shipbuilding and marine
industry firms differs according to their level of internationalization. The results are
parallel but not as distinct, when the individual indicators, presented in Table 3, where
compared according to these three identified groups.

Figure 2 provides a clear visualization of the main independent variables in
relation to innovation activity. Differences concerning company size and international

Table 4 The innovativeness of firms according to their characteristics and Mann—Whitney statistics

Firm size n Mean Std. deviation Median
Micro firms 30 2.994 1.015 2.773
Large firms 30 4.321 0.948 4.418
Mann—Whitney statistics z=—4.402 (p<0.001)

Collaboration n Mean Std. deviation Median
Collaborating firms 36 3.490 1.014 3.456
Firms emphasizing in-house R&D 51 4.016 0.870 4.182
Mann—Whitney statistics z=-2,350 (p=0.018)

Internationalization n Mean Std. deviation Median
Non-exporting firms 37 3.177 1.068 3.000
Exporting firms 35 4.010 1.078 4.182
Mann—Whitney statistics z=-2.960 (p=0.003)
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Innovation measure
71

1

Micro Large Collaboration  In-house Non-exporting  Exporting
Fig. 2 The innovativeness of firms according to their characteristics

trade (exports) are statistically significant at a 99 % level. In addition, the collabora-
tion variable is significant at a 95 % level (Table 4). Several firms belong to the
examined extremes in more than one of the measured groups. Collaboration activities
(larger firms investing more in in-house R&D) and internationalization (larger firms
tending to export a greater proportion of their products) are a manifestation of the first
grouping, firm size. Thus, the independent variables are positively collinear. As a
causal interpretation, a company must first gain volume (in terms of finance and
employees) to be able to conduct extensive R&D and innovation activity. The growth
is accompanied by extending markets (internationalization) and collaboration. All
these independent factors contribute to the degree of innovation. This is not to say
that small firms are unable to innovate, rather that the bulk of innovative inputs are
concentrated in the large companies. Altogether, the analysis indicates that Finnish
shipbuilding and marine industry firms are conservative in their innovation levels,
except for incremental innovations within the industry.

5 Discussion and conclusions

Selected findings from the InnoCAS survey were presented. The methods used were
standard survey tools that may be considered relatively descriptive. A more sophis-
ticated methodology is needed in order to further build upon the extensive work done
in collecting the data. The results quite clearly indicate that the Finnish shipbuilding
and marine industry is oriented towards incremental innovation within the industry.
The answers to hypotheses 1 to 5 formulated at the outset are as follows: (1)
supported, the Finnish shipbuilding and marine industry produces more incremental
than radical innovations; (2) not supported, no evidence was found of the Finnish
shipbuilding and marine industry producing more organizational and marketing
innovations than product, process or service ones (rather, the situation was the
opposite); (3) supported, the innovativeness of Finnish shipbuilding and marine
industry's firms is related to their size (large firms are more innovative in absolute
terms than micro-firms); (4) supported, the innovativeness of Finnish shipbuilding
and marine industry firms is related to the intensity of their in-house and collaborative
R&D activities (firms that are more oriented towards in-house R&D are also more
innovative); and (5) supported, the innovativeness of Finnish shipbuilding and marine
industry firms differs according to their level of internationalization (exporting firms
outperform non-exporting firms as far as innovativeness is concerned).
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Innovation types in the Finnish maritime cluster 11

The findings support the earlier research on the Norwegian maritime clusters
(Asheim and Isaksen 2002) and on Quebec's coastal maritime industry (Doloreux and
Melangon 2008) by displaying low radical innovation related-activity also inside the
Finnish maritime cluster. Contrary, the results did not support earlier findings on the
Dutch maritime cluster by de Langen (2002): there is no evident orientation towards
organizational rather than technological innovations in the Finnish shipbuilding and
marine industry. This deviation, however, might be due to the differences in the sample
size and in the backgrounds of the firms surveyed: the data on the Dutch maritime cluster
included 16 firms (i.e., the sample is quite small to draw definite quantitative conclu-
sions) active in maritime cargo transport (de Langen 2002). In addition, the respondent
profile (managers) may cause some variation in the results. This, however, provides an
additional platform for future studies: comparison between different employment seg-
ments and their views on the innovation activity within the maritime cluster. These
qualitative aspects might be combined with environmental variables of ships exhausts
and emissions in order to provide theoretical developments between innovations,
economic efficiency, pollution reduction, and environmental legislation.

As radical innovations are considered to be more effective in enhancing the
performance and productivity of firms than incremental innovations, policies, (e.g.,
the Maritime cluster programme already in progress in Finland) supporting R&D and
other innovative activities directed at creating new global-oriented innovations are
highly welcome in order to improve the competitiveness of the Finnish maritime
industry. However, it must be kept in mind that not all firms excel in innovative
activities. Firms can direct many of their resources to R&D but still fail to innovate.
Innovating therefore involves risks for businesses (e.g., poor functionality or failure
to serve the set purpose), and increasing R&D does not automatically lead to more
innovation, productivity, and growth for firms. Further investigation into the different
innovation strategies of Finnish shipbuilding and marine industry firms and their
relevance to the firms' productivity and performance, as well as into the reasons for
the apparent lack of concern for innovation, is needed.

Another implication for policy considerations and future research concerns the environ-
ment and environmental efficiency (Notteboom 2011). This is an important issue particu-
larly in the Finnish context due to the extensive role of shipbuilding and shipping in Finnish
economy and international trade. It is also an international issue, as the rapid increase in
shipping volumes in the Gulf of Finland and the Baltic Sea indicates: transport growth has
been high during the 20002010 period (Inkinen and Tapaninen 2008). Furthermore, recent
shipbuilding orders for Turku shipyard, in the spring of 2011, emphasize the growing trend
for environmental efficiency (also Klein 2007). Both a cruise ferry and a small special cargo
ship equipped to use bio-diesel have been ordered. This may lead into a new longed-for
field of business and innovations for Finnish shipbuilders. To conclude, business manage-
ment of innovation activity is a two-edged sword. Creating innovations may not result in
economic success very quickly, and always carries costs that may be considerable.
However, innovation and product development are essential in maritime industry: if one
will not do it someone else will, thus gaining a competition advantage.
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Appendix

Table 5 Questionnaire

Question (scale)

Please estimate the total number of personnel.
Q1  Last year (2008 or latest)

Assess how much your firm has invested in the following innovation activities during the last three years.
Response scale 1 to 7, in which 1=Not at all and 7=Abundantly.

Q2 Research and development (R&D) activities within the firm (1-7)

Q3  Research and development (R&D) activities in cooperation with other organizations (1-7)
What was the proportion (%) of exports and other international activities of your annual revenue?
Q4  Last year (2008 or latest)

Assess the following statements related to products and markets from your firm’s point of view. Response
scale 1 to 7, in which 1=Totally disagree and 7=Totally agree. (adapted from Jansen et al. 2006)

Incremental innovation

Q5a  We frequently refine the provision of existing products and services

Q5b  We regularly implement small adaptations to existing products and services
Radical innovations

Q6a We invent new products and services

Q6b We commercialize products and services that are completely new to our firm

During the last three years, has your firm introduced any of the following novelties or improvements.
Response scale 1 to 7, in which 1=Totally disagree and 7=Totally agree. (adapted from Community
Innovation Survey 2010)

Product, service and production innovations
Q7a New or significantly improved products or services
Q7b New or significantly improved methods of manufacturing or producing goods or services

Q7c¢ New or significantly improved logistical, delivery or distribution methods for your goods and
services

Q7d New or significantly improved supporting activities for your processes, such as maintenance systems
or purchasing, accounting or computing operations

Organizational and marketing innovations
Q8a New management systems for the production and/or supply operations of your enterprise

Q8b New or significantly improved knowledge management systems to better use or exchange
information, knowledge and skills within your enterprise

Q8c Significant changes to the organization of work in your enterprise that increased employee’s decision
making and responsibility for their work

Q8d A significant change to the management structure of your enterprise, such as creating new divisions
or departments, integrating different departments or activities, adopting a networked structure, etc.

Q8¢ New or significant changes in your relations with other firms or public institutions, such as through
alliances, partnerships, outsourcing or sub-contracting

Q8f New sales channels, such as direct selling, internet sales, or product licensing

Q8g Significant changes to the packaging of a product

@ Springer



Innovation types in the Finnish maritime cluster 13

References

Acs Z, Audretsch D (1987) Innovation, market structure, and firm size. Rev Econ Stat 69:567-574

Acs Z, Audretsch D (1988) Innovation in large and small firms: an empirical analysis. Am Econ Rev
78:678-690

Acs Z, Audretsch D (2003) Innovation and technological change. In: Acs Z, Audretsch D (eds) Handbook
of entrepreneurship research. Springer, New York, pp 55-79

Amara N, Landry R, Becheikh N, Ouimet M (2008) Learning and novelty of innovation in established
manufacturing SMEs. Technovation 28:450—-463. doi:10.1016/j.technovation.2008.02.001

Archibugi D, Evangelista R, Simonetti R (1995) Concentration, firm size and innovation: evidence from
innovation costs. Technovation 15:153—163. doi:10.1016/0166-4972(95)96616-2

Arvanitis S (1997) The impact of firm size on innovative activity—an empirical analysis based on Swiss
firm data. Small Bus Econ 9:473-490. doi:10.1023/A:1007920723585

Asheim B, Isaksen A (2002) Regional innovation systems: the integration of local “sticky” and global
‘ubiquitous” knowledge. J Technol Transf 27:77-86. doi:10.1023/A:1013100704794

Aw B-Y, Hwang AR (1995) Productivity and the export market: a firm-level analysis. ] Dev Econ 47:313—
332. doi:10.1016/0304-3878(94)00062-H

Baba Y, Shichijo N, Sedita SR (2009) How do collaborations with universities affect firms’ innovative
performance? The role of “pasteur scientists” in the advanced materials field. Res Policy 38:756-764.
doi:10.1016/j.respol.2009.01.006

Baptista R, Swann P (1998) Do firms in clusters innovate more? Res Policy 27:525-540. doi:10.1016/
S0048-7333(98)00065-1

Barge-Gil A (2010) Cooperation-based innovators and peripheral cooperators: an empirical analysis of their
characteristics and behavior. Technovation 30:195-206. doi:10.1016/j.technovation.2009.11.004

Beaudry C, Breschi S (2003) Are firms in clusters really more innovative? Econ Innov New Technol
12:325-342. doi:10.1080/10438590290020197

Beneito P (2006) The innovative performance of in-house and contracted R&D in terms of patents and
utility models. Res Policy 35:502-517. doi:10.1016/j.respol.2006.01.007

Benito G, Berger E, de la Forest M, Shum J (2003) A cluster analysis of the maritime sector in Norway. Int
J Transp Manag 1:203-215. doi:10.1016/.ijtm.2003.12.001

Bertschek I, Entorf H (1996) On nonparametric estimation of the Schumpeterian link between innovation and firm
size: evidence from Belgium, France and Germany. Empir Econ 21:401-426. doi:10.1007/BF01179865

Blanco B, Pérez-Labajos C, Sanchez L, Serrano A, Lopez M, Ortega A (2010) Innovation in Spanish port
sector. J Marit Res 7:71-86

Blanco B, Sanchez L, Pérez-Labajos C, Serrano AM (2011) Financing and development of innovation in
commercial sea ports. J Marit Res 8:75-90

Bourgain F, Haudeville B (2002) Innovation, collaboration and SMEs internal research capacities. Res
Policy 31:735-747. doi:10.1016/S0048-7333(01)00144-5

Calantone R, Cavusgil ST, Zhao Y (2002) Learning orientation, firm innovation capability and firm
performance. Ind Mark Manag 31:515-524. doi:10.1016/S0019-8501(01)00203-6

Cohen W, Klepper S (1996) Firm size and the nature of innovation within industries: the case of process
and product R&D. Rev Econ Stat 78:232-243

Community Innovation Survey (2010) The harmonised survey questionnaire. http:/innovacion.ricyt.org/
files/CIS202010.pdf. Accessed 15 January 2013

Cooke P (2002) Biotechnology clusters as regional, sectoral innovation systems. Int Reg Sci Rev 25:8-37.
doi:10.1177/016001760202500102

Danneels E, Kleinschmidt E (2001) Product innovativeness from the firm's perspective: its dimensions and
their relation with project selection and performance. J Prod Innov Manag 18:357-373. doi:10.1111/
1540-5885.1860357

de Langen PW (2002) Clustering and performance: the case of maritime clustering in the Netherlands.
Marit Policy Manag 29:209-221. doi:10.1080/03088830210132605

de Langen PW (2008) Analysing training and education in ports. WMU J Marit Aff 7:5-16. doi:10.1007/
BF03195122

Doloreux D (2006) Understanding regional innovation in the maritime industry: an empirical analysis. Int J
Innov Technol Manag 3:189-207. doi:10.1142/S0219877006000764

@ Springer


http://dx.doi.org/10.1016/j.technovation.2008.02.001
http://dx.doi.org/10.1016/0166-4972(95)96616-2
http://dx.doi.org/10.1023/A:1007920723585
http://dx.doi.org/10.1023/A:1013100704794
http://dx.doi.org/10.1016/0304-3878(94)00062-H
http://dx.doi.org/10.1016/j.respol.2009.01.006
http://dx.doi.org/10.1016/S0048-7333(98)00065-1
http://dx.doi.org/10.1016/S0048-7333(98)00065-1
http://dx.doi.org/10.1016/j.technovation.2009.11.004
http://dx.doi.org/10.1080/10438590290020197
http://dx.doi.org/10.1016/j.respol.2006.01.007
http://dx.doi.org/10.1016/j.ijtm.2003.12.001
http://dx.doi.org/10.1007/BF01179865
http://dx.doi.org/10.1016/S0048-7333(01)00144-5
http://dx.doi.org/10.1016/S0019-8501(01)00203-6
http://innovacion.ricyt.org/files/CIS202010.pdf
http://innovacion.ricyt.org/files/CIS202010.pdf
http://dx.doi.org/10.1177/016001760202500102
http://dx.doi.org/10.1111/1540-5885.1860357
http://dx.doi.org/10.1111/1540-5885.1860357
http://dx.doi.org/10.1080/03088830210132605
http://dx.doi.org/10.1007/BF03195122
http://dx.doi.org/10.1007/BF03195122
http://dx.doi.org/10.1142/S0219877006000764

14 T. Makkonen et al.

Doloreux D, Melangon Y (2008) On the dynamics of innovation in Quebec's coastal maritime industry.
Technovation 28:231-243. doi:10.1016/j.technovation.2007.10.006

Duguet E (2006) Innovation height, spillovers and TFP growth at the firm level: evidence from French
manufacturing. Econ Innov New Technol 15:415-442. doi:10.1080/10438590500512968

Feeny S, Rogers M (2003) Innovation and performance: benchmarking Australian firms. Aust Econ Rev
36:253-264. doi:10.1080/10438590500512968

Freel M (2000) Do small innovating firms outperform non-innovators? Small Bus Econ 14:195-210.
doi:10.1023/A:1008100206266

Frenkel A (2000) Can regional policy affect firms' innovation potential in lagging regions? Ann Reg Sci
34:315-341. doi:10.1007/s001689900015

Fritsch M, Meschede M (2001) Product innovation, process innovation and size. Rev Ind Organ 19:335—
350. doi:10.1023/A:1011856020135

Graff J (2009) e-Maritime: a framework for knowledge exchange and development of innovative marine
information services. WMU J Marit Aff 8:173-201. doi:10.1007/BF03195159

Inkinen T, Tapaninen U (2008) Finnish-Russian transport and business expectations. World Rev Intermodal
Transp Res 2:279-295. doi:10.1504/WRITR.2009.026208

Isaksen A (2009) Innovation dynamics of global competitive regional clusters: the case of the Norwegian
centres of expertise. Reg Stud 43:1155-1166. doi:10.1080/00343400802094969

Jansen J, van den Bosch H, Volberda H (2006) Exploratory innovation, exploitative innovation and
performance: effects of organizational antecedents and environmental moderators. Manag Sci
52:1661-1674. doi:10.1287/mnsc.1060.0576

Jenssen JI (2003) Innovation, capabilities and competitive advantage in Norwegian shipping. Marit Policy
Manag 30:93—106. doi:10.1080/030888303200008484 1

Jenssen JI, Randey T (2002) Factors that promote innovation in shipping companies. Marit Policy Manag
29:119-133. doi:10.1080/03088830110078346

Kafouros M, Buckley P, Sharp J, Wang C (2008) The role of internationalization in explaining innovation
performance. Technovation 28:64—74. doi:10.1016/j.technovation.2007.07.009

Karvonen T, Holma E (2009) Lounais-Suomen meriklusteri 2009. CMS, Turku

Karvonen T, Vaiste J, Hernesniemi H (2008) Suomen meriklusteri 2008. Tekes, Helsinki

Kasabov E (2008) Why every cluster cannot be a successful community? Eur Plan Stud 18:1445-1468.
doi:10.1080/09654313.2010.492586

Kirbach M, Schmiedeberg C (2008) Innovation and export performance: adjustment and remaining
differences in East and West German manufacturing. Econ Innov New Technol 17:435-457.
doi:10.1080/10438590701357189

Klein HJ (2007) Shipbuilding trends in response to environmental issues. WMU J Marit Aff 6:167-175.
doi:10.1007/BF03195111

Lam A (2005) Organizational innovation. In: Fagerberg J, Mowery D, Nelson R (eds) The Oxford
handbook of innovation. Oxford University Press, Oxford, pp 115-147

MacPherson A (1997) A comparison of within-firm and external sources of product innovation. Growth
Change 28:289-308. doi:10.1111/1468-2257.00060

Malerba F (2002) Sectoral systems of innovation and production. Res Policy 31:247-264. doi:10.1016/
S0048-7333(01)00139-1

Malerba F, Orseniga L (1997) Schumpeterian patterns of innovation. In: Archibugi D, Mitchie J (eds) Technology,
globalisation and economic performance. Cambridge University Press, Cambridge, pp 241-267

Melangon Y, Doloreux D (2011) Developing a knowledge infrastructure to foster regional innovation in the
periphery: a study from Quebec's coastal region in Canada. Reg Stud. doi:10.1080/00343404.2011.626400

Morone P, Testa G (2008) Firms growth, size and innovation: an investigation into the Italian manufactur-
ing sector. Econ Innov New Technol 17:311-329. doi:10.1080/10438590701231160

Notteboom T (2011) The impact of low sulphur fuel requirements in shipping on the competitiveness of
roro shipping in Northern Europe. WMU J Marit Aff 10:63-95. doi:10.1007/s13437-010-0001-7

OECD (2005) Oslo manual: guidelines for collecting and interpreting innovation data. OECD Publications,
Paris

Pavitt K, Robson M, Townsend J (1987) The size distribution of innovating firms in the UK: 1945-1983.J
Ind Econ 35:297-316

Piergiovanni R, Santarelli E, Vivarelli M (1997) From which source do small firms derive their innovative
outputs? Some evidence from Italian industry. Rev Ind Organ 12:243-258. doi:10.1023/A:1007781501147

Plehn-Dujowich JM (2009) Firm size and types of innovation. Econ Innov New Technol 18:205-223.
doi:10.1080/10438590701785850

Porter M (1990) The competitive advantage of nations. The MacMillan Press Ltd., London

@ Springer


http://dx.doi.org/10.1016/j.technovation.2007.10.006
http://dx.doi.org/10.1080/10438590500512968
http://dx.doi.org/10.1080/10438590500512968
http://dx.doi.org/10.1023/A:1008100206266
http://dx.doi.org/10.1007/s001689900015
http://dx.doi.org/10.1023/A:1011856020135
http://dx.doi.org/10.1007/BF03195159
http://dx.doi.org/10.1504/WRITR.2009.026208
http://dx.doi.org/10.1080/00343400802094969
http://dx.doi.org/10.1287/mnsc.1060.0576
http://dx.doi.org/10.1080/0308883032000084841
http://dx.doi.org/10.1080/03088830110078346
http://dx.doi.org/10.1016/j.technovation.2007.07.009
http://dx.doi.org/10.1080/09654313.2010.492586
http://dx.doi.org/10.1080/10438590701357189
http://dx.doi.org/10.1007/BF03195111
http://dx.doi.org/10.1111/1468-2257.00060
http://dx.doi.org/10.1016/S0048-7333(01)00139-1
http://dx.doi.org/10.1016/S0048-7333(01)00139-1
http://dx.doi.org/10.1080/00343404.2011.626400
http://dx.doi.org/10.1080/10438590701231160
http://dx.doi.org/10.1007/s13437-010-0001-7
http://dx.doi.org/10.1023/A:1007781501147
http://dx.doi.org/10.1080/10438590701785850

Innovation types in the Finnish maritime cluster 15

Poulis E, Poulis K, Dooley F (2011) ICT innovation in a non-high technology sector: achieving competitive
advantage in the shipping industry. Serv Ind J. doi:10.1080/02642069.2011.623776

Reichstein T (2004) Does product innovation and firm growth go hand in hand. In: Christensen J, Lundvall B-A
(eds) Product innovation, interactive learning and economic performance. Elsevier, Amsterdam, pp 343-361

Rogers M (2004) Networks, firm size and innovation. Small Bus Econ 22:141-153. doi:10.1023/B:
SBEJ.0000014451.99047.69

Roper S (1997) Product innovation and small business growth: a comparison of the strategies of German,
U.K. and Irish companies. Small Bus Econ 9:523-537. doi:10.1023/A:1007963604397

Roper S, Love J (2002) Innovation and export performance: evidence from the UK and German
manufacturing plants. Res Policy 31:1087-1102. doi:10.1016/S0048-7333(01)00175-5

Simonetti R, Archibugi D, Evangelista R (1995) Product and process innovations: how are they defined?
How are they quantified? Scientometrics 32:77-89. doi:10.1007/BF02020190

Serensen J, Stuart T (2000) Aging, obsolescence and organizational innovation. Adm Sci Quart 45:81-112.
doi:10.2307/2666980

Stuart T (2000) Interorganizational alliances and the performance of firms: a study of growth and
innovation rates in a high-technology industry. Strateg Manag J 21:791-811. doi:10.1002/1097-
0266(200008)21:8<791::AID-SMJ121>3.0.CO;2-K

Tether BS (1998) Small and large firms: sources of unequal innovations. Res Policy 27:725-745.
doi:10.1016/S0048-7333(98)00079-1

Tether BS (2002) Who co-operates for innovation, and why? An empirical analysis. Res Policy 31:947—
967. doi:10.1016/S0048-7333(01)00172-X

Tether BS, Smith 1J, Thwaites AT (1997) Smaller enterprises and innovation in the UK: the SPRU
innovations database revisited. Res Policy 26:19-32. doi:10.1016/S0048-7333(96)00911-0

Tomlinson P (2010) Co-operative ties and innovation: some new evidence for UK manufacturing. Res
Policy 39:762-775. doi:10.1016/j.respol.2010.02.010

Tsai K-H, Wang JC (2005) Does R&D performance decline with firm size? A re-examination in terms of
elasticity. Res Policy 34:966-976. doi:10.1016/j.respol.2005.05.017

Viitanen M, Karvonen T, Vaiste J, Hernesniemi H (2003) The Finnish maritime cluster. Tekes, Helsinki

Wagner E, Hansen E (2005) Innovation in large versus small companies: insights from the US wood
products industry. Manag Decis 43:837-850. doi:10.1108/00251740510603592

Yin X, Zuscovitch E (1998) Is firm size conductive to R&D choice? A strategic analysis of product and
process innovations. J Econ Behav Organ 35:243-262. doi:10.1016/S0167-2681(98)00057-2

Zeng SX, Xie XM, Tam CM (2010) Relationship between networks and innovation performance of SMEs.
Technovation 30:181-194. doi:10.1016/j.technovation.2009.08.003

@ Springer


http://dx.doi.org/10.1080/02642069.2011.623776
http://dx.doi.org/10.1023/B:SBEJ.0000014451.99047.69
http://dx.doi.org/10.1023/B:SBEJ.0000014451.99047.69
http://dx.doi.org/10.1023/A:1007963604397
http://dx.doi.org/10.1016/S0048-7333(01)00175-5
http://dx.doi.org/10.1007/BF02020190
http://dx.doi.org/10.2307/2666980
http://dx.doi.org/10.1002/1097-0266(200008)21:8<791::AID-SMJ121>3.0.CO;2-K
http://dx.doi.org/10.1002/1097-0266(200008)21:8<791::AID-SMJ121>3.0.CO;2-K
http://dx.doi.org/10.1016/S0048-7333(98)00079-1
http://dx.doi.org/10.1016/S0048-7333(01)00172-X
http://dx.doi.org/10.1016/S0048-7333(96)00911-0
http://dx.doi.org/10.1016/j.respol.2010.02.010
http://dx.doi.org/10.1016/j.respol.2005.05.017
http://dx.doi.org/10.1108/00251740510603592
http://dx.doi.org/10.1016/S0167-2681(98)00057-2
http://dx.doi.org/10.1016/j.technovation.2009.08.003

	Innovation types in the Finnish maritime cluster
	Abstract
	Introduction
	Conceptual debates in the literature
	Innovation and firms
	Innovation and maritime industry

	Data consideration
	Results
	Discussion and conclusions
	Appendix
	References


