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Abstract

During the transitional period at the end of the 20th century, Croatian small
composite shipbuilding (SCS) had merely 27 models. Still, at the end of the first
decade of the 21st century, this innovative industry showed resilience and readiness
to adapt to the new business conditions and created 237 basic models. The main
goal of the research was the assessment of the innovative capacity of SCS in
Croatia. The research was carried out via survey and interviews. It included 73 SCS
organisatfions, based on the main hypothesis that there is a positive relationship
between the innovative capacity and innovative appearances (innovative
management, innovation culture, innovative policy, and innovative factors) as well
as the performance of the organization. The testing was performed with the
Pearson’s correlation coefficient, the ANOVA and the post hoc LSD test resulted in
the confirmation of the main and the three ancillary hypotheses. For the first fime in
Croatia, a new model of assessment of innovative capacities and innovative
phenomena is presented, aiming to raise awareness of the need to strengthen the
innovative capacities as a basis for the development of SCS.
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Infroduction

Innovation is an essential driver of economic progress and social wellbeing and a
key source of current and long-term competitive advantage (OECD, 2021). The
innovation ecosystem as an economic environment with reciprocal exchanges, with
different types of relationships acting as a system (Gawer et al., 2013, Letaifa et al.,
2013) is a network of various players, intermediaries, facilitators, and resources, who
all play arole in taking a great idea to transformative impact at scale.

Regarding shipbuilding, as a complex, economically significant, and competitive
industry, there has still been little research (Lee et al., 2014, Sauerhoff, 2013, Wade,
2012). Shipbuilding is a very demanding production and requires a lot of knowledge.
Still, at the same time, it is a propulsive industry and development driver of a vast
range of human activities. With the mass construction of large steel ships and the
growth of shipyards intfo big industrial plants, the notion of small shipbuilding
appeared in the 20th century to separate this activity from the income and number
of workers of the predominant part of shipbuilding. There has been a tremendously
rapid technological development in small shipbuilding in the last twenty years,
especially regarding new materials, such as Kevlar and carbon fibre (Rubino et al.,
2020). However, the process of producing composite castings (fibre-reinforced
polymers, commonly called fibreglass) still depends on the most precise and careful
manufacture. Modern shipbuilding consists of thousand of components installed in a
large ship and relies on many other industries (procurement of raw materials,
devices, parts, etc.). Small composite shipbuilding (SCS), although with fewer
components, also belongs to a sophisticated production, especially in terms of the
ship's built-in equipment, starting from the engine to the navigation system. The three
basic materials used in SCS production are polyester resin, gelcoat, and fiberglass.
While large shipbuilding takes place only by the sea, the SCS could also be found in
the interior of Croatia (Zanze, 2021). Croatian and other European shipyards should
offer not only customized high-tech ships of the best quality but also technical
service packages adding further value for their customers to improve their global
market position (Sauerhoff, 2013).

Since 2009 the shipbuilding industry has been hit heavily by the economic
downturn (OECD, 2009). The European Economic and Social Committee was very
concerned at the profound crisis affecting the EU shipbuilding industry,
characterised by a lack of new orders, major problems in financing existing orders,
overcapacity, and irreversible jobs losses (Tenold, 2019). Therefore, to initiate the
innovative process in SCS organizations, in addition to the technical-technological
and production system, there is a need for new organizational models, innovative
marketing, management, and organisational strategies, to raise innovation culture,
innovative policy, and innovative factors to a higher level, together with the
innovative capacity within each SCS organization. The possible crisis exit strategy for
the SCS organisations could be expanding the innovative capacities, which was the
goal of this research.

By 2010, there were at least 167 small shipbuilding organizations registered in
Croatia (Zanze, 2021), among which around 100 of those in the composite
(commonly called small fiberglass shipbuilding) with 237 basic moulds. Due to the
crisis, 30 of them were shut down. A survey carried out for this research covered 73
SCS organizations. They produce 307 basic models, which with superstructure
modifications, give more than 500 composite models to produce ships of all sizes.
The research aimed to assess the state of innovative capacities of the SCS
organizations. Two questions were raised: 1) how does innovative capacity affect
the innovative appearances of the organization: innovative management (IM),
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innovation culture (ICu), innovative policy (IP), and innovative factors (IF); 2) how
does innovative capacity affect the performance (BP) of SCS organizations, as well
as the main hypothesis: there is a positive correlation between IC, IM, ICu, IP, IF and
BP of SCS organisations. Following the Introduction, the research methodology and
results are elaborated, the limitations of the research, recommendations for the
follow-up, and finally, the conclusion sums up the scientific contribution and
importance of this research.

Methodology

Both desk and empirical research were carried out. There are very few available
sources dealing with small shipbuilding in Croatia, especially the SCS, among which
the boat fair catalogues (such as Croatia Nautic Show, Rijeka Boat Show, and
Biograd Boat Show), the professional trade magazines (such as More and Moja
brodica), the official web pages of the SCS organisations, as well as the scarce
scientific databases. The empirical research was conducted via an originally
designed questionnaire, distributed to almost all SCS organizations in Croatia by e-
mail and/or at the nautical fairs (Rijeka Boat Show 2019 and Biograd Boat Show
2019) was possible to combine the questionnaire and interviews with the SCS
representatives. The interviews were performed using the same questions as in
questionnaires, so they were just the additional aid for getting a better response rate.

This research, for the first time in Croatia, provided a new methodology for
assessing the innovative capacity (IC) of SCS organizations and the relationship of IC
with the 4 appearances: innovative management (IM), innovation culture (ICu),
innovative policy (IP), innovative factors (IF) and business performance (BP) of SCS
organizations. The research started with the following main hypothesis: there is a
positive correlation between IC, IM, ICu, IP, IF, and BP of SCS organisations and 5
auxiliary hypotheses: 1) there is a positive correlation between IC and IM; 2) there is a
positive correlation between IC and ICu; 3) there is a positive correlation between IC
and IP; 4) there is a positive correlation between IC and IF; 5) there is a positive
correlation between IC and BP of SCS organisations in Croatia.

The IC, as the ability to create and develop innovations, consists of product
innovation, process innovation, marketing innovation, organizational innovation,
technology innovation, and strategy innovation (Tidd et al.,, 2020, OECD, 2018,
Ganzer et al., 2017, Bacchiega et al., 2011). The IM is the capacity of the meaningful
search for the best solution and represents the continuous updating of various
aspects of activities of an organisation (Kiseleva et al., 2017). According to Rao et al.
(2013), the ICu rests on a foundation of six building blocks: resources, processes,
values, behaviour, climate, and success of an organisation. The IP refers to an
innovative approach to managerial decision-making regarding strategy, product
and process development, marketing, organization, technology, and all other
business activities (Zanze, 2021, Selyutina, 2018). The IF determines the direction of
the innovative setting development in SCS organisations (Stawasz, 2019), and the BP
represents both qualitative and quantitative outcomes of incremental and radical
innovations.

A questionnaire with 30 questions and 260 sub-questions distributed in 8 variable
groups was designed (Table 1). The first group referred to the basic information
about the organization; the second group deals with the BP results; the third group of
questions refers to IC, the fourth to IM, the fifth to ICu, the sixth to IP, the seventh to IF,
and the eighth group to subjective assessment of the state of the organization.
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Table 1
Overview of the Variables and Indicators
Group / variables Question / topic Indicators
(sub-
questions)
1 Basic 1 General 11
information 2 Human resources 5
about the 3 Business 12
organization 4 Molds 18
2 Business 5 Qualitative effects of incremental 10
performance innovations
6 Qualitative effects of radical 10
innovations
7 Quantitative effects of incremental 10
innovations
8 Quantitative  effects of  radical 10
innovations
3 Innovative 9 Product innovation 12
capacity 10 Process innovation 12
11 Marketing innovation 12
12 Organisation innovation 12
13 Innovative technology 12
14 Innovative strategy 12
4 Innovative 15 Work plan 6
managment 16 Key competencies 6
17 Key activities 6
18 Key processes 6
19 Incremental innovations 6
20 Radical innovations 6
5 Innovation 21 Most needed innovations 6
culture 22 Experience of the organisation 6
23 Innovations in development 6
6 Innovative 24 Innovative impression 6
policy 25 Innovation goals 6
26 Innovation factors 6
7 Innovative 27 Innovation barriers 6
factors 28 Innovation effects 6
29 Innovation motivation 6
8 State of the 30 Subjective assessment of the 12
organisation organisation
TOTAL 260

Source: Authors

Respondents could choose the statements from the questionnaire on a measuring
scale from 1 to 10, where a value of 1 indicated complete disagreement and a
value of 10 complete accordances with the statement. 40 SCS manufacturers out of
73 registered (54.79%), owners of 247 molds (80.46% of the total number of SCS molds
in Croatia) responded to the survey, which makes the results relevant and significant.
The obtained answers were processed with the programs Statistica and SPSS 25. The
hypotheses were tested with the Cronbach's Alpha, Pearson's correlation, ANOVA,
and LSD post hoc test. The Cronbach's Alpha test validated the hypotheses
(average 0,745).
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Results

According to the Pearson’s correlation (Figure 1 and Table 2), there is a statistically
significant correlation between the IC and a total of 4 appearances and BP, as well
as between IC and IM, IC and IP, IC, and IF. Therefore, the main and the three
auxiliary hypotheses are confirmed. There is no positive correlation between the IC
and ICu, and there is no significant correlation between the IC and BP of SCS
organisations in Croatia. The increase in the level of IC was not accompanied by a
change in the level of BP, probably because other variables are influencing BP.

Figure 1
Results of the Pearson's Correlation
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Figure 2
Results of the ANOVA and LSD Post Hoc Test
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The ANOVA and LSD post hoc test (Figure 2 and Table 2) revealed that an
increase of the level of IC from low to moderate and high level contributes to a
significant increase of IM, IP, and IF. As for the ICu and BP, there is a significant
decrease in ICu and BP in organizations with a developed high level of IC.
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Table 2
Numerical results of the Pearson’s Correlation, ANOVA, and LSD Post Hoc Test

Hypotheses Pearson’s ANOVA LSD Post Hoc
correlation

HO (IC/IM+IP+ICu+IF+BP) r=0,703 p = 0,007*** p = 0,007***
p = 0,001 p = 0,009***
p =0,44]
H1 r=0,618 p =<0,001*** p =<0,001***
(IC/IM) p =0,001 p =0,001***
p =0,053*
H2 r=-0,031 p = 0,026** p =0,435
(IC/ICu) p =0,425 p = 0,028**
p = 0,007***
H3 r=0,694 p = 0,003*** p = 0,007***
(IC/IP) p = 0,001 p = 0,042**
p=0,835
H4 r=0,393 p = 0,002*** p=0,573
(IC/IF) p = 0,006 p = 0,007***
p =0,007***
H5 r=0,132 p = 0,005%** p=0,115
(IC/BP) p =0,209 p = 0,024**
p = 0,002%**

Note: *** statistically significant at 1%; ** 5%, * 10%
Source: Authors' work

Final testing in calculating Pearson's correlation of innovative capacity with
innovative appearances and the business performance as 5 phenomena in total
established a statistical correlation with the value of r = 0.703 (Table 2). As the values
in the ANOVA test and the LSD post hoc test obtained equally good results, it could
be concluded that the main hypothesis (there is a positive correlation between IC
and IM, ICu, IP, IF, and BP of SCS organisations) is accepted. Although the two
auxiliary hypotheses were not confirmed (regarding the correlation between IC/ICu
and IC/BP), it could be determined that the 5 observed phenomena only have the
strength together. At the same time, their power is lower, as it happens in life.

Discussion

The research problems and challenges of interpretation of the obtained results may
arise from the assumption that SCS are mainly small organizations, with
predominantly manual, stfill non-automated production, with outdated rather than
new technologies, which possibly reduces their innovative capacity and
consequently raises the question of their competifiveness. The results of the
assessment of IC and its correlation with the IM, ICu, IP, IF, and BP of the SCS
organizations, due to the long period of crisis in Croatia (for almost 8 years, from
autumn 2008 to 2015/2016), certainly affected the obtained values of responses.

For the first time in Croatia, the research diagnosed the fundamentals of the
actual state of the SCS organizations as a special segment of the small shipbuilding
production. Part of the research limitation certainly could be attributed to particulars
of the SCS, the vessel construction, and production as a specific product. The
methodology itself bears certain limitations, such as the selection of the indicators.
Since there was no similar research, it was not possible to compare the results. The
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subjectivity is always present in the perception of the questions and the
interpretation of the outcomes. The time of recession when the survey was
conducted should also be considered as an element of impact.

The recession could have been an incentive for SCS organizations to develop
innovative capacities for a successful business, but that was not the case. The entire
social, financial, and legislative environment was/is not supportive. While the large
shipbuilding organizations were saved, sometimes without common sense, by
budget funding, issuing state guarantees, the entire small shipbuilding industry was
left to struggle alone. In numerous strategies, partnership agreements, and projects,
both in Croatia and the EU, innovations are essential drivers of economic progress.
However, there is still a need for boosting the innovation ecosystem in Croatia.

Conclusion

For the first time in Croatia, this research provided a new methodology for assessing
the innovative capacity of SCS organizations and its relationship with innovative
management, innovation culture, innovative policy, innovative factors, and business
performance of SCS organizations. The IC of organizations undoubtedly influences
the creation of new products, services, processes, business and organisational
models, marketing, and the use of new technologies, which raise their BP indicators
to a higher level. As a result of comprehensive research, the main hypothesis that IC
and the total of the 5 observed phenomena are positively correlated has been
successfully proven. There is a positive correlation between the IC and IM, The IC
and IP, the IC and IF. The increase of IC does not positively correlate with the
increase of ICu and the increase of BP of the SCS organisations in Croatia since there
are other variables of influence and could be a matter of further investigation. All the
obtained results speak of a great need for and importance of innovation
management and innovation ecosystem because innovation is an essential driver of
economic progress and social wellbeing and a key source of current and long-
term competitive advantage.

The limitations of the research and challenges of interpretation of the obtained
results may arise from the assumption that SCS are mainly small organizations, with
predominantly manual, still non-automated production, with outdated rather than
new technologies, which reduces their innovative capacity raises the question of
their competitiveness. Part of the research limitation could be attributed to
particulars of the SCS, the vessel construction, and production as a specific product.
The methodology itself bears certain limitations, such as the selection of the
indicators. Since there was no similar research, it was not possible to compare the
results. The subjectivity is always present in the perception of the questions and the
interpretation of the outcomes.

There is also a need for more research about shipbuilding as a complex,
economically significant, and competitive industry. A very demanding production,
both large and small shipbuilding, requires a lot of knowledge. Still, at the same fime,
it is a propulsive industry and development driver of a whole range of human
activities and innovation.
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