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1.1 Context

Efforts in maritime-related innovation directly 
and indirectly underpin key economic and 
social activities by supporting global trade, 
global value chains, resource allocation, and 
overall economic growth and development. 
As such, economies all over the world are 
dependent on developments taking place 
within the maritime cluster, which has wide-
reaching effects across a variety of industries on 
a local, regional and national level. The region 
of Zuid-Holland is a key driver of economic 
activity in the Netherlands and a key player in 
the global maritime value chain. Rotterdam, for 
instance, has the largest port in Europe, with 
the third largest port operator in the world. 
The port is acknowledged for its pioneering 
innovation efforts to leverage new technology, 
such as automation, which complements its 
core port activities (Menon Economics & DNV, 
2022). Innovation and entrepreneurship play a 
critical role in maintaining and increasing the 
competitive advantage of (actors within) the 
maritime ecosystem (Acciaro & Sys, 2020). 
Given the increasing economic and social 
importance of maritime-related activities, it is 
therefore crucial to consider the entrepreneurial 
and innovation ecosystem within which it takes 
place, as well as its dynamics.  

The Dutch maritime cluster is fundamentally 
changing in character, among other things, due 
to technological disruptions, digitisation, and 
the rapid emergence of new business models. 
In addition, the geopolitical dependencies of 
the ecosystem are posing increasingly more 
risk. There is also increasing political and 
social pressure to halt climate change, with 
unavoidable major consequences for fossil 
fuels and raw materials that, as of today, are 
still foundational to the maritime cluster. The 
climate crisis demands a transformation of 
the maritime cluster: away from fossil fuel 

dependency and towards those activities that 
contribute to the new low-carbon, climate-
neutral and nature positive economy. This shift 
not only has an impact on a commercial level, 
but also influences quadruple helix (citizens-
government-industry-academia) interactions 
as well as the behaviour and beliefs of relevant 
actors within the maritime ecosystem. 

These transitions imply a system change that 
involves new ways of value chain cooperation, 
policy change and new instruments that can 
fundamentally change the character of the 
maritime cluster. Circularity helps to strengthen 
vulnerable value shifts and offers solutions to 
innovate and work our way towards resilient, 
sustainable and digital transformations. The 
first biobased and circular examples are starting 
to mature and offer major opportunities to 
the port of Rotterdam and the Zuid-Holland 
region. At the same time, hydrogen offers 
new perspectives to fulfil the role of the Zuid-
Holland region as an energy and industrial hub; 
offshore wind has arguably already become a 
mature industry with a lot of growth potential 
for firms based in the region.   

However, it is not yet clear what this means 
in terms of existing and new activity, and how 
the Zuid-Holland region can use its existing 
strengths to seize these opportunities. It is 
therefore pertinent to ensure that the Dutch 
maritime cluster further strengthens its 
entrepreneurial and innovation ecosystem in 
order to adapt to the changing context and 
facilitate emerging opportunities. This is in 
line with the concerns of the Dutch Maritime 
Strategy 2015-2025: 

“As part of one of the most open economies 
in the world, the Dutch maritime cluster has 
invested significantly in its development, 
and with success. The cluster is powerful, 
innovative and has a strong international 
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position. However, this is not a guarantee for 
the future.”1  

Within the Zuid-Holland region, governmental 
organisations, the business community and 
knowledge institutes are working together 
to strengthen the maritime cluster. In 
order to determine a direction for this, the 
Province of Zuid-Holland, the Municipality of 
Rotterdam and the Drechtsteden, together 
with the Maritime Delta, are working on a 
Regional Maritime Agenda. Part of the agenda 
involves strengthening the entrepreneurial 
and innovation ecosystem. To accelerate the 
transition to a sustainable circular, digital and 
thriving economy and society, the Province 
of Zuid-Holland (PZH) and InnovationQuarter 
(IQ) are interested in increasing the available 
scientific knowledge about regional 
ecosystems in general and specifically within 
the region and its maritime cluster.

1.2 Aims and Objectives

This research study, conducted by Erasmus 
Centre for Entrepreneurship, in collaboration 
with DRIFT, represents a first step towards 
a close-knit cooperation and knowledge 
exchange around the maritime ecosystem with 
relevant actors in the region. The objective is 
to provide first-hand scientific insights around 
the maritime ecosystem in PZH to guide 
strategic decisions towards the future of the 
region. In order to provide more insights into 
entrepreneurial and innovation ecosystems 
in general and specifically within the region 
of Zuid-Holland and its maritime cluster, this 
study is based on the investigation of three 
main research questions:

1. What is an entrepreneurial and innovation 
ecosystem and why is it important for a 
region? 

2. What are the components of and dynamics 
within the entrepreneurial and innovation 
ecosystem for the maritime cluster in Zuid-
Holland?

3. What are recommendations for the 
ecosystem in Zuid-Holland to accelerate the 
transition to a sustainable circular (climate-
neutral and nature positive), digital and 
thriving economy and society? 
 

Erasmus Centre for Entrepreneurship | DRIFT

1 https://www.government.nl/documents/reports/2015/07/07/the-dutch-maritime-
strategy-2015-2025 

https://www.government.nl/documents/reports/2015/07/07/the-dutch-maritime-strategy-2015-2025  
https://www.government.nl/documents/reports/2015/07/07/the-dutch-maritime-strategy-2015-2025
https://www.government.nl/documents/reports/2015/07/07/the-dutch-maritime-strategy-2015-2025
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1.3 Structure and Methodology 

This study is carried out by qualitative research 
methods. An extensive literature review 
and desk study are conducted to arrive at a 
framework that outlines key components of 
entrepreneurial and innovation ecosystems 
in general in order to identify success factors, 
highlighting a number of exogenous trends and 
developments that put pressure in the system, 
and emerging alternatives and opportunities.   

This is complemented by additional literature 
and desk research to create specific insights 
about the components of and dynamics within 
the entrepreneurial and innovation ecosystem 
for the maritime cluster. This study zooms 
in on the challenges and opportunities for 
the growth of companies and pays attention 
to those parts of the ecosystem that are 
embedded in unsustainable practices that 
need to be transformed or phased-out in the 
(near) future.  

In order to provide insights into the 
entrepreneurial and innovation ecosystem for 
the maritime cluster in Zuid-Holland, a desk 
study of maritime ecosystems is conducted in 
order to map out the maritime ecosystem in 
Zuid-Holland, with a focus on the circularity, 
hydrogen and offshore wind energy clusters, 
and the challenges and opportunities it faces. 
Based on 15 interviews2, the experiences of 
startups, scaleups and innovative SMEs in 
the Zuid-Holland maritime cluster are used 
as results to describe the functioning of the 
entrepreneurial and innovation ecosystem 
in the region from the company perspective. 
Based on a synthesis of the literature review, 
desk study and the insights derived from the 
interview results, the research arrives at a 
set of practical recommendations for the 
entrepreneurial and innovation ecosystem in 
Zuid-Holland. 

The remainder of this report is structured as 
follows. Firstly, in Section 2, a conceptualisation 
of entrepreneurial and innovation ecosystems 
is provided as well as a framework of success 
factors. Section 3 applies this framework to 
the maritime ecosystem in general. Insights 
into the Zuid-Holland entrepreneurial and 
innovation ecosystem is discussed in Section 
4, with a focus on the circularity, hydrogen and 
offshore wind clusters. To conclude, Section 5 
specifies a set of practical recommendations 
to accelerate the transition to a sustainable 
circular, digital and thriving economy and 
society in the province of Zuid-Holland. 

Erasmus Centre for Entrepreneurship | DRIFT 2 In-depth interviews were conducted with 15 entrepreneurs and 4 experts active in 
the circularity, hydrogen and offshore wind energy clusters. 
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2.1 Conceptualising 
entrepreneurial and innovation 
ecosystems from a regional 
perspective

The economic competitive position of a region 
was traditionally primarily based on the stock 
of production factors and geography. With 
the rise of the knowledge-based economy, 
innovative capacity has now become a crucial 
driver for regional competition (Asheim, et al., 
2018). Moreover, innovative capacity is seen 
as a crucial factor in addressing so-called 
‘grand societal challenges’, such as climate- 
and biodiversity crises and resource scarcity, 
demanding a new and explicit directionality for 
regional innovation ecosystems. This calls for 
a transition perspective, which is explained in 
further detail in Section 2.2. 

Innovation does not take place in isolation 
but is rather the outcome of a thick web of 
knowledge exchanges within and across 
organisations, or entrepreneurial ecosystems, 
which provides the basis for startups to thrive, 
grow and scale up (Cirillo, Breschi, & Prencipe, 
2018). The term “entrepreneurial ecosystem” 
has become an integral part of the discourse 
surrounding entrepreneurship and economic 
development. It is argued that regional 
economic growth is positively stimulated by 
the growth of more companies, which requires 
an “ecosystem” in order to systematise, scale 
and sustain this growth (Isenberg & Onyemah, 
2016). Entrepreneurial ecosystems can be 
defined as “combinations of social, political, 
economic, and cultural elements within a 
region that support the development and 
growth of innovative start-ups” (Johnson, 
Bock & George, 2019). These ecosystems 
are characterised by the interconnectedness 
of actors, organisations, institutions, and 
infrastructure where connections are often 
considered to have a deterministic function 
(Johnson et al., 2019; Prokop, Huggins & 
Bristow, 2019). 

There is growing interest amongst scholars and 
practitioners to use an ecosystems approach 
to understand entrepreneurship at the macro 
level of an organisational community. The 
latter consists of all the interdependent 
actors and factors that enable and constrain 
entrepreneurship within a particular territory 
(Stam & Van de Ven, 2021). This research 
will focus on entrepreneurial and innovation 
ecosystems in order to understand the 
dynamics within a specific region that enables 
sustainable growth. The concept of regional 
ecosystems inherently holds a highly local 
nature, with the geographical region as the 
central point of reference, while still aiming 
at global markets. It is therefore important 
to ensure that innovation is fostered at the 
regional level as successful innovation clusters 
can function as poles of growth for a given 
region (Smorodinskaya, Russell,  Katukov & 
Still, 2017; Jütting, 2020).
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Different conceptual frameworks for analysing 
ecosystems have been developed throughout 
the literature. Intrinsic to the ecosystem 
metaphor is that its elements interact in ways 
that make the “whole” (the ecosystem) self-
sustaining (Isenberg & Onyemah, 2016). For 
the purposes of this research study, we will 
focus on the interactions within an ecosystem 
that specifically foster entrepreneurship and 
innovation within a region. An entrepreneurial 
and innovation ecosystem is therefore defined 
in this study as follows: 

A complex system of interactions, 
collaborations and exchanges between agents 
within an institutional and cultural context 
which fosters entrepreneurship and innovation. 
These ecosystems are characterised by and 
dependent on access to: market, related and 
supporting industries, talent and knowledge 
and capital.  

This definition is a synthesis of various definitions 
and insights in the literature. Specifically, but 
not limited to, the definition of an efficient 
entrepreneurial ecosystem by Audretsch and 
Belitski (2017): “a complex system of interactions 
between agents within various socioeconomic, 
institutional and informational contexts which 
generate more new businesses and growth”, 
as well as the categories to grow and sustain 
innovation ecosystems by Mulas, Minges and 
Applebaum’s (2016): “Human capital/people”; 
“Physical assets/infrastructure”; “Economic 
assets”, and; “Government and policy/enabling 
environment”. Furthermore, the definition 
encompasses the 10 ecosystem elements 
(legislation and regulations, culture, financing, 
infrastructure, intermediary services, leadership, 
networks, new knowledge, talent, market 
demand) deployed by InnovationQuarter and 
developed by Stam and Van de Ven (2021). 

We adapt these categories from the literature, 
which together with insights from years of 
ongoing research into company growth by 
Erasmus Centre for Entrepreneurship and 
Rotterdam School of Management3, forms 
the basis of our framework consisting of four 
overlapping characteristics: access to market, 
related and supporting industries, talent 
and knowledge and capital. These elements 
interact with each other to foster innovation 
and support the growth of companies 
through collaborations and exchanges within 
the ecosystem and are dependent on and 
reinforced by the institutional and cultural 
context. These elements contributing to a well-
functioning entrepreneurial and innovation 
ecosystem are depicted in Figure 1 below and 
further elaborated upon in Section 2.3. 

Figure 1: Framework for the functioning of entrepreneurial 

and innovation ecosystems

3 The framework of this research study was also built upon the insights from 
the long-term investigation of scaleups in the Netherlands. See the following 
selection of sources for reference:  
1. Gatt, C., Jansen, J.J.P. & Mom, T.J.M. (2019). Coolblue: Thriving and making 
customers happy is the new blue, RSM Case Development Centre, http://hdl.
handle.net/1765/120795 
2. Jansen, J. J. P., & Mom, T. J. M. (2021). Naar een gezond groeibedrijf in vijf 
stappen. Van Duuren Media 
3. Kleinsmith, N., Mom, T.J.M. & Jansen, J.J.P. (2019), YoungCapital: Reinventing 
the Staffing Industry, RSM Case Development Centre, http://hdl.handle.
net/1765/120797  
4. Mom, T.J.M., Jansen, J.J.P. & Kleinsmith, N. (2019), Takeaway.com: 
Exponential growth in online food ordering and delivery, RSM Case 
Development Centre, http://hdl.handle.net/1765/115578 
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Market
Talent/

knowledge
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tional & Cultural Context
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http://hdl.handle.net/1765/115578


8

2.2 A transition perspective to 
entrepreneurial and innovation 
ecosystems 

Entrepreneurial and innovation ecosystems 
as presented above are, usually, in a dynamic 
equilibrium, meaning that the ecosystem 
is in a relatively stable condition and most 
components work well together. Innovation 
policy is focused on optimising the ecosystem: 
for instance, by improving the functioning of 
the ecosystem through creating more market 
demand or making it more efficient through 
the support of dealmakers or intermediaries.  

However, from a transition perspective, the 
path dependencies that have led to the success 
of the cluster might also provide lock-ins: 
dominant structures, cultures and practices 
that become difficult to change. Think of 
infrastructure lock-ins resulting from historical 
capital investments, or labour-market lock-
ins as people that work in the ecosystem are 
trained in a particular way, with specific skills 
and competencies.  

As a result, innovations become largely 
incremental: small improvements of current 
practices, rather than more fundamental or 
disruptive breaks with the past to explore 
new transformative pathways for future 
development. Usually, this does not become 
an immediate problem. As the world changes 
gradually, well-functioning ecosystems can 
adapt and optimise their activities to this new 
demand. The entrepreneurial and innovation 
ecosystem is well equipped to improve 
(through process or incremental innovation), 
by making processes smarter, cheaper, or 
more efficient. 

However, as pressures intensify and 
accumulate, the pressure ultimately becomes 
too great: slowly but surely the ecosystem 

loses its competitive edge, and we move 
into a phase where we must search for a 
new dynamic equilibrium. The goal is now to 
search for radically new ideas, practices, and 
innovations. This is an exciting time that brings 
many new opportunities for entrepreneurs, 
especially for the dynamic small and medium 
sized enterprises (SMEs). However, it is also 
a chaotic time that can be characterised by 
opposing interests, internal contradictions, and 
feelings of loss. Transition is therefore defined 
in this study as follows:

Disruptive systemic changes as a response to 
a number of persistent problems confronting 
contemporary modern societies. Transitions 
represent fundamental changes in societies, 
culture, structure and practices and involve 
both build-up and breakdown patterns, 
which prove to be turbulent, chaotic, and 
unstructured.

(Loorbach, Frantzeskaki & Avelino, 2017)

Erasmus Centre for Entrepreneurship | DRIFT
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2.2.1  A focus on both 
innovation and exnovation

Transition research seeks to understand the 
dynamics of change and to find leverage 
points for guiding societal transitions (Grin, 
Rotmans & Schot, 2010; Loorbach et al., 2017). 
It presents societal transitions as the structural 
and systematic reconfiguration of a stable 
system towards a new dynamic equilibrium, 
understood to evolve over decades or 
generations (Geels & Schot, 2007; Grin et al., 
2010; Kanger & Schot, 2019). However, existing 
frameworks emphasise innovation and build-
up over exnovation and break-down (Hebinck 
et al, 2022). Exnovation can be seen as the 
“natural flipside” of innovation i.e., departing 
from unsustainable pathways, and should 
also be seen as part of any transition strategy 
(David, 2018).  

A focus on both build-up and break down 
dynamics – on both innovation and exnovation 
– is needed to make sense of the turbulent and 
chaotic dynamics of current transition-in-the-
making. Addressing this gap, we propose to 
strengthen our ecosystem analysis using the 
X-curve framework. The X-curve provides a 
simplified depiction of transitions that explicitly 
captures the patterns of build-up, breakdown, 
and their interactions.

Figure 2: The X-curve portraying the interaction of patterns 

of build-up and breakdown (source: Loorbach et al., 2017) 

2.3 Elements of entrepreneurial 
and innovation ecosystems 
with a sustainability transition 
perspective 

The five overarching elements (presented 
in Figure 1) that interact with each other and 
function together to foster entrepreneurship 
and innovation within an ecosystem are 
explained in further detail in the rest of this 
section. Specifically, the success factors 
for each element within a regional context, 
including a transition perspective, is provided. 

2.3.1 (Access to) Market 

The market conditions of entrepreneurial 
and innovation ecosystems are critical for its 
functioning. The market opportunity, based on 
customers and the competitive landscape, was 
identified in a study of entrepreneurs across the 
globe as a major growth accelerator (World 
Economic Forum, 2013). Existing research 
shows that entrepreneurs favour larger market 
potential and agglomeration economies, which 
enable higher externalities and spillovers, large 
economies of scale and gives further incentives 
to innovate and grow (Audretsch & Belitski, 
2017). Markets, including consumer markets 
and public procurement, drive the demand 
for new products and services (Mulas et al., 
2016). Early adopters are key players in an 
ecosystem to ensure the successful diffusion of 
new technologies (Catalini & Tucker, 2017) and 
thereby form a crucial part of the customer base 
of companies in a successful entrepreneurial 
and innovation ecosystem. 

On top of proximity to large, demanding 
customers, local rivalry that creates incentives 
for  continuous improvements and innovation 
are key drivers for the competitiveness of 
regional industries (Menon Economics & DNV, 
2022). The competitive landscape within the 
market of entrepreneurial and innovation 
ecosystems should therefore also be taken into 

Erasmus Centre for Entrepreneurship | DRIFT



account because companies are incentivised 
to continue innovating with the presence of 
competitors, which increases the likelihood of 
growth (Block, Fisch & Van Praag, 2017). It is 
therefore important to have competing actors 
within (parts of) an ecosystem as an indication 
of the readiness of the market for innovation 
(Granstrand & Holgersson, 2020). At the same 
time, firms with leading market positions are 
also important drivers for the development of 
entrepreneurial and innovation ecosystems. 
The presence of leader firms is necessary in 
a cluster as they can access markets smaller 
firms cannot. Due to their market power, size 
and influence, leader firms can encourage 
innovation, enable internationalisation of 
other firms in a cluster and improve a cluster’s 
internal coordination through spillovers and 
multiplier effects (Nijdam, 2010).

in times of transition:
A popular strategy is to look at the existing 
strengths of the ecosystem and to target 
market demand of already existing markets as 
they have proven to be successful in the past. A 
well-known example is the attempt of the Dutch 
government to keep supporting the Dutch 
shipbuilding industry in the late seventies and 
early eighties, while the innovation ecosystem 
had already lost its competitive edge to low-
wage countries in Eastern Europe and Asia.

In many cases the radical innovations needed 
for transitions depend on markets that are 
not mature, or do not even exist yet. From 
a transition perspective, new players in the 
ecosystem are important drivers, and not 
the large established companies and their 
existing specialisations (van Bree et al, 2020). 
This requires identifying not yet visible but 
promising niches, that justify more market 
demand even though there is no clear 
specialisation, organisation or critical mass yet. 
The challenge here is to make combinations 
between knowledge, technology and business 

activity that are not yet known based on the 
past. Strategies to cope with this are to create 
‘protected’ experimental environments such 
as field labs and shared facilities, in which 
‘unusual suspects’ can participate. In the 
literature, this is often referred to as strategic 
niche management (Schot et al, 2007). 

In addition, creating space for new markets 
also demands breaking with the status quo, 
and a strategy that makes explicit that certain 
markets will receive less support or will even be 
subject to active phase-out and exnovation 
policies (Diercks & Loorbach, 2020). 

10
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2.3.2 (Access to) Related and 
Supporting Industries 

The entrepreneurial and innovation ecosystem 
can be considered as a combination of two 
distinct, but largely separated economies: the 
research economy, driven by fundamental 
research (from knowledge institutions, for 
example), and the commercial economy, 
driven by the marketplace (Jackson, 2011). 
From a regional perspective, there is a critical 
distinction between ‘knowledge development’, 
which is generally global, and ‘knowledge 
valorisation’, which is rather exclusively locally-
bound and dependent on the interaction 
between agents in the ecosystem (Asheim, 
2018). Empirical research, however, indicates a 
gap in access to the market at the critical stage 
in the development of new technologies. There 
is evidence that commercialising technologies 
effectively and transferring scientific knowledge 
into practice is difficult without mediating 
roles of research institutions and government, 
through active technology transfer strategies 
(Chen & Hung, 2016). 

To bridge this gap to market and increase 
technology transfer, networking has been 
identified in the literature as a means to reduce 
the risks associated with technology and 
markets (de Vasconcelos Gomes, Salerno, 
Phaal & Probert, 2018). Networks promote 
collaboration, and help generate ideas and 
disseminate knowledge via spillover effects 
that are crucial for companies to continue 
innovating and growing. Connections and 
communications are therefore a key success 
factor for ecosystem growth and sustainability 
(Mulas et al., 2016). Although in the age of the 
internet ‘codified knowledge’ is accessible 
across the globe, it is ‘tacit knowledge’, mainly 
the result of on-the-job learning, that is heavily 
locally-bound (Asheim & Gertler, 2005). The 
latter type of knowledge is tied to (regional) 
entrepreneurship, human capital, value chain 

cooperation and supplier relations, and is the 
result of a collective process of mutual learning 
and frequent and intensive contact among firms 
in related and supportive industries (Storper, 
1997). To enable these valuable connections, 
it is important to have large numbers of 
“dealmakers” (also known as “the glue in 
strong ecosystems”) with strong interregional 
and cross-sectoral connectivity. Dealmakers 
are sometimes former entrepreneurs who 
invest in a range of firms, connect people in 
their network and act as a mentor to early-
stage entrepreneurs (Brown & Mason, 2017).

Research points to a positive effect of 
proximity, which increases the innovative 
capacity of companies and explains the 
concentration of innovative firms in clusters 
(Ferras-Hernandez & Nylund, 2019). There 
is empirical evidence that access to local 
networks boosts the pursuit of innovation and 
enhances innovativeness in high-tech industries 
(Haschka & Herwartz, 2020). By having access 
to a network of related and supporting industries, 
the interactions and exchanges with companies 
in a similar or complementary domain can help 
companies gain a valuable knowledge pool to 
learn from. Moreover, specific expertise from 
support services by a variety of intermediaries 
(e.g. professional and advisory services and 
incubators/accelerators) can help companies 
to continue innovating (Stam & van de Ven, 
2021). Companies therefore benefit from 
knowledge partners that can share specialised 
advice pertaining to improving their innovation 
capabilities. Through sharing learnings and 
best practices from ecosystem pioneers, 
raising levels of ambition, exchanging talent/
expertise, supportive ecosystems with access to 
related and supporting industries can thus drive 
entrepreneurship and innovation within a region. 

11

Erasmus Centre for Entrepreneurship | DRIFT



in times of transition:
When dealing with transformative innovations, 
it is often the case that these interactions hardly 
exist, as the entrepreneurial and innovation 
system is still under development. Networking 
activities should therefore focus on radically 
new relations and resulting combinations of 
knowledge, competencies and capabilities. 
The revitalisation of regional innovation system 
partly depends on the extent to which regional 
assets can be reconfigured or reoriented to 
explore new pathways.

Transition literature points to the importance 
of a specific type of intermediaries for this 
process, namely transition intermediaries. 
Kivimaa, Boon, Hyysalo and Klerkx (2019) 
define transition intermediaries as actors and 
platforms that positively influence sustainability 
transition processes by:

• creating new collaborations within and 
across niche technologies, ideas and 
markets; 

• linking actors and activities, and their 
related skills and resources; 

• connecting transition visions and demands 
of networks of actors with existing; 
regimes in order to create momentum for 
transformative change; 

• disrupting dominant unsustainable socio-
technical configurations.

Although transition intermediaries are often 
also innovation intermediaries, their activities 
are complementary due to the normative 
orientation to sustainability and its long-term 
temporal dynamics.

2.3.3 (Access to) Talent and 
Knowledge
 
In addition to external knowledge from 
related and supporting industries, talent 
(and consequently, the knowledge formed 
within organisations, including research and 
educational institutions), is another important 
ingredient for successful entrepreneurial and 
innovation ecosystems. Soft location factors 
contributing to the attractiveness of a city and 
the competitiveness of the industries located 
there are linked to how attractive it is to live 
there (Menon Economics & DNV, 2022). As 
such, talent generally clusters in (large) cities 
with a diverse supply of social-cultural 
activities (Florida, 2012) and is largely cultivated 
by the knowledge from, and interactions 
between, universities and industries. However, 
research also suggests that there is a disparity 
between the quantity and quality of human 
capital developed in higher education and 
the talent necessary to foster the growth 
of innovation ecosystems (Chen & Hung, 
2016). Having access to a skilled workforce 
is therefore crucial as it aids in developing 
innovative businesses, which adds value and 
contributes to the competitive advantage of a 
region (Snieska & Zykiene, 2015). 

Knowledge spillovers between European 
regions are especially strong between 
technologically similar and geographically 
close regions. As such, the ability for a region to 
adopt and use new knowledge partly depends 
on the education of the workforce in the region 
(Andersson & Karlsson, 2004). Academia, 
especially regional universities, therefore have 
an essential role in infusing the region with 
knowledge, resources, and co-creation and 
renewal capabilities. Not only do they provide 
a region with a highly skilled workforce, but 
they also generate new scientific knowledge, 
which can be transferred and commercialised 
through science-industry collaboration or 
academic spinoffs (Markkula & Kune, 2015; 

12
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Jütting, 2020). Research into the metropolitan 
region Rotterdam and The Hague shows that 
the valorisation of knowledge includes the 
involvement of a diverse set of academic actors 
beyond the ‘traditional’ theoretical universities, 
but also university of applied sciences focusing 
on vocational education (Erasmus Centre for 
Entrepreneurship, 2021). As such, a diverse 
set of academic actors is important to drive 
innovation within a region.  

The interaction between key regional 
players in the entrepreneurial and innovation 
ecosystem – from  business,  government,  
universities,  and  civil  society  –  is  where  
the  exploration  and potential  application  of  
knowledge  can  most  powerfully  be  exploited. 
Effective collaboration between these players 
determines how smart a region can be, and 
how to leverage its potential. The ability of 
(organisations within) a region to learn and 
to conduct research and innovation in multi-
dimensional teams and networks is therefore 
a fundamental factor that drives successful 
entrepreneurial and innovation ecosystems. 
However, it is important to keep in mind that 
both the importance and the difficulty of 
learning increase significantly in larger regional 
innovation ecosystems (Markkula & Kune, 
2015). 

Living labs are a concrete example of 
integrating research and innovation processes 
in real life communities and settings. Defined 
by the European Network of Living Labs as 
“user-centred, open innovation ecosystems 
based on systematic user co-creation 
approach”4, living labs were put forward in the 
early 2000s as a mechanism for overcoming 
the ‘European Paradox’ – declining economic 
competitiveness, growing societal challenges 
and the gap between research leadership 
and commercial success of innovation. The 
literature indicates that the benefit of this 
approach is the development of knowledge, 

products, services and research solutions 
through project-based activities and processes 
that support users, including businesses 
and companies, to achieve (market- and 
investment-focused) objectives, outputs 
and outcomes that they value (Paskaleva & 
Cooper, 2021). An example of an application 
of the living lab concept is the Smart Industry 
Fieldlabs in the Netherlands, where 45 practical 
environments have been developed in which 
companies and knowledge institutions can test  
and implement Smart Industry Solutions in a 
targeted manner.5

in times of transition:
Successful entrepreneurial and innovation 
ecosystems have specific competencies and 
capabilities that have been built up over years or 
even decades. Building promising niches often 
demands new competencies meaning that the 
existing labour force needs to be re-schooled 
in such a way that talent development involves 
learning and unlearning key insights that can 
facilitate entrepreneurship and innovation 
within a changing environment. This potential 
bottleneck is often only seriously addressed 
when transitions are already in a phase of 
acceleration – as we see now with the energy 
transition. This time lag is a serious issue as (re-)
schooling takes time.

Besides (re-)schooling, completely new 
education and training programmes which 
relate, connect and integrate previously 
unrelated domains of expertise is also 
necessary in times of transition. As such, new 
knowledge combinations and connections 
between various areas of expertise, professions, 
industries, technologies, etc, are crucial to 
foster entrepreneurship and innovation.
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2.3.4 (Access to) Capital

On top of social and human capital, financial 
capital is another critical factor contributing 
to the success of entrepreneurial and 
innovation ecosystems. Different types of 
funding interact with each other within an 
ecosystem to drive innovation and support 
entrepreneurial success. The types of funding 
can be broadly categorised into independent 
venture capital (VC), corporate venture capital, 
angel investments and public government 
funding (Aaltonen, 2016). It is clear that without 
sufficient funding available for new product 
developments, innovative initiatives are less 
likely to take place within an ecosystem. There 
is evidence that the availability of finance (for 
R&D and innovation) has the ability to shape 
both the rate and trajectory of innovation. 
For instance, high-tech industries that require 
substantial investment and very long time-
horizons are dependent on continuous 
rounds of funding in order to pursue further 
experimentation (Kerr & Nanda, 2015).

In order to foster entrepreneurship and 
innovation, it is also important to consider 
what type of finance is required by what type 
of firms, as firms change over time together 
with their financing needs. Firms, even of 
the same size, have different cost structures 
and operate in different types of markets and 
through different types of competition—these 
differences affect their needs for finance. 
Take VC for example: although it is one of 
the most popular sources of finance within 
modern innovation ecosystems, the VC model 
is argued to be problematic for science-
based sectors that are characterised by a 
complex and interdisciplinary knowledge base. 
Research points to the difficulties associated 
with the VC model of funding to provide the 
kind of ‘patient’ long-term committed finance 
that uncertain innovation processes with long 
time-horizons require (Mazzucato, 2013). As 
such, the diversity of the funding landscape 
is a key determinant of entrepreneurial and 
innovation ecosystems. 

in times of transition:
Access to capital is notoriously difficult for 
radical niches, as their business models are 
often not proven yet, or make less financial 
return on investment, making it difficult for 
traditional capital suppliers to provide loans 
or bonds. Over the last few years, we have 
seen the development of more diversified 
capital streams. In banking, these include 
green mortgages and green loans – in which 
better sustainability performance results in 
slightly lower interest payments. In asset 
management, sustainable investing is of 
increasing importance. Sustainable investing is 
a heterogeneous set of practices with a shared 
focus: to take sustainability considerations into 
account. These practices differ in the ways, 
and to the extent, they try to achieve this. They 
include ethical investing, thematic investing, 
impact investing, exclusions, active ownership, 
best-in-class, and ESG integration (Loorbach, 
Schoenmaker & Schramade, 2020).

Other alternative sources of capital – with 
or without an explicit orientation towards 
sustainability - can be found in fintech, 
alternative currencies or crowdsourcing. All 
of these alternatives add to the diversity of 
financial activities, making the emergence of 
new and better alternatives more likely from 
an evolutionary perspective. However, these 
alternatives combined are only a marginal part 
of all capital flows. Yet the growth of access 
to alternative capital might be one of the most 
important factors for successful transition 
dynamics of regional ecosystems. As such, the 
ability to attract these alternative capital flows 
is of great importance. 

Just like all other innovation processes, 
capital also has an exnovation element, as 
transitions also means rationing capital to 
unsustainable incumbents while helping them 
to transform their business models and phase-
out the unsustainable aspects. For the vitality 
of entrepreneurial and regional innovation 
ecosystems, the ability to deal with stranded 
assets, transition risks and transition costs is 
crucial in times of transition. 
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2.3.5 Institutional and Cultural 
context 

These aforementioned characteristics of an 
entrepreneurial and innovation ecosystem 
are reinforced by the institutional and cultural 
context within which it exists. The supportive 
effects of the institutional environment create 
externalities that can translate positively into 
innovation productivity at the regional level. 
On the one hand, direct effects like public 
R&D subsidies or governmental grants could 
manifest in higher innovation output. On the 
other hand, indirect assistance like a well-
developed local technological infrastructure 
or a liberal tax policy can facilitate knowledge 
generation. Firms that are able to exploit 
such conditions adequately show higher 
levels of both innovation productivity and 
efficiency (Haschka & Herwartz, 2020). On 
top of this, academia plays a key role within 
entrepreneurial and innovation ecosystems. 
Educational institutions not only improve 
the quality of human capital through general 
professional and academic degrees, but also 
develop specific entrepreneurial competences 
necessary for knowledge valorisation and 
technology diffusion within a region (Isenberg 
& Onyemah, 2016; Jütting, 2020). 

Since ecosystems are heavily path dependent 
and rooted in their historical and institutional 
trajectory, every ecosystem  is unique 
with its own distinctive idiosyncrasies and 
characteristics which are spatially, relationally 
and socially embedded (Brown & Mason, 
2017). For instance, local cultural attitudes, 
the structure of local banking systems and 
educational policies affect the nature of 
entrepreneurial and innovation ecosystems. 
Therefore, scholars indicate that an approach 
which simply seeks to duplicate ecosystems 
is inappropriate and likely to fail (Mason & 
Brown, 2014). As such, every ecosystem needs 
a different approach that is customised to local 

circumstances and takes into account the “local 
buzz”, i.e.: specific information and continuous 
updates of this information, intended and 
unintended learning processes in organised and 
accidental meetings, the mutual understanding 
of new knowledge and technologies, as well 
as shared cultural traditions and habits within 
a particular technology field which stimulate 
the establishment of conventions and other 
institutional arrangements. This “buzz” not only 
relies on geography, but it also depends on the 
structure of local social relations and history of 
local interaction (Brown & Mason, 2017). 

Being located in the same region enables actors 
to understand the local buzz in a meaningful 
and useful way. This is because co-location 
stimulates the development of a particular 
institutional structure shared by those who 
participate (e.g. companies within a cluster 
often develop similar language, technology 
attitudes and interpretative schemes). However, 
too much social cohesion and embeddedness 
within the local context and can lead to lock-
in effects with potentially disastrous long-term 
consequences for the region’s adaptability. 
There is therefore a need to balance localised 
capabilities with global pipelines (opening up 
and tapping into external environments). This 
entails combining close and distant interactions 
in order to leverage entrepreneurial and 
innovation opportunities (Bathelt, Malmberg & 
Maskell, 2004; Grabher, 1993). 

Geography and the institutional infrastructure 
supporting innovation within the production 
structure of a region is clearly fundamental 
to the innovation process. The importance 
of spatial factors like location and physical 
proximity in R&D, innovation and diffusion, 
give rise to regional clusters and networks 
with agglomeration economies (Asheim & 
Gertler, 2005). Innovation requires a variety of 
resources such as new knowledge, motivation 
and collaboration within the region. As such, 
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the physical environment can also be one of 
these resources. An ecosystem that fosters 
entrepreneurship and innovation requires 
access to physical space that both supports 
innovation and reflects the changing nature of 
it. Dedicated physical environments (such as 
living labs or fieldlabs) are important because 
innovative spaces are to be seen as catalysts 
for an organisation’s ability to, for example, 
improve communication, reconfigure 
resources, attract and retain talent, or reflect 
values. From a strategic perspective, the 
physical characteristics of the environment 
should be connected with the strategic 
goals of the organisation (Oksanen & Ståhle, 
2013). It is therefore crucial to consider what 
premises are available for physical, virtual and 
social development within entrepreneurial 
and innovation ecosystems (Markkula & Kune, 
2015).       

Proximity should not only be narrowly 
understood, in the sense of geographical 
proximity, but also in cultural terms (Gertler, 
2003). Norms and trust that reward 
entrepreneurial action will provide additional 
resources and enhance cooperation between 
actors within an entrepreneurial and innovation 
ecosystem (Audretsch & Belitski, 2017). The role 
of entrepreneurial spirit is a major determinant 
that drives innovative company culture. How 
this culture runs through a company from its 
leadership is a major internal facilitator as well 
as possible barrier to a company’s success in 
the marketplace (Merkert & Wong, 2020). It is 
thus crucial for an ecosystem to be supported 
by an entrepreneurial culture that largely 
consists of societal norms such as tolerance of 
risk, mistakes and failure as well as innovation, 
creativity and experimentation (Isenberg & 
Onyemah, 2016).

in times of transition:
It is notoriously difficult for existing ecosystems 
to reinvent themselves and set a radically 
different course. For this to succeed, there is 
need for an institutional and cultural context that 
drives the ecosystem towards transformation. 
Following Weber and Rohracher (2012) and 
Hekkert and Koenen (2017) we identify the 
following needs:

• Guiding vision. Vision is necessary to allow 
the expectations and orientations of those 
involved to converge, so that cooperation 
becomes possible, trust can be built, and 
efforts reinforce each other. This demands 
a process that makes differences of opinion, 
insights and vision explicit, to adaptively 
adjust the agenda on the basis of advancing 
insight. This also contributes to creation of 
legitimacy and hence counteract resistance 
to change.

• Policy coordination. Policy coordination 
is of great importance, because societal 
challenges usually affect several specialist 
ministers and tiers of government 
(municipality, province, central government 
and EU). But for innovations to add up to 
transformative change, alignment between 
different goals and means is necessary. 

• Reflexivity. The long-term character of 
transformative change, associated with the 
uncertainty surrounding innovation and 
change requires a continuous monitoring 
with respect to progress towards the 
transformation goals. Reflexivity allows 
for learning and to remain open to new 
insights and actors. Reflexive policy 
arrangements resemble ‘hybrid forums’ that 
serve as “coordination devices for collective 
sensemaking, imagination and enactment”.

• A sense of urgency. The magnitude 
and negative effects of social problems 
are still greatly underestimated and the 
belief that society can solve problems 
through technological innovation is 
greatly overestimated. A sense of urgency 
is needed to distinguish between those 
innovations that make things less bad or 
slightly better, and those innovations that 
successfully challenge, alter and replace 
dominant cultures and practices.
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2.4 Conclusions and summary
 
This section discussed the key elements of 
the entrepreneurial and innovation ecosystem 
and looked at it from a transition perspective. 
In general, it is clear that an ecosystem can 
support two broad categories of innovation. 
The first is focused on optimisation of existing 
practices, for instance by making existing 
production processes incrementally more 
efficient, better, smarter, or cheaper. This can 
yield positive returns for some time but are 
insufficient to search for radically new ideas, 
practices, and innovations. In times of transition, 
there is a need for a different approach that 
seeks a strategy for transformative change 
through the development of new practices, 
technologies and markets, and the conversion 
and sometimes phase-out of old practices, 
technologies and markets. 

Strategies of optimisation and transformation 
do not necessarily exclude each other. 
In general, both strategies demand well-
functioning elements of the entrepreneurial 
and innovation system as described in this 
chapter. A strategy for transformative change 
puts emphasis on specific aspects within these 
elements and taking a transition perspective 
provides a specific and targeted focus for the 
elements of the entrepreneurial and innovation 
ecosystem and their relative success factors. 
This is summarised, together with the typical 
success factors of an entrepreneurial and 
innovation ecosystem derived from the 
literature, in the table on the following page. 
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Table 1: Typical success factors of a well-functioning entrepreneurial and innovation ecosystem
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(Access) to Market • market demand (large, demanding 

customers and early adopters)

• competing actors (market readiness for 

innovation) 

• leader firms 

building, nurturing, expanding 

and mainstreaming not yet 

visible but promising niches, 

and phasing out unsustainable 

markets

Element of the 
ecosystem

Success factors In times of transition

(Access) to Related and 

Supporting industries

• mediating roles of research institutions and 

government 

• access to local and pioneer networks, 

including “dealmakers” 

• proximity to related (high-tech) industries 

(spillover and network effects in clusters)

• professional and advisory services, 

incubators/accelerators 

transition intermediaries that 

take a normative orientation 

to sustainability and sensitive 

to the long-term temporal 

dynamics 

(Access) to Talent and 

Knowledge

• diverse supply of social-cultural activities 

• high quantity and quality human capital: 

skilled & educated workforce 

• multi-dimensional teams and networks 

• academia (regional universities, universities 

of applied sciences)

• effective collaboration between key 

regional players (business, government, 

universities, civil society) – e.g. Living labs 

(user co-creation) and Fieldlabs

long-term (re)schooling 

programmes and new 

knowledge combinations/

connections

(Access) to Capital • availability of finance (long time-horizons; 

continuous rounds of funding)

• diverse funding landscape  

attracting alternative sources 

of finance that rewards 

sustainability performance 

and divesting capital from 

unsustainable practices

Institutional and 

Cultural context 

• formal institutions: public R&D subsidies, 

governmental grants, technological 

infrastructure, liberal tax policy

• educational institutions

• “local buzz” and global pipelines 

• spatial factors: access to physical space 

and availability of premises 

• norms and trust, entrepreneurial spirit

the need for:

• a guiding vision

• policy coordination

• practical arrangements for 

reflexivity 

• a sense of urgency



3 - Maritime Entrepreneurial 
and Innovation Ecosystems  
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3.1 Conceptualising maritime 
ecosystems from a sustainability 
transition perspective

A maritime entrepreneurial and innovation 
ecosystem6 can be considered as a specific 
type of ecosystem that is organised around 
typical port activities such as shipping, logistics, 
and processing industries (of raw materials). A 
specific conceptualisation is difficult to provide, 
as maritime ecosystems around the world often 
have a different focus. For instance, Antwerp 
has a relatively stronger focus on logistics and 
containers, whereas Rotterdam also has a 
strong focus on petrochemical industries and 
coal transhipment. 

Similar to other types of entrepreneurial 
and innovation ecosystems, specific 
characteristics of a maritime ecosystem are 
shaped by a combination of geographical, 
cultural, and economic factors, and 
historical path dependencies. A study on 
maritime entrepreneurial and innovation 
ecosystems therefore needs a context-specific 
conceptualisation, which will be applied in 
Section 4 in the investigation of the Zuid-
Holland (green) hydrogen, offshore wind and 
circular economy clusters. The rest of this 
section is dedicated to developing a framework 
of success factors for maritime ecosystems 
in general in order to test the specific 
functioning of the Zuid-Holland clusters of 
(green) hydrogen, offshore wind and circular 
economy. 

3.2 Elements of maritime 
entrepreneurial and innovation 
ecosystems with a sustainability 
transition perspective

Structural innovation requires interactions 
between key elements, as discussed 
above, in order to take place. The golden 

combination of these building blocks ensures 
that entrepreneurship and innovation can be 
fostered in times of transition. Although the 
individual components are typically applicable 
to all ecosystems, the exact interactions 
within and between these elements differ 
from ecosystem to ecosystem. The rest of 
this section elaborates on the factors driving 
entrepreneurship and innovation in the 
maritime context with a sustainability transition 
perspective. 

3.2.1 (Access) to Market

Accessibility and proximity to markets are 
essential for driving (digital) innovation in the 
maritime ecosystem (Witte, Slack, Keesman, 
Jugie & Wiegmans, 2018). Advancements 
of digital technologies create space for new 
markets and bring new opportunities for the 
maritime ecosystem. Core services in traditional 
maritime business models will likely lose their 
value and phase-out in our shift towards an 
increasingly digital world. For example, the 
need for vessels will only be to perform the 
task of moving cargo from port to port, but it is 
the data this generates (rather than the cargo 
itself) that will start to be monetised. This is not 
only from port to port but through the entire 
value chain, from origin to destination (Pierre, 
2020).

Innovation has been shaping the maritime 
industry through digitalisation and 
automation, especially in view of the 
increasing environmental pressure on the 
sector. Innovation has been identified as one 
of the main avenues to reconcile growth in the 
maritime sector and environmental demands. 
Innovation can contribute to the development 
of value propositions that entail either the ability 
to offer services at a lower price, primarily by 
means of better asset utilisation, reduced fuel 

6 For the remainder of the report, the term “maritime ecosystem” implies 
“maritime entrepreneurial and innovation ecosystem”.
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consumption and lower unit costs, or being 
able to differentiate services. This plays 
a critical role in fostering environmental 
performance improvement, together with the 
trend towards decarbonisation and increasing 
environmental awareness in the consumer 
market, which will likely create space for the 
growth of biomass/biofuel and hydrogen 
trade (Acciaro & Sys, 2020; Pierre, 2020). The 
decarbonisation trend not only leads to the 
phase-out of unsustainable markets but also 
paves way for new growth directions, such as 
in the offshore wind cluster. The International 
Energy Agency describes offshore wind as 
a unique ‘variable baseload’ technology that 
could help to integrate the decarbonised 
energy systems of the future. Offshore wind 
has a higher capacity and more consistent 
output than any other variable renewable 
energy source and will become the number 
one source of electricity in the EU following its 
ambitions to reduce greenhouse gas emissions 
by at least 55% by 2030, compared to 1990 
levels7.  

Given the international nature of maritime-
related activities, it is important to keep in mind 
that access to international markets is crucial 
for the success of the maritime ecosystem. 
Evidence from SMEs in the Germany’s 
maritime industry shows that innovation and 
internationalisation go hand in hand: innovative 
enterprises increasingly need international 
markets, in the same way as international 
markets demand innovative enterprises 
(Bass & Ernst-Siebert, 2007). However, 
technological developments such as additive 
manufacturing and 3D printing can reduce the 
need for long-distance trades as on-demand 
production near the consumer replaces the 
global distribution of mass produced goods. 
Similarly, the increased use of robotics could 
enable reshoring of production for developed 
countries, shortening global value chains and 
potentially reducing the demand for seaborne 
transport (Pierre, 2020). 

Market trends towards shortened value chains 
can benefit the maritime ecosystem, since 

companies with the most leader firm (positive 
spillover) effects are those that are controlled 
locally. This is based on evidence from a large-
scale investigation into the port of Rotterdam 
(Nijdam, 2010), which reveals that the presence 
of (regional) headquarters in the (maritime) 
cluster seems to be a necessary condition 
for a leader firm, while foreign-owned firms 
demonstrate less interaction with other 
companies in the cluster and consequently 
less knowledge spillovers, less cooperation and 
fewer investments in solutions to collective 
action problems. The importance of leader 
firms is supported by research from Lagoudis, 
Madentzoglou, Theotokas  and Yip (2019), who 
developed a Maritime Cluster Attractiveness 
Index, which assigned the highest score to 
the presence of leader firms when measuring 
attributes that contribute to the success of 
the Pireaus maritime cluster. Leader firm 
behaviour that incorporates sustainability into 
their business strategy can also contribute to 
the sustainable development of regions (van 
den Berg, Jacobs, Nijdam, & van Tuijl, 2015). 
As such, leader firms that take a proactive role 
in the sustainability transition are important 
players in the maritime ecosystem.

On top of locally-controlled and sustainability-
driving leader firms, another important 
component of maritime ecosystems is 
coopetition: the interdependent relationship 
in which competition and cooperation 
simultaneously occur between two or more 
rivals competing in a given market. Knowledge 
acquisition garnered through cooperation in 
the network may be facilitated more when 
the competition is high, since the competition 
may promote a strong incentive to acquire 
the knowledge of their competitors and the 
competing players may also be forced to open 
up access to their own knowledge in order to 
gain knowledge from their competitors. This 
type of dynamic relationship in the competitive 
landscape is important for players in the 
maritime market as there is evidence from the 
literature that knowledge acquired through 
coopetition has a positive influence on the 
value of maritime logistics (Song & Lee, 2012).

7 According to EU’s Fit for 55 package to keep pace with the ambitions of the 
Paris Climate Change Agreement. 



3.2.2 (Access) to Related and 
Supporting industries

Because the maritime ecosystem is per 
definition a diverse environment, in many 
ways, there is a wide variety of different 
industries, sectors and verticals that are in 
one way or another related to it. Moreover, 
although it seems a simple exercise, it is 
practically difficult to draw a clear-cut line 
between maritime and non-maritime actors. 
For example, to illustrate traditionally, railroad 
cargo transport seems to be a clear-cut non-
maritime industry, because of its obvious 
land-based operations. However, the Port of 
Rotterdam is directly connected to the rest 
of the Continent by over 300 container rail 
connections, making it possible for cargo to 
pass the German border within 3 hours and 
reach most European destinations within a 
day8. 

A distinction should be made between related 
industries, either higher or lower in the value 
chain or even parallel operating, and supportive 
industries. As in other industries, young 
innovative firms especially cannot have all 
knowledge and skills in-house, but profit from 
the lessons shared by professional and advisory 
services, and accelerators. Based on the pillars 
ecosystem orchestration, innovation funnel 
generation, flexible matching and scaling 
corporate startup recurrent engagement, 
corporate-led acceleration programs in the 
maritime domain have especially proven to 
be fruitful (Garcia-Herrera, Perkman & Childs, 
2018). 

Studies have shown that knowledge spillovers 
generally take place between maritime sectors 
that are connected via similar inputs and/
or outputs (Morrissey & Cummins, 2016). 
Regarding related industries, academic research 
finds that earlier attempts to cooperate with 
stakeholders up- or downstream in the maritime 

value chain have mostly failed but have high 
potential (Acciaro & Sys, 2020; Morrisey & 
Cummins, 2015). For the (near) future, given 
the transition perspective, this implies that 
collaborative innovation (‘co-innovation’) will 
be the most important challenge, requiring 
access to local and pioneering networks with 
‘dealmakers’ as well as transition intermediaries. 
According to Sys et al. (2015), ‘co-innovation is 
a new form of innovation whereby the various 
stakeholders jointly acquire new expertise 
and create opportunities in the supply chain 
for new partnerships.’ In such a context, it is 
even more important that strategic processes 
are aligned with innovation strategy of the 
firm to better take advantage of supply chain 
collaboration.

Network and spillover effects are also 
beneficial for engagement between different 
maritime clusters, utilising own strengths and 
supplementing for shortfalls in combination 
with an abundance of suppliers and service 
providers, which can altogether drive the 
competitiveness of the industry  (Menon 
Economics & DNV, 2022). Moreover, research 
into the spatial dynamics of young, newly-
founded companies confirms the stable 
pattern of new entrepreneurial activity with 
respect to location in urbanised economies 
(Witte et al., 2018). This finding strengthens 
the need to analyse the (innovative) potential 
of startups for port-cities – especially from the 
perspective of urgent challenges such as the 
energy transition, developments in Information 
and Communication Technologies (ICT) with 
the ‘Internet of Things’, machine-learning, and 
big data, and new technologies such as (cargo) 
drones, robotics, and 3D printing. Because of 
the innovative capacity of these developments, 
startups, city governments and port authorities
within the maritime ecosystem can benefit from 
more, deeper, and long-term cooperation 
with these emerging high-tech industries. 
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8 Port of Rotterdam (2022), Spoorvervoer, https://www.portofrotterdam.com/nl/
logistiek/verbindingen/intermodaal-transport/spoorvervoer

https://www.portofrotterdam.com/nl/logistiek/verbindingen/intermodaal-transport/spoorvervoer
https://www.portofrotterdam.com/nl/logistiek/verbindingen/intermodaal-transport/spoorvervoer


Approaching the maritime ecosystem from 
a transition perspective all the more adds an 
additional layer to the network of related and 
supporting industries: the (yet) unknown and 
uncertain future. The technological frontiers 
of hydrogen, offshore wind and circularity are 
still rapidly evolving and expanding. Next to the 
developments in these relatively new maritime 
fields, the more traditional maritime operations 
are also subject to innovation. In the past, the 
improvements in ship building that laid the 
foundation for globalisation and the global 
value chain were applications of advancements 
in science and other fields of engineering 
(Mokyr, 1990). This makes strong ties between 
the commercial and research economy, with 
the mediating roles of research institutions and 
government, even more important in order to 
open up new pathways for the development 
of maritime innovations

3.2.3 (Access) to Talent and 
Knowledge

Developing human capital in the maritime 
ecosystem requires a major re-orientation 
regarding both hard and soft skills, where 
current maritime industry needs and future 
trends should be complemented by modern 
maritime education and training concepts. The 
challenge to upskill talent is for the technical 
workforce (such as seafarers), maritime 
scientists and (‘white-collar’) professionals 
alike. Future seafarers, for example, will need 
to be technically literate and be equipped 
with problem-solving, decision-making and 
communication skills in order to efficiently 
work with high-tech equipment on board of 
megaships that require fewer crew members. 
With the technological trajectory towards 
smart ships, smart ports and Industry 4.0 
logistics infrastructures, big data technology 
is becoming more central to the development 
of the maritime ecosystem where work 
needs to be performed in a data-based and 

technology-dependent manner (Lambrou, 
2016). As such, developing long-term data-
driven (re-)schooling programmes in the 
education system is useful to prepare the 
labour force to facilitate the sustainable 
transition of the maritime ecosystem.       

The maritime industry operates in a ‘global 
playground’ with tough international 
competition for, among other things, the most 
talented people. As the maritime  industry  is  
global  in  nature,  many  maritime  companies  
are  mobile entities seeking to take advantage of 
localisation advantages in different countries. 
This, combined with the maritime industry 
being a high value-added industry, means 
that the fight to attract maritime companies 
for each cluster is also tough. Shipping, for 
example, is the most highly mobile sector 
within the maritime industry, which makes 
it easier to lose maritime business activities. 
The gains from winning the location race are 
higher for the less mobile part of the industry, 
such as specialised  knowledge-based  
services. This is because knowledge-based 
companies often have links to universities 
and are deeply embedded in the local 
milieu, due to, for example their reliance on 
specialised local competence. As such, the 
mobilisation of human resources depends on 
the availability of actors related to maritime 
education and research, making specialised 
universities and research institutions key 
drivers of the maritime ecosystem (Bergsma, 
Pruyn, & van de Kaa, 2021; Menon Economics 
& DNV, 2022). 

To ensure the success of the maritime 
ecosystem, it is not only crucial to involve 
maritime education centers, but also financial 
and legal institutions, trade associations 
and other stakeholders in order to allow 
for cooperation in businesses and R&D 
information sharing, and risk sharing 
through investments in new markets (Menon 
Economics & DNV, 2022). Companies, for 
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instance, can engage in collaborative projects 
with research institutes which will give them 
direct access to talent pools. The INTENS 
project9, a research-industry collaborative 
project consisting of 14 industrial partners 
and 5 research partners that covers the 
whole value chain of the Finnish maritime 
cluster (including ship owners/operators, ship 
designer, ship builder, system/component 
suppliers, solution/service providers and 
technology innovators), is an example of an 
effective collaboration between key regional 
players that helped the ecosystem gain 
valuable new knowledge and competence in 
the maritime domain. The generated novel 
solutions and innovations can largely improve 
energy efficiency and reduce emissions of 
ship energy systems, mitigating global climate 
change by disrupt the ways in which maritime 
industries currently operate (Pantouvakis & 
Vlachos, 2020).

The maritime sector is cyclical by nature and 
highly influenced by economic trends, often 
resulting in a loss of knowledge during crises 
due to significant layoffs (Bergsma et al., 2021). 
From a transition perspective, sustainability 
pressures enhance the complexity of creating 
and delivering sustainable value, which 
requires specialised skills to manage this 
increased complexity and dynamism in the 
maritime ecosystem. Research indicates that 
leadership impacts sustainable performance 
in maritime transport. Talent needs the support 
of leadership in terms of empowerment, 
inspiration, and strategic thinking, which 
further facilitates the recruitment and 
retention of talent with sustainability values 
and skills in order to drive the transition of the 
cluster (Pantouvakis & Vlachos, 2020). 

3.2.4 (Access) to Capital

As with any entrepreneurial and innovation 
ecosystem, access to capital and investments 
to fund the development of new technologies 
are crucial for organisations to survive in 
the maritime ecosystem (Witte et al., 2018). 
Research into the European Maritime Energy 
Transition indicates that the availability of 
funding differs highly per cluster and is mostly 
related to the sector’s visibility and economic 
relevance per country (Bergsma et al., 2021).

Many innovation projects in the maritime 
domain, especially in the area of sustainability, 
are risky or require risk-bearing capacity from 
investors, since the returns on investments 
are long for many sectors. The development 
of a broader range of financial instruments, 
with appropriate risk sharing mechanisms 
may contribute to the solution. It is therefore 
key to have the right institutional framework 
and financial instruments supporting the 
projects in this sector, including those that 
already enjoy higher returns on investment 
and growth, such as Blue biotechnology 
(European Commission, 2021). However, 
actors often find it challenging to oversee 
the cost-benefit of (sustainable) development 
activities, and therefore delay investment. For 
green technologies, the costs precede the 
profits in the short term. As such, a system in 
which private, public, as well as alternative 
sources of capital investments, can share 
the risk of supporting maritime innovation 
projects is beneficial for the development 
of innovative technologies in the ecosystem 
(Bergsma et al., 2021; Boschma, van Oort, van 
Haaren, Streng, van Houwelingen, Balland, 
2022). 

Since there is a heterogeneous set of actors 
(e.g., shipyards, shipping companies, suppliers, 
ports, multinationals, SMEs) present within the 
Europe’s maritime clusters, there is an overall 
positive perception of the entrepreneurial 9 http://intens.vtt.fi/ 

http://intens.vtt.fi/ 


capabilities of the European maritime sector 
(Bergsma et al., 2021). A diverse set of actors 
is important for access to capital because 
different forms of private (ranging from 
angel investors to multinationals) and in-kind 
funding can compensate for a lack of local 
(public) funding (Witte et al., 2018). However, 
there is a limited availability of (risk-reducing) 
funding for knowledge development or 
hardware investment in the European 
sustainable maritime domain (Bergsma et al., 
2021) and evidence from SMEs in Germany’s 
maritime industry shows that a lack of 
external finance is a barrier to realisation of 
their innovative potential and their capacity 
to create employment (Bass & Ernst-Siebert, 
2007). 

One of the main reasons behind this 
bottleneck in the funding landscape for 
maritime innovation is because many 
business cases are currently not aligned 
with sustainability transition goals. Due to 
the significant costs of emission reduction, 
without immediate competitive gains, and 
volatile markets, it is difficult for actors to see 
a potential for commercial success in order to 
legitimise entrepreneurial risks for investment. 
On top of that, few innovative concepts can 
easily be applied on a large scale. Vessels 
predominantly active and operated in Europe, 
for instance, are often prototypes or small 
series products. This, in combination with a 
short return of investment timeframe, makes 
access to capital for innovation in the maritime 
field a challenge (Bergsma et al., 2021). The 
exnovation element of capital brings another 
layer of complexities since times of transition 
necessitate the ability to deal with stranded 
assets, transition risks and transition costs. In 
order to overcome these challenges, investors 
need to be able to easily identify which 
economic activities are sustainable, including 
those that are maritime-related. More clarity 
on this, with agreements in terms of principles, 
development of guidelines, taxonomies and 

best practices could help fill the information 
gap. Finally, transparency is key as the 
disclosure and reporting of investments in 
this area may also be vital as it displays the 
numerous investment opportunities in 
maritime innovation (European Commission, 
2021).

3.2.5 Institutional and Cultural 
context

The maritime ecosystem forms a twilight 
zone where land meets water and water 
comes into touch with land. Historically, 
port regions are transit points, connecting 
the coast and hinterland, forming a hub 
for global trade, facilitating migration and 
immigration, and where exotic ideas reach 
the shores (Palmer, 2020). Because of this 
special function and location of the maritime 
ecosystem, actors active within it generally 
have to operate within a complex bouquet of 
different levels of government, and, therewith, 
varying ‘rules of the game’ (North, 1990). 
Depending on the type of activity, firms active 
in the maritime industries have to uphold to 
municipal, provincial, national, European, 
and international regulation, including the 
Convention on the High Seas. At the EU-
level, several programs are touching upon 
sustainable maritime innovation, including 
the European Green Deal, EU Hydrogen 
Strategy, and EU Offshore Renewable Energy 
Goals (European Commision, 2021). At the 
national level, in line with the EU, the Rutte 
IV Government has expressed to uphold 
to the Climate Agreement, and introduced 
the Coalition Agreements Energy and 
Environment-support programs. The Province 
of Zuid-Holland has expressed its ambition to 
be 100% circular by 2050, necessitating the 
maritime domain to follow as well.
  
For businesses, manoeuvring in this multi-
level framework requires sufficient knowledge 
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and experience, while it requires close 
coordination from a government point-of-
view. Some fragmentation and trade-offs 
between different economic uses of marine 
areas and resources create additional risk in 
this sector. The use of enabling frameworks 
such as Maritime Spatial Planning may 
contribute to reducing this risk by creating 
predictability, transparency and clearer rules 
(European Commission, 2021). Moreover, for 
example in the case of fishing rights, there is 
a fierce tension between the narrow national 
and international interests. This tension, not 
only between governments but also between 
interest groups in society, also shows up 
when plans are launched with large-scale 
offshore wind parks. Because legislation is 
generally, and for good reasons, one step 
behind innovation, this makes the institutional 
framework of the maritime ecosystem from a 
sustainability transition perspective even more 
‘greenfield’ (Pelkmans & Renda, 2014).

Historically, many (technological) innovations 
can be ascribed to governments either directly, 
as developer or key customer, or indirectly, 
via regulation (Mokyr, 1990). The process 
of innovation is based on a complicated 
relationship between local buzz, knowledge 
spillovers inside the cluster’s boundaries, and 
global pipelines, the international relations and 
knowledge flows (Isaksen, 2009). Governance 
is both an exponent and an agent for changing 
the maritime system, as the example of 
Northwest Norway shows (Halse, 2017). Policy 
measures do not just affect the area related 
to that specific policy domain (the involved 
administrative area, either municipality, 
province or country), but also the (im)material 
relations to which this geographic entity (like 
a city) is tied (Van den Berghe & Verhagen, 
2021). Currently, many startups feel restrained 
in their innovative capacity by stringent 
regulations and institutional rigidness, but 
also need access to physical space and 
availability of premises, the ‘spatial factors’ as 

firms already cluster in port-industrial areas 
(Boschma et al., 2022; Witte et al., 2018). 
Here lays immediate scope for governments 
and port authorities to facilitate innovation 
by creating more institutional support in 
terms of unburdening, for example by public 
R&D subsidies, governmental grants, and 
liberal tax policies. Municipalities could also 
help by actively co-funding, creating more 
institutional support, innovation-promoting 
regulation, and technological infrastructure. 
For the application of new technologies 
to the maritime domain, proximity and a 
physical space can help to experiment and 
test. For example, the use of 3D-printing 
facilities often requires a large space (Witte et 
al., 2018). A sizeable space is also necessary 
for the storage, distribution and functioning 
of maritime technologies such as (green) 
hydrogen plants and wind turbines. 

At the European level, the green transition of 
maritime transport and its related activities 
should be supported by reform and financing 
incentives rather than by imposing levies 
(Fratila, Gavril, Nita & Hrebenciuc, 2021). 
Research shows that imposing levies would 
have a negative impact on aggregate 
supply and prices, consequently also 
harming economic and social development.  
Stakeholders of the Port of Rotterdam pledge 
for more centralised, European regulation for 
green energies, to avoid regional competition 
based on legislation (Boschma et al., 2022).

On top of technological progress, for 
innovation to take place within the maritime 
ecosystem, new currents of thought, habits, 
and needs are required, with a grain of 
flexibility (Shi, Jiang, Li & Xu, 2020). Again, 
as history teaches, openness to innovation 
and economic development also generally 
coincides with high levels of maritime activity 
(Acemoglu & Robinson, 2012). Culturally, 
the Netherlands is known for its ’merchant 
spirit’, though the historically dramatic 
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consequences of this mentality should not 
be forgotten (Aerts et al., 2013). However, 
a mentality that stimulates sailing into 
unknown, exploring blank spaces on the 
map, and seeing commercial opportunities, 
in combination with norms, trust, and a general 
entrepreneurial spirit, is also a favourable 
breeding ground for the development of 
new, niche maritime technologies. Given that 
the global hierarchy of the leading maritime 
clusters tends to be stable (Jakobsen et al., 
2017), a strategy for transformative change 
can only take place through the development 
of new practices, technologies and markets, 
and the conversion and phase-out of old 
(unsustainable) practices in the maritime 
domain. 

In the maritime ecosystem, this will be a 
challenging task, as there are few sectors of 
the economy that are so heavily built on a 
fossil and linear business model. Currently, 
many visions are developed that should 
guide this complex transformation process, 
but it is likely that these visions will adapt 
and change over time. For example, many 
hydrogen visions start from the premise that 
hydrogen will allow for the transformation 
of the current industrial activities. But it 
could be possible that hydrogen leads to a 
complete transformation of the economy 
and relocation of core industrial processes 
elsewhere. For the transition to a circular 
economy, there are currently many and often 
competing visions of what this entails and 
how this might (or might not) help humanity 
to remain within the planetary boundaries. 
It is likely that in the coming decade, the 
visions of what a circular economy means 
will further develop, driven by new insights, 
innovations, policy agendas and a growing 
sense of urgency. Together, this future 
prospect demands continuous attention for 
visioning, reflexivity (learning and adapting), 
policy coordination (between different 
departments and layers of government) 
and a sense of urgency (as the climate and 

biodiversity crises will only exacerbate in 
coming years putting demands on the speed 
and type of innovations needed).   

3.3 Summary of maritime 
entrepreneurial and innovation 
ecosystems

The typical success factors of an 
entrepreneurial and innovation ecosystem 
derived from the literature (summarised 
in Table 1) is applied to the context of the 
maritime cluster in the table on the following 
page.
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Table 2: Typical success factors of a well-functioning maritime ecosystem in transition 

(Access) to Market market demand:
• digitisation and 

automation
• decarbonisation
• shortened value chains

competition:
• coopetition 

leader firms: 
• with regional 

headquarters
• contributing 

to sustainable 
development

Element of the 
ecosystem

(Access) to Related and 
Supporting industries

mediating roles of 
research institutions and 
government: 
• open up new pathways 

for maritime innovation
access to local and pioneer 
networks:
• ‘co-innovation’ 

(partnerships in the 
supply chain)

spillover and network 
effects:
• similar input/output 

connections
• engagement between 

maritime clusters 
• abundance of suppliers 

and service providers
• long-term cooperation 

with emerging high-
tech industries

professional and advisory 
services, incubators/
accelerators:
• corporate-led 

acceleration programs 

(Access) to Talent and Knowledge high quantity and quality 
human capital: 
• reorientation of soft 

and hard skills for the 
technical workforce, 
maritime scientists and 
professionals

• long-term data-
driven re(-schooling) 
programmes

• specialised local 
competence

multi-dimensional teams 
and networks:
• skills to manage 

dynamism and 
complexity

• strong leadership
• talent with sustainability 

values

academia: 
• specialised universities 

and research institutions
• specialised knowledge-

based services linked to 
academia

effective collaboration 
between key regional 
players: 
• consortia offering direct 

access to talent pools

(Access) to Capital availability of finance: 
• visible and 

economically relevant 
sector

• shared principles, 
guidelines, taxonomies 
and best practices (to fill 
information gap) 

• transparency (disclosure 
and reporting of 
investments)

long time-horizons; 
continuous rounds of 
funding:
• broad range of financial 

instruments with risk 
sharing mechanisms (to 
enhance risk-bearing 
capacity of investors)

• aligning business case 
with sustainability 
transition goals

diverse funding landscape:   
• heterogenous set of 

actors 

Institutional and Cultural context formal institutions:
• enabling frameworks by 

creating predictability, 
transparency and 
clearer rules (e.g. 
Maritime Spatial 
Planning)

• unburdening, co-
funding

• reform and financing 
incentives

• multi-level policy 
coordination 

• creating spaces for 
visioning and learning

“local buzz”, norms and 
trust, entrepreneurial spirit
• “Merchant Spirit”
• sense of urgency

spatial factors: access 
to physical space and 
availability of premises
• spatial clustering in 

port-industrial areas
• space to experiment 

and test maritime 
innovations

Success factors
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https://thrust.enviu.org/green-maritime-initiatives/netherlands/
https://www.waterborne.eu/about/membership-map
https://www.topsectorenergie.nl/sites/default/files/uploads/TKI%20Gas/publicaties/Overview%20Hydrogen%20projects%20in%20the%20Netherlands%20versie%201mei2020.pdf
https://thrust.enviu.org/green-maritime-initiatives/netherlands/
https://www.portofrotterdam.com/sites/default/files/styles/content_wide_image/public/2021-06/hydrogen-economy-in-rotterdam.jpg?itok=9OelgaW-
https://www.waterstofnet.eu/nl/waterstof-industrie-cluster-netwerk/about-the-cluster
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https://rotterdamcirculair.nl/en/initiatieven/
https://www.leiden-delft-erasmus.nl/nl/nieuws/een-kaart-van-circulaire-economie-initiatieven
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https://windenergie-nieuws.nl/bedrijven/offshore/
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In this study, we apply the framework as 
elaborated upon in Sections 2.3 and 3.2 to 
assess the success factors and/or bottlenecks 
for the growth and development of the 
(maritime) entrepreneurial and innovation 
ecosystem. A key question to answer is 
whether this ecosystem can follow an 
innovation strategy of optimisation or whether 
a transformative innovation strategy is needed. 
As stipulated before, both strategies do not 
necessarily exclude each other and can co-
exist. However, to safeguard the long-term 
competitiveness of the maritime cluster, 
it seems increasingly urgent to develop a 
targeted innovation strategy for transformative 
change. This is consistent with the findings by 
Boschma et al. (2022) who find that “innovation 
is mainly aimed at innovative yet incremental 
adaptations of existing development paths 
and less on the risky development of new 
paths, with more radical forms of innovation. 
Although alignment with existing practice is 
good for embedding economic activities, this 
also makes the port region vulnerable in the 
long term.”

The need for more transformative strategies is 
widely advocated and expressed through calls 
for mission-driven “moonshots” and the need to 
address societal and environmental challenges 
as ambitiously described in the international 
Sustainable Development Goals (SDGs), 
the European Green Deal or the National 
Growth Fund. For the Zuid-Holland maritime 
ecosystem, we translate these ambitions to 
three key priority areas that are in need of 
more mission-oriented innovation systems. 
These are: offshore wind, circular economy 
and hydrogen. A short conceptualisation of 
these three priority areas that guide our further 
research is provided below. 

Hydrogen

Green hydrogen, produced from renewable 
energy, will become an important part of our 

future carbon-free energy system. It functions 
as an energy carrier and as a raw material for 
chemical production and zero-emission fuel. A 
hydrogen strategy can be an important part of 
a transformative innovation strategy, offering 
the opportunity for Zuid-Holland to remain 
in its current dominant position as an energy 
and chemical cluster. However, the potential 
of being a green hydrogen production hub is 
limited, due to the vast amounts of sustainable 
energy this requires and the fact that other 
parts of the world might have more favourable 
conditions for this (due to abundance of solar 
energy, for instance). Therefore, the province’s 
main potential might also lie in import and 
trade hub for low-carbon hydrogen due to the 
current strong position of the port of Rotterdam 
on a global level (Notermans et al., 2022). 

However, it is far from certain that Zuid-Holland 
will acquire a dominant position in hydrogen – 
the Port of Rotterdam’s current strong energy 
hub position does not mean that it is the only or 
most logical place for hydrogen developments. 
Hydrogen trading can bypass the Port by 
transporting it via pipelines, and large-scale 
production facilities near the wind farms in 
the North Sea do not have to pass through the 
Port. Other clusters are involved in the “battle 
for hydrogen” as well, so it is far from certain 
that Zuid-Holland will become the hydrogen 
hub of Northwest Europe. A challenge for 
the ecosystem will be to cope with these 
risks, uncertainties, and large investments that 
hydrogen developments require. 

Challenges and uncertainties do not only exist 
on the supply side of hydrogen (where will it 
be produced) but also the demand side (what 
it will be used for). With the increased attention 
for hydrogen, we have also witnessed a 
hydrogen-hype where it soon became a silver 
bullet for everything – from fertiliser production 
to heating homes or fuelling cars. Over the last 
couple of years, we have seen a reassessment 
and realignment of visions towards a more 



layered and nuanced approach to the (mis)
use of hydrogen, as expressed among others 
in the hydrogen ladder (see Figure 3). It shows 
the importance of continuous processes of 
visioning and reflexivity when transforming 
innovation ecosystems towards transformative 
change. 

Circularity

We are in the midst of a transition from a linear 
to a circular economy. The circular economy 
is broad topic that encompasses all material 
elements of the economy. Broadly speaking, 
a distinction can be made between biological 
and technical materials. They possess 
fundamentally different traits as biological 
materials are in theory renewable and technical 
materials should be seen as finite resources. 
The Ellen MacArthur Foundation attempts to 
capture the essence of the circular economy 
in the ‘butterfly diagram’ (see Figure 4). The 
diagram tries to capture the flow of materials, 
nutrients, components, and products. It builds 
on several schools of thought, but is perhaps 
most recognisably influenced by Cradle to 
Cradle’s two material cycles (Ellen McArthur 
foundation, 2019).10

The maritime ecosystem of Zuid-Holland 
can play a crucial role in both the biological 
and technical materials. With regard to the 
biobased transition, the region has a number of 
strengths it can capitalise on in coming years 
and is already a significant global player, with 
the Port of Rotterdam functioning as a hub 
for biobased materials. Although they are pale 
in comparison to the flow of fossil resources, 
there are already significant flows in biofuels 
(biodiesel, bio-ethanol and wood pellets), and 
food- and feedflows (grains, animal feed, palm 
oil). However, these are still of relative low value 
and poorly connected to local process industry 
that is still predominantly fossil-based (Rotmans 
et al., 2018).

The challenge will be to develop biobased 
resource flows with higher added value. In 
most cases, this could be achieved through 
connecting with other sectors such as 

agriculture, health, textiles and design,  
that could make effective use of biobased 
feedstocks for high quality products for sectors 
such as construction, nutritional supplements, 
retail, pharma and cosmetics. This demands 
a cascading approach: creating value out of 
different fractions of the organic feedstock 
step-by-step, starting with the most valuable 
fraction. However, it will be difficult to integrate 
this into existing supply chains and demands a 
restructuring of the economy. For instance, by 
connecting, the supply chain to more regional 
high-input resources from regional agriculture, 
such as sugar beets or wood.

With regard to the transition of technical 
materials, the story is similar. In terms of size 
and strategic location, the Port of Rotterdam 
is strategically well-positioned to develop 
into a circular hub. The regional industry is 
a major consumer of raw materials and it 
generates a wide variety of waste flows. This 
brings opportunities and we already see the 
developments of a number of advanced 
companies in the industry cluster that are 
already committed to circular activities. For 
instance, the Rotterdam Port Authority is 
working together with many regional and chain 
partners to develop new, circular value chains, 
for example around solar panels and wind 
turbines, the chemical recycling of plastics and 
the reuse and recycling of batteries.11

There are already promising technological 
advances in this field, for instance for secondary 
applications of wind turbines. However, in 
most cases, these are iconic and illustrative 
projects while solid business cases are still 
rare. Moreover, most of the industry initiatives 
address end-of-life aspects of current state 
technology. A more radical approach would 
be to also address the design aspect, which 
could enable closed-loop recycling of the 
wind turbine blades. However, this requires 
collaboration between the material suppliers, 
wind industry and end-of-life sector to mark 
the wind turbines as not only renewable in 
terms of energy generation, but also in terms 
of material use (Jensen and Skelton, 2018).
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10 https://archive.ellenmacarthurfoundation.org/explore/the-circular-
economy-in-detail#:~:text=Regenerate%20natural%20systems,-What%20if%20
we&text=A%20circular%20economy%20avoids%20the,to%20relying%20on%20

fossil%20fuels
11  https://www.portofrotterdam.com/en/port-future/energy-transition/ongoing-
projects/circular-port

https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail#:~:text=Regenerate%20natural%20systems,-What%20if%20we&text=A%20circular%20economy%20avoids%20the,to%20relying%20on%20fossil%20fuels
https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail#:~:text=Regenerate%20natural%20systems,-What%20if%20we&text=A%20circular%20economy%20avoids%20the,to%20relying%20on%20fossil%20fuels
https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail#:~:text=Regenerate%20natural%20systems,-What%20if%20we&text=A%20circular%20economy%20avoids%20the,to%20relying%20on%20fossil%20fuels
https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail#:~:text=Regenerate%20natural%20systems,-What%20if%20we&text=A%20circular%20economy%20avoids%20the,to%20relying%20on%20fossil%20fuels
https://www.portofrotterdam.com/en/port-future/energy-transition/ongoing-projects/circular-port
https://www.portofrotterdam.com/en/port-future/energy-transition/ongoing-projects/circular-port
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Figure 4: Circular economy systems diagram (source: Ellen MacArthur Foundation)

Figure 3: Clean Hydrogen Ladder (source: Liebreich Associates)



Offshore wind

Where Zuid-Holland might not have an 
abundance of solar energy, there is plenty of 
potential for offshore wind. Currently, Dutch 
North Sea has a combined installed capacity 
planned of 3.5 GW in 2023, which is planned 
to expand to 11.5 GW in 2030 (RVO, 2022). 
Europe-wide there is target for 300GW, making 
offshore wind an evident growth market. 
Moreover, there is already strong supporting 
industry in the so-called Drechtsteden, with 
world-renowned shipbuilders and dredgers, 
that are internationally active and for whom 
offshore wind is a promising growth market. 

From all three ‘niches’, offshore wind might 
already be the more developed ecosystem, but 
is it dynamic enough to withstand increased 
competition in a maturing and global market? 
At the moment, there are three main innovation 
challenges for the sector. First, there is the 
issue of costs. There is still a need for further 
cost reduction in offshore wind to accelerate 
sustainability transitions. Second, there is an 
increased need for system integration. Offshore 
wind will produce enormous amounts of 
electricity at peak moments. This will amount 
to three times the current total electricity use in 
the Netherlands. The challenge will be to get all 
this electricity processed in the energy system. 
For this, different solutions are possible but all 
options are still in need for innovative solutions, 
whether it is through direct consumption 
(smart demand management), or converting 
the electricity on sea to other energy carriers 
such as hydrogen. Finally, there are serious 
environmental aspects to take into account. 
The North Sea is a finite resource that has 
limited physical space, but many ‘uses’ such 
as shipping and fishing as well as more broadly 
(and importantly) its natural ecosystem with 
its associated functions. This puts increased 
attention towards sound and vibrations that 
arise with constructing wind turbines and have 
damaging effects on the environment.
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The previous sections elaborated on the 
(maritime) entrepreneurial and innovation 
ecosystem, zooming in on access to the 
following elements: market, related and 
supporting industries, talent and knowledge, 
capital as well as the institutional and cultural 
context within which these elements function. 
According to the framework introduced, the 
main findings that can be drawn from fifteen 
(15) interviews with offshore wind, green 
hydrogen, and circularity companies and four 
(4) interviews with academic/industry experts 
are presented in the rest of this section. 

4.2.1 (Access to) Market

The market for sustainable solutions in the 
maritime ecosystem of Zuid-Holland seems 
to be small, emerging, and well-connected for 
the green hydrogen, and circularity clusters. 
Although a well-connected market might be 
a desired outcome, it leads to high barrier 
to entry for startups, which in case of not 
reaching the right networks, might fail to scale 
up. Furthermore, the emerging nature of the 
market is causing low competition because 
of the high differentiation and specialisation 
of the initiatives which are still at an early 
development stage. Healthy competition is 
welcomed to help the market reach a more 
mature level though. However, hydrogen has 
gained more ground in recent years. As one 
hydrogen entrepreneur indicated: 

The technology acceptance of hydrogen 
is higher than previous years. It seems that 
many assets at the moment are trying to 
include hydrogen when they want to reduce 
their emissions by 30-40%.

Furthermore, according to the interviewees, 
InnovationQuarter, and the Maritime Research 
Institute Nederlands (MARIN) are rendered 
to be important partners in the maritime 
ecosystem of Zuid-Holland, especially 

for supporting the very limited number of 
hydrogen-based sustainable solutions. 

For offshore wind, the market is more mature, 
and dominated by a number of lead firms. 
This leads to similar challenges regarding the 
high barrier to entry for start-ups, as these 
lead firms have a lot of market power and do a 
lot of R&D themselves. This is exacerbated by 
the fact that all prototype development and 
testing in open sea is difficult and expensive.

The offshore wind market is very much 
shaped by the tender requirements of the 
government. Examples following the explicit 
demands for innovation in the fields of system 
integration and ecological considerations 
respectively are the HKW6 and HKW7, which 
are part of the Hollandse Kust Wind Farm 
Zone (HKWWFZ) and is located approximately 
53 kilometres off the west coast of the 
Netherlands. These tenders do not only take 
costs into account as consortia can also score 
significant points related to their innovative 
ambitions regarding these specific thematic 
requirements (ecological impact or system 
integration).

It is clear, though, that several bottlenecks 
exist in the maritime market for sustainable 
solutions. Firstly, large organisations in 
the maritime ecosystem, such as gas and 
oil providers, seem to face inertia; even 
if they might recognise the importance 
of sustainable solutions, they have few 
incentives to implement change due to the 
high bureaucratic processes that it would 
involve. This leads to limited concrete actions 
towards sustainable transition. As indicated by 
the interviews, the managers responsible for 
sustainable change in large organisations lack 
incentive for assuming the risk of supporting 
and integrating long-term zero-emissions and 
circular transitions. Added to this, not only 
is there difficulty in locating those decision-
makers in the ecosystem willing to take 



over the risk, there is also difficulty in simply 
locating the managers responsible in the first 
place causing a relatively sizable gap between 
the startups and the established firms in the 
market.

4.2.2 (Access to) Related & 
Supporting industries 

Information and knowledge sharing among 
partners in the supply chain of maritime 
initiatives is common, especially regarding 
the market knowledge, the life-cycle analysis 
of technologies and commodities with which 
the companies work. The flexible relationships 
between the seller and buyer, whose roles are 
often reversed, lead to complex value chains 
which are difficult to complete. For instance, 
in the green hydrogen cluster, the value 
chains are not only complex, but also seem 
to be longer due to the extensive process of 
hydrogen production12, storage, and reusage 
according to its electrification needs. Moreover, 
it appears that there is high collaboration and 
networking among startups and third-party 
tech manufacturers, technology suppliers, 
and traders for innovation technology across 
clusters, both nationally and internationally, 
signalling a relatively vibrant ecosystem. 

Nevertheless, the difficulty of startups 
to network and partner with established 
organisations across all clusters, remains. 
Large organisations, through not actively 
supporting collaborations, coaching, or 
funding startups and scaleups in the field, 
seem to refrain from encouraging innovations 
in the maritime ecosystem. As emphasised by 
a serial entrepreneur: 

You need talk-subsidies, for instance through 
a feasibility study, that gives different parties 
the possibility to get to know each-other 
and work together to align visions and work-
out potential differences towards a proof of 
concept.

Additionally, according to the interviews, 
startups often use external partners for 
funding and applying for public financing. Yet, 
InnovationQuarter and the Province of Zuid-
Holland seem to provide substantial advisory 
and financial support to innovative initiatives 
along with the few innovation and facilitator 
centres like Plant One Rotterdam encouraging 
the development of early-stage initiatives in 
the fields of emission reduction and circularity.  

4.2.3 (Access to) Talent & 
Knowledge

Access to talent and knowledge in the maritime 
ecosystem of Zuid-Holland seems to be 
facing hardships. There is a growing shortage 
of technical talent highlighting the need 
for higher expertise and technical (applied) 
education, while other valuable assets such as 
project, financial management, and leadership 
skills are also difficult to find. Whereas the 
quality of human capital is high, the quantity is 
limited – the latter includes a scarce (gender) 
diverse talent pool. Universities such as TU 
Delft play an important role in the ecosystem 
providing incubation and acceleration support 
as well as talent. However, there seems to 
be a limited network intermediation from the 
universities between the startups looking for 
technical talent and the talent itself. This leads 
to the startups incurring very high costs in 
order to reach the desired talent. Interviewees 
indicated to have spent plenty of time towards 
engaging with (applied) universities, visiting 
events or working with interns. Added to 
this, as stressed by an expert in the maritime 
ecosystem, the problem can be explained as 
follows:

There seems to be difficulty in forming 
collaborations between educational 
institutions and companies in the maritime 
industry due to the limited time resources of 
the (startup) companies.
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12 Although hydrogen energy is renewable and has minimal environmental 
impact, other non-renewable sources such as coal, oil and natural gas are 
needed to separate it from oxygen. Even though the goal of using hydrogen is 
to deviate from fossil fuels, their use is still required for hydrogen production.

http://Although hydrogen energy is renewable and has minimal environmental impact, other non-renewable sour
http://Although hydrogen energy is renewable and has minimal environmental impact, other non-renewable sour
http://Although hydrogen energy is renewable and has minimal environmental impact, other non-renewable sour
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Inevitably, this phenomenon leads to the 
educational institution’s knowledge deficit of 
the current technical or/and entrepreneurial 
skillset required in the market. Even though 
in the environment of later-stage startups or 
scaleups, the role of experts and seniors is 
crucial for the professionalisation and growth 
of the company, in early-stage environments, 
employees with a diverse set of skills and 
varying experience-levels seem to be preferred 
in order to fulfil different tasks and sustain 
a broader approach. Startups also seem to 
prefer employing external partners and interns 
along with their permanent personnel which 
consists of two to five members on average. 
From an employee-demand standpoint, young 
talent appear to prefer hybrid and flexible 
working environments as well as companies 
with sustainable and purposeful missions. 
More cluster-specifically, according to experts 
in the field of hydrogen, there is an extensive 
shortage of technical personnel also due to 
the safety hazards associated with hydrogen 
applications. In the offshore wind cluster, on 
the other hand, talent appears to be attracted 
internationally or through partners from across 
the world.

4.2.4 Access to Capital 

New technologies and innovations related to 
offshore wind, hydrogen and circularity are 
capital-intensive due to the technological 
equipment involved. Therefore, the few 
startups and scaleups in the industry carry high 
R&D costs along with the great uncertainty 
of the new technologies hindering the 
sustainability transition. In the green hydrogen 
and offshore wind clusters, there is still a 
need for further costs reduction to offer cost-
effective solutions. In the hydrogen cluster, 
along with the high costs for technology 
development, there are also high costs of safety 
assurance, documentation, and certification. 
Although public financing is available, it 
requires an extensive administration effort to 
be obtained while the technological-specific 
requirements addressed in the funding 

schemes often cannot cover the possibility 
of new technologies. The documentation 
of developing and implementing maritime 
technologies alone is very expensive in both 
effort and working hours. Therefore, any 
financial means available for this cluster 
should consider the certification process that 
takes place which is both time-consuming and 
costly. Thus, innovative sustainable solutions 
offered by the few startups and scaleups in 
the maritime industry of Zuid-Holland are 
often being unintentionally excluded from the 
investment landscape. Furthermore, according 
to hydrogen, offshore wind, and circularity 
entrepreneurs: 

There is sufficient financial resources for 
capital expenditure (CAPEX), but insufficient 
for covering the operational expenditures 
(OPEX) when it comes to implementing new 
technology.

It seems that there is enough EU-level and 
regional public expenditure towards CAPEX 
purposes. However, OPEX’s insufficient 
availability negatively affect the long-term 
sustainability of entrepreneurial ventures and 
their innovation projects. OPEX consist of 
the R&D costs as well as the administration 
costs for acquiring subsidies, and/or relevant 
documentation and certifications for the new 
technology implementation – costs vital for 
the (pre)development phase of a product or 
concept. For instance, one interviewee stressed 
the importance of a subsidy they received 
for a feasibility study by the municipality of 
Rotterdam. This type of financial support, in 
their opinion, is rare but has been vital in the 
further development of their concept and to 
build relationships and mutual trust with other 
parties.
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Regarding the heterogeneity of the financial 
landscape, aside from the European and 
regional funds available, private equity 
investment is a relatively common investment 
tool in the maritime ecosystem of Zuid-
Holland. Unfortunately, however, it appears 
that it is rarely used due to the few incentives 
available for investors to invest in the hydrogen, 
offshore wind, and circular initiatives. There 
are multiple reasons for this; low probability 
of return on investment (ROI) only in the long 
run leading to high opportunity costs, risk, 
and uncertainty. In combination with the risk-
averse nature of the Dutch investors, there are 
none or few private investment funds available 
to support initiatives with a technology 
readiness level (TRL) level lower than 7, which 
causes insufficiency in financial resources 
for early-stage entrepreneurs in the maritime 
ecosystem of Zuid-Holland. Therefore, a two-
way struggle is observed: startup entrepreneurs 
find difficulty in attracting sufficient resources 
to grow and investors, especially impact-
focused ones, struggle to find convincing 
business cases to support. Public funding 
opportunities only partly fill this gap, but the 
dilutive nature of many public investment also 
creates barriers (as private investors see this 
as a potential risk). As such, one entrepreneur 
made a plea for more non-dilutive funding in 
the valley of death.  
  

4.2.5 Institutional & Cultural 
Context
When addressing the institutional and cultural 
context, one must look at the bigger picture 
first. Most notably, the political and societal 
pressure to halt climate change is mounting, 
with unavoidable consequences for today’s 
maritime activities that are largely formed by 
fossil fuels and raw materials. The cluster is 
also shaped by geopolitical dependencies that 
are increasingly at risk. This mainly concerns 

the dependence on two superpowers: Russia 
(oil and gas) and China (raw materials and 
container transport). This leads to numerous 
calls for more strategic autonomy and trends 
such as re-shoring that have potentially 
disruptive effects for the sector. In our study, 
we found that most startups feel part of 
this larger narrative and that there is a clear 
convergence of views on what the challenges 
are (climate change, resource dependency) 
and that possible future scenarios do not only 
ask for CO2-neutral technologies but rather 
the transformation of an economy that is more 
resilient and less dependent on resources from 
countries that might not be a reliable partner. 

The entrepreneurial spirit characterising the 
maritime ecosystem of Zuid-Holland is still 
under development. For example, in the 
green hydrogen cluster, although there are 
funds available, there are only few attractive 
commercial initiatives. In general, there 
seems to be a lack of risk-taking culture in the 
ecosystem. It is evident that there is a need for 
the (regional) institutional context to mediate 
the risk of early-stage initiatives through the 
provision of more public funding available, and/
or incentives facilitating private investment. As 
emphasised by an entrepreneur: 

If the government does not provide incentive 
to investors through policy regulations 
paving the way towards green energy and 
circularity, private investment will remain 
limited towards circular and decarbonised 
initiatives, especially at the early-stage.

Even though there is high advisory and 
financial support from the regional public 
sector, through InnovationQuarter, there is 
little financial heterogeneity due to the limited 
private investment. Additionally, it appears 
that Port of Rotterdam’s largest shares of 
investment is still distributed to the leader 
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firms in the market which are often still heavily 
unsustainable. 

Moreover, there is an increased need for 
regulatory and policy support for lowering the 
bureaucracy involved in waste management 
to increase the feasibility of circular solutions. 
For instance, all end-of-life materials are 
called “waste” leading to high bureaucracy 
burdening circular solutions. Furthermore, law 
of waste indicates that certain waste cannot 
be transferred to other countries preventing 
the ability of shipping materials for recycling 
and upcycling. In the hydrogen cluster, an 
interviewee states that:

Regulations are running behind innovation; 
a ship fuelled fully by hydrogen cannot sail 
according to regulations.

Another example from offshore wind is the 
fact that it was a formal requirement that the 
offshore wind should feed electricity to the 
grid. This was a sensible requirement at the 
time, but given the need to provide solutions 
that facilitate system integration, feeding 
electricity (directly) to the grid might not be 
preferred, and would hinder the production of 
green hydrogen on sea.   

The physical space required for prototype 
development and experimentation seems, 
for most of the interviewees, to be available. 
However, it would be beneficial if it could 
be extended to improve R&D processes. 
Furthermore, the regulations and bureaucratic 
processes for prototype development and 
testing could be lowered since larger-scale 
safety issues are not that predominant in 
this phase. Nonetheless, the most important 
issue related to the hydrogen cluster is that 
governmental members and employees 
should be more aware and knowledgeable of 
the technologies used, in order to facilitate 

more efficient bureaucratic processes. It can 
be argued that an increased sense of urgency 
is needed to address these time-consuming 
certification and bureaucratic processes. A 
parallel can be drawn with the vaccination 
campaign during Covid-19, where these 
bureaucratic processes were fast-tracked 
without taking risks that could not be justified. 

The circularity cluster faces a set of further 
complications as it spreads across industries 
and ministries; not fitting easily within a 
particular regulatory body. For example, when 
it comes to the deconstruction of ships, the 
emission goals nationally are higher than those 
globally, which makes it difficult for a project 
to find support and funding at both national 
and global levels. Thus, it appears that there 
is a need for a sustainability goal alignment 
between different levels of government. This is 
not a call for a centralised policy organisation 
for the purposes of higher organisational, 
financial, and overall policy coordination, but 
it demands some level of reflexivity between 
different layers of government, to allow for  
some coherence between policies. More 
specifically, one interviewee addressed the 
issue of policy coordination, arguing that:

“Mission-oriented innovation policy demands 
choices: what will we focus on and how to do 
this. This means some level of coordination 
is needed between government and 
industry but also between different layers of 
government. 

Another interviewee addressed a similar issue 
but regarding regulation. 

“The problem is at the system level. Each 
individual civil servant thinks along and 
is benevolent, but it is about coherence 
between all the rules. That’s where it goes 
wrong.”
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In practice, we are dealing with a complex 
landscape of policies that all affect the chances 
of successful innovation: taxes, excise duties, 
regulations, certifications, etc. These all need 
to be aligned, or at least allow, for innovation 
to succeed. However, these are all positioned 
within different layers of government. This 
implies a challenge for regional governments: 
how does policy and regulatory strategy 
connect to the ones at EU, national, and local 
level? How is this facilitating the innovation 
we want to see? And if not, how should this 
be aligned? Often, regional governments are 
close to the action on the ground and have 
a better overview of real-life barriers that 
innovative companies face. One strategy 
could be to lobby as a regional government 
when (intern)national rules are more hindering 
rather than enabling, something that is done 
through for instance the Vanguard initiative. 
Nevertheless, multi-level governance also 
demands some reflections of the overall 
policy strategy of a regional government. Do 
they choose a strategy for strengthening or 
complementing? For example: national policy 
does not focus on floating wind on sea. Does 
this mean the Province should follow this and 
also not focus on floating, or should it instead 
be complementary to the national level to 
close this ‘gap’ in the policy mix? These are 
questions that should constantly be addressed 
and reflected upon when redirecting innovation 
ecosystems towards transformative change.



5 - Conclusions and 
recommendations 
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In this report, we presented a framework to 
assess the elements contributing to a well-
functioning entrepreneurial and innovation 
ecosystem. However, given the broad 
sustainability challenges society faces, this 
study also starts from the premise that not 
every innovation is desired, as maritime clusters 
are in need of transformative change from 
resource intensive and fossil-based industrial 
activities to activities that are based on circular 
principles and renewable energy. For the Zuid-
Holland maritime ecosystem, it means that 
there is a need for more mission-oriented 
entrepreneurial and innovation ecosystems. 
This research therefore focuses on three key 
priority areas that are in need of more mission-
oriented ecosystems. These are: offshore 
wind, circularity and hydrogen.

For each of these clusters, an assessment of 
the elements of the presented framework 
has been conducted. This presents first ideas 
on how to strengthen and improve these 
entrepreneurial and innovation ecosystems 
specifically for smaller companies such as 
startups and scaleups. Although this study 
is only exploratory, it indicates some clear 
messages that should be explored further to 
strengthen these vital innovation ecosystems. 
These are summarised in Table 3. 

This research study reveals a unique challenge 
for key actors and innovation drivers in the 
maritime ecosystem, such as the Province 
of Zuid-Holland, to not only simply improve 
the functioning of the current innovation 
ecosystem, but also to transform it given the 
dominant logic of a linear, fossil and resource 
intensive port economy. An explicit focus 
on green hydrogen, circular and offshore 
wind clusters can bring the much needed 
directionality for the regional innovation 
activities and can bring many opportunities 
for a healthy and dynamic entrepreneurial and 
innovation ecosystem in the future.  However, 
simply labelling innovation efforts within these 
three broad categories will not be enough to 

achieve the more radical transition pathways 
that are probably required to address the grand 
societal challenges we face and to remain 
a competitive edge as healthy and vibrant 
entrepreneurial and innovation  ecosystem. 
This demands commitment to radical 
innovation pathways. 

In this research, we referred to several directions 
for more radical innovation pathways. For 
instance, with a transition to a biobased 
economy, there is a need to develop biobased 
resource flows with higher added value, rather 
than the current focus on biofuels and food- 
and feed flows (grains, animal feed, palm oil) 
that produce relatively low added value and 
are poorly connected to local process industry. 
For closing the loop of ‘technical materials’, it 
means a radical approach of addressing the 
design aspect of products (e.g. wind turbines 
or solar panels) which could enable true 
closed-loop recycling, rather than initiatives 
addressing end-of-life aspects of current state 
technology. For hydrogen, the radicality of the 
transition pathway sits in the fact that it will be 
difficult to transform the entire port industry 
using green hydrogen from the North Sea, 
implying that this strategy demands difficult 
choices on which industries to convert, and 
which to phase out. For offshore wind, more 
radical transition pathways are slowly taking 
shape as demands for new offshore wind parks 
do not only focus on cost and CO2 but also 
system integration and broader sustainability 
aspects such as circularity or the preservation 
or marine life. 

Suggestions to improve the maritime 
ecosystem, specifically for the green 
hydrogen, circular and offshore wind clusters, 
are identified in this research. However, it is 
important to note that these insights only 
reflect a small part of the entire maritime 
ecosystem: the perspective of startups, 
scaleups and innovative SMEs. It is important 
for further research to validate the inertia of 
larger companies in the maritime ecosystem, 
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for example, to understand the perspective 
of more established leader firms. Moreover, 
maritime ecosystems are international by 
nature and its success hinges on cooperation 
across borders. As such, an interesting avenue 
for future research is then to investigate 
international ecosystems in order to benchmark 
the performance of the Zuid-Holland maritime 
cluster as well as to learn from best practices.

Finally, there is still a long way to go, demanding 
attention to both build-up (innovation) and 
phase-out (exnovation), a topic that is too 
often neglected as the prospects to work on 
something new always seem to outshine the 
necessary tasks of converting or dismantling 
the old. In a context of growing geopolitical 
tensions and climate and biodiversity crises 
that are becoming more pressing every day, 
echoing a sense of urgency is necessary, with 
increasingly higher ambitions and broader 
sustainability goals beyond CO2 and resources. 
In finding ways out of these crises, neither 
policymakers nor startups will provide us with 
silver bullets – but pieces of the puzzle will be 
found along the way. Therefore, attempts to 
transform the entrepreneurial ecosystem, and 
to strengthen the chances and capabilities of 
potentially transformative startups to grow, 
need to be combined with more reflexivity 
and learning as we progress towards a more 
sustainable trajectory.  
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(Access) to Market Even though incremental innovation within circularity, offshore wind, and 
hydrogen, provides a promising opportunity, it may not be a stand-alone strategy 
as strong support for radical innovation is needed. This support is needed for at 
least two reasons:

• First, large corporations face inertia. Even if they might recognise the 
importance of sustainable solutions, they have difficulties implementing 
change due to the high bureaucratic processes it involves. This legitimises 
continuous policy action to put pressure on these actors to innovate towards 
more radical trajectories – which should also include the active phase-out of 
unsustainable technologies and business models. 

• Second, the urgency of the climate- and biodiversity crises demands 
transformative change across sectors and increasingly higher ambitions 
are needed, calling for active policy intervention. A good example can be 
found in the offshore wind sector, where new tender requirements push 
companies to not only consider costs of offshore wind generation, but also 
broader sustainability objectives such as system integration and minimising 
ecological impact.

Element of the 
ecosystem

(Access) to Related and Supporting 
industries

In order to foster sustainable innovation and growth in  the circularity, offshore wind, 
and hydrogen clusters, a well-connected network to related and supporting industries 
is required. To establish and strengthen the connections, there is a need for:

• Intermediary activities that bridge the gap between established/leader firms 
and startups, connecting sometimes diverging visions of what transformative 
change entails and what is needed to achieve this. Practically, one could think 
of publicly funded programs which could encourage maritime leader firms to 
partner with startups in the green hydrogen/offshore wind/circularity clusters.

• Continued effort and active commitment from universities - both theoretical 
and university of applied sciences - to help bridge the gap between academia 
and an industry with complex value chains. 

(Access) to Talent and Knowledge The fact that access to talent faces hardship might not come as a surprise and 
demands continuous attention over the coming years. Nevertheless, the talent and 
knowledge required for the development of innovations in the circularity, offshore 
wind, and hydrogen clusters entails a specific set of skills and competences amongst 
several actors in the ecosystem to drive a sustainable transition. This requires:

• Increase in knowledge and awareness (including, or especially in, the public 
sector) about the (mis)use of potentially transformative technologies, 
ranging from broad topics, such as its societal use, to more specific issues 
such as sound or safety. Hydrogen serves as an example in which we first 
undergo a ‘Hype Cycle’ before slowly becoming more knowledgeable about 
its potential (mis)use, through instruments such as the hydrogen ladder. Policy 
has also a key role to play in the development of concrete fora for reflexivity, 
where collective imagination, sense-making and enactment can take place. 

• Industry to play an active role in the development of educational 
programmes to ensure a more practical and specialised approach to 
knowledge creation and talent development. Erasmus University Rotterdam, 
for example, has recently launched energy transition education programmes 
in collaboration with current industry leaders for (under)graduate students 
as well as executives.13 Universities of applied sciences (such as HBO-/
MBO-levels in the Netherlands) play an important role in the development of 
specialised educational programmes by bringing in the practical approach that 
is necessary to guide the sustainability transition. 

Recommendations

Table 3: Recommendations to improve the maritime entrepreneurial and innovation ecosystem 

13 https://www.rsm.nl/news/detail/15403-eur-launches-energy-transition-education-programmes-for-future-leaders 

https://www.rsm.nl/news/detail/15403-eur-launches-energy-transition-education-programmes-for-future-leaders
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(Access) to Capital As with many other emerging entrepreneurial and innovation ecosystems, there is 
an investment gap in the circularity, offshore wind, and hydrogen clusters. To bridge 
this gap, it is crucial for the development of:

• OPEX funding and subsidies that can help to create trust and align visions of 
different actors in the ecosystem (in addition to already existing funding for 
CAPEX, networking and intermediary purposes). Specific attention of subsidies 
to support the (costly) documentation and certification process would be also 
useful.

• More open and flexible subsidies and funding schemes. Inspired by the 
New European Bauhaus 14  funding calls of the European Commission, the 
technological requirements (usually TRL 7+) in the maritime cluster could 
be replaced by more goal-oriented requirements (e.g. general objectives 
and expected impact15), allowing space for innovative and unconventional 
solutions that do not necessarily need to check an extensive list of boxes.

• A more heterogenous funding landscape, by providing higher incentives for 
private investment considering the risk-averse culture of the Dutch investment 
landscape. Public funding opportunities only partly fill this gap. As such, non-
dilutive public funding is preferred.

Element of the 
ecosystem

Institutional and Cultural context The complex institutional and cultural context within which the circularity, offshore 
wind, and hydrogen clusters operate calls for:

• Policy coordination between multiple layers of government to create 
reinforcing or complementary policy mixes and to create coherence between 
different rules and regulations. 

• A sense of urgency to enable fast-tracking of certification processes and 
bureaucratic processes for prototype development and testing. 

• An (even more) active role from the government to practically take part in the 
ecosystem by not only bridging the funding gap but also to set increasingly 
higher targets and broader sustainability ambitions, and serve as launching 
customers and take the lead in innovation adoption.

Recommendations

Table 3 (cont): Recommendations to improve the maritime entrepreneurial and innovation ecosystem 

14 https://europa.eu/new-european-bauhaus/transformation-enabling-environment-innovation_en 
15 https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/life-2021-sap-
env-environment 
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This research study reveals a unique challenge 
for key actors and innovation drivers in the 
maritime ecosystem, such as the Province 
of Zuid-Holland, to not only simply improve 
the functioning of the current innovation 
ecosystem, but also to transform it given the 
dominant logic of a linear, fossil and resource 
intensive port economy. An explicit focus 
on green hydrogen, circular and offshore 
wind clusters can bring the much needed 
directionality for the regional innovation 
activities and can bring many opportunities 
for a healthy and dynamic entrepreneurial and 
innovation ecosystem in the future.  However, 
simply labelling innovation efforts within these 
three broad categories will not be enough to 
achieve the more radical transition pathways 
that are probably required to address the grand 
societal challenges we face and to remain 
a competitive edge as healthy and vibrant 
entrepreneurial and innovation  ecosystem. 
This demands commitment to radical 
innovation pathways. 

In this research, we referred to several 
directions for more radical innovation 
pathways. For instance, with a transition 
to a biobased economy, there is a need to 
develop biobased resource flows with higher 
added value, rather than the current focus 
on biofuels and food- and feed flows (grains, 
animal feed, palm oil) that produce relatively 
low added value and are poorly connected 
to local process industry. For closing the loop 
of ‘technical materials’, it means a radical 
approach of addressing the design aspect 
of products (e.g. wind turbines or solar 
panels) which could enable true closed-loop 
recycling, rather than initiatives addressing 
end-of-life aspects of current state technology. 
For hydrogen, the radicality of the transition 
pathway sits in the fact that it will be difficult to 
transform the entire port industry using green 
hydrogen from the North Sea, implying that this 
strategy demands difficult choices on which 
industries to convert, and which to phase 
out. For offshore wind, more radical transition 
pathways are slowly taking shape as demands 

for new offshore wind parks do not only focus 
on cost and CO2 but also system integration 
and broader sustainability aspects such as 
circularity or the preservation or marine life. 

Suggestions to improve the maritime  
ecosystem, specifically for the green hydrogen, 
circular and offshore wind clusters, are identified 
in this research. However, it is important to note 
that these insights only reflect a small part of 
the entire maritime ecosystem: the perspective 
of startups, scaleups and innovative SMEs. It is 
important for further research to validate the 
inertia of larger companies in the maritime 
ecosystem, for example, to understand 
the perspective of more established leader 
firms. Moreover, maritime ecosystems are 
international by nature and its success hinges 
on cooperation across borders. As such, an 
interesting avenue for future research is then 
to investigate international ecosystems in 
order to benchmark the performance of the 
Zuid-Holland maritime cluster as well as to 
learn from best practices.

Finally, there is still a long way to go, demanding 
attention to both build-up (innovation) and 
phase-out (exnovation), a topic that is too 
often neglected as the prospects to work on 
something new always seem to outshine the 
necessary tasks of converting or dismantling 
the old. In a context of growing geopolitical 
tensions and climate and biodiversity crises 
that are becoming more pressing every day, 
echoing a sense of urgency is necessary, with 
increasingly higher ambitions and broader 
sustainability goals beyond CO2 and resources. 
In finding ways out of these crises, neither 
policymakers nor startups will provide us with 
silver bullets – but pieces of the puzzle will be 
found along the way. Therefore, attempts to 
transform the entrepreneurial ecosystem, and 
to strengthen the chances and capabilities of 
potentially transformative startups to grow, 
need to be combined with more reflexivity 
and learning as we progress towards a more 
sustainable trajectory.  
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Capital expenditure (CAPEX): Capital expenditures are funds used by a company to acquire, 
upgrade, and maintain physical assets such as property, plants, buildings, technology, or equipment. 
CAPEX is often used to undertake new projects or investments by a company (Investopedia, 2022).

Dilutive financing: Dilutive financing refers to a specific type of financing that requires founders 
to give up (parts of their) their ownership in the company in exchange for funding (Investopedia, 
2022).

Entrepreneurial and innovation ecosystem: A complex system of interactions, collaborations 
and exchanges between agents within an institutional and cultural context which fosters 
entrepreneurship and innovation. These ecosystems are characterised by and dependent on 
access to: market, related and supporting industries, talent and knowledge and capital. (Erasmus 
Centre for Entrepreneurship, 2021).

Operating expenditure (OPEX): An operating expense is an expense a business incurs through 
its normal business operations. Often abbreviated as OPEX, operating expenses include rent, 
equipment, inventory costs, marketing, payroll, insurance, step costs, and funds allocated for 
research and development (Investopedia, 2022).

Scaleup (or fast-growing company): A company with an average growth of 20 percent or 
more per year in employees (FTEs) and/or turnover over a measurement period of three years. 
In addition, the company must have at least 10 full-time employees and/or 5 million euros in 
turnover at the start of the measurement period (OECD, 2016). Fast-growing companies have a 
proven business model and are scaling up.  

Small and medium-sized enterprises (SMEs): The category of micro, small and medium-sized 
enterprises (SMEs) is made up of enterprises which employ fewer than 250 persons and which 
have an annual turnover not exceeding EUR 50 million, and/or an annual balance sheet total not 
exceeding EUR 43 million (European Commission, 2003). 

Startup: A starting company (max. five years old) with a feasible business model of an innovative 
idea and/or new market. The company does not have to be profitable yet as it’s in its startup phase, 
which could mean that it is still validating a business model (Erasmus Centre for Entrepreneurship, 
2020). 
    
Transition: Disruptive systemic changes as a response to a number of persistent problems 
confronting contemporary modern societies. Transitions represent fundamental changes in 
societies culture, structure and practices and involve both build-up and breakdown patterns, 
which prove to be turbulent, chaotic, and unstructured. (Loorbach et al., 2017). 
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