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Glossary of Terms
Cleantech (Clean Technologies)
Cleantech embodies a new wave of entrepreneurial activity and innovation aiming to create a
more sustainable economic system. On top of environmental technologies, cleantech also
represents companies that produce productivity and efficiency enhancing goods and services
(O’Rourke, 2009). According to Clean Tech Delta, Cleantech activities can be found within the
following themes: clean energy, energy storage, energy efficiency, mobility, air & environment,
clean industry, water and food.
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.
Scaleup
Fast-growing companies that have a proven business model and are scaling up.
Small and medium-sized enterprises (SMEs)
SMEs are non-subsidiary, independent firms which employ fewer than 250 employees.1
Innovation Ecosystems
Innovation or entrepreneurial ecosystems are ‘combinations of social, political, economic, and
cultural elements within a region that support the development and growth of innovative startups’. These ecosystems are characterised by the interconnectedness of actors, organisations,
institutions, and infrastructure (Johnson, Bock & George, 2019; p.3) where connections are
often considered to have a deterministic function (Prokop, Huggins & Bristow, 2019).
GIST (Growing Industry through a Sustainability Transition)
GIST2 is a Flemish-Dutch collaboration that accelerates the transition to a clean process and
manufacturing industry in the border region of the Netherlands-Flanders.
SCALE-UP (Supporting Cleantech innovators in Accessing Large Enterprises through
Unlocking Procurement)
SCALE-UP3 is a collaboration between cleantech clusters from Belgium, Denmark, England,
Germany, Sweden and the Netherlands. It supports the greening of the economy through better
exploitation of North Sea Region (NSR) cleantech innovations.

1

https://stats.oecd.org/glossary/detail.asp?ID=3123
https://www.grensregio.eu/projecten/gist-growing-industry-through-a-sustainabilitytransition;%20https:/keep.eu/projects/19315
3
https://northsearegion.eu/scale-up/
2
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1. Introduction
This section introduces the context of this research, followed by the aims of the analysis and
the methods employed to reach the research objectives.
1.1 Context
Energy transition plays an important role in mitigating the effects of climate change. As pointed
out by the European Investment Bank, meeting the European Union’s (EU) long-term climate
objectives requires diverting investment towards “cleaner” technology.4 Therefore, the
municipality of Rotterdam has taken up various efforts to contribute to a cleaner economy,
including involvement in long-term Interreg projects such as GIST (Growing Industry through a
Sustainability Transition) and SCALE-UP (Supporting Clean-tech innovators in Accessing Large
Enterprises through Unlocking Procurement).
The Rotterdam economy is undergoing a major digital, circular and sustainable transition. The
emergence of this “new economy” offers opportunities for a sustainable, energy-efficient and
circular city and port. Due to the significant employment benefits that this brings for the
economy, the municipality of Rotterdam is working on optimising the business landscape to
help entrepreneurs to accelerate this transition.
With European projects such as GIST and SCALE-UP, the municipality of Rotterdam has already
devoted several years to improving the business landscape by strengthening ambitious
entrepreneurs involved in “clean” processes and manufacturing – i.e., the cleantech sector. To
ensure that more companies and entrepreneurs invest in cleantech, the municipality of
Rotterdam aims to continuously provide an optimal business climate with the right conditions
to foster these two projects. The local government is continuously searching for ways to further
stimulate its networks, improve the availability of financing and encourage entrepreneurship.
1.2 Aim and Objectives
The municipality of Rotterdam is interested in investigating the effectiveness of the GIST and
SCALE-UP projects within the broader ecosystem of innovation in the cleantech sector. The aim
of this research is therefore to provide insight into the interregional innovation landscape within
which the GIST and SCALE-UP projects operate and how these projects have contributed to
fostering further innovation within their respective ecosystems. Specifically, the project aims to
provide recommendations for future (European) projects to strengthen this ecosystem as well
as recommendations for a business model to continue the services offered in the projects
within the participating clusters of Rotterdam/ South Holland, South Netherlands and Flanders.
Together with its GIST and SCALE-UP partners, the municipality of Rotterdam is exploring the
continuation and increase in added value that these projects offer within the broader innovation
ecosystem for startups and scaleups. There is a need to map out the position of these projects
within the larger network of organisations and instruments involved. This would contribute to
the design of an optimally functioning innovation ecosystem for startups and scaleups by

4
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learning from the added value of the current European projects within it and recommendations
for future (European) projects to further strengthen this ecosystem.
The specific research questions posed by the municipality of Rotterdam are as follows:
1. What needs should be covered within a well-functioning innovation ecosystem for
startups and scaleups aimed at increasing economic investments in the region? Which
instruments, in general, contribute the most to more/ accelerated innovation and
development of startups and scaleups?
2. What does the innovation ecosystem for startups and scaleups, aimed at increasing
economic investments in the region, look like within the clusters participating in GIST:
Rotterdam/ South Holland, South Netherlands and Flanders? Which parties fulfil which
role and which instruments do they use for this?
3. In what way is it recommended to continue (part of) the services offered by GIST (and
SCALE-UP)? How could this be organized and financed? Which approach/ process
choices per instrument contribute most to more/ accelerated innovation and
development of startups and scaleups? Is a specific thematic focus (within this)
recommended? (such as cleantech, maritime, mobility or industrial maintenance)
4. Which additional services from local/ regional authorities are recommended for a wellfunctioning innovation ecosystem for startups and scaleups? How could this be
organized and financed?
1.3 Structure and Methodology
In order to answer these research questions, a desk study and literature review were the
necessary first steps to identify the most important components of a well-functioning
(cleantech) innovation ecosystem. Section 2 provides the main insights drawn from the
literature and presents the research framework that was used for the empirical part of the study.
To gain a better understanding of the needs of the ecosystem stakeholders, the instruments
that are the most valuable to them, and what could be missing from the ecosystem, a survey
was conducted among project participants (13 of them responded to the survey). In addition, 8
project participants as well as 7 stakeholders were interviewed to obtain deeper, qualitative
insights to complement the survey outcomes. The results from the survey and in-depth
interviews are presented in Section 3 and mapped out within the cleantech ecosystems
surrounding the GIST and SCALE-UP projects. Section 4 presents the conclusions, together with
recommendations for the municipality of Rotterdam to further strengthen its innovation
ecosystem.
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2. (Cleantech) Innovation Ecosystems: An Overview
Based on a literature review, this section provides a framework for the analysis of innovation
ecosystems categorised on access to talent, capital and market as well as an enabling
environment with government and policy support. This framework is applied to the analysis of
cleantech innovation ecosystems specifically.
2.1 Literature Review: Understanding Innovation Ecosystems
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 (Cirillo, Breschi, & Prencipe, 2018). 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; p.3). 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).
Based on the extant literature, it is clear that innovation can be better nurtured within a special,
innovation-conducive environment, which can be seen as an ecosystem meant for the cocreation of value through collaboration (Smorodinskaya, Russell, Katukov, & Still, 2017).
According to the quadruple helix model, successful innovation ecosystems are an outcome of
long-term commitment, shared visions and responsibility and collaboration between industry,
academia, public authorities and civil society (Ahonen & Hämäläinen, 2012). “When they work,
ecosystems allow firms to create value that no single firm could create alone.” (Adner, 2006;
p.5). All actors in an innovation ecosystem should collaborate in formal and informal networks
to generate new knowledge and strategically create and shape supportive resources with the
ecosystem (Chen & Hung, 2016).
Innovation ecosystems can be viewed as networks of sustainable linkages between individuals
and organizations, that emerge from a shared vision of desired transformations. As such,
innovation ecosystems can provide an economic context to catalyze innovation and growth
(Smorodinskaya, et al., 2017). For cleantech innovation ecosystems specifically, the shared vision
of a green transformation is central to the innovative activities taking place within the ecosystem.
A successful innovation ecosystem is the result of a long evolution in which each actor involved
has its own individual ‘system’ and intrinsic peculiarities. Therefore, there is no single recipe that
suits all cases (Rabelo & Bernus, 2015). The case of cleantech embodies a new wave of
entrepreneurial activity and innovation aiming to create a more sustainable economic system.
On top of environmental technologies, cleantech also represents companies that produce
productivity and efficiency enhancing goods and services (O’Rourke, 2009).
Based on the hypothesis that connections and communications are a key success factor for
ecosystem growth and sustainability, Mulas, Minges and Applebaum (2016) identify four main
categories to grow and sustain innovation ecosystems: Human capital/people; Physical
assets/infrastructure; Economic assets, and; Government and policy/enabling environment. We
adapted these four categories into three overarching critical factors that contribute to wellfunctioning innovation ecosystems within an enabling environment with government and policy
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Enabling Environment

support: access to talent, access to capital and access to market. These factors contributing to
a well-functioning innovation ecosystem is the basis upon which the (cleantech) innovation
ecosystem analysis is conducted in this research and depicted in Figure 1 below.

Access to
Market
Access to
Capital

Access to
Talent
Innovation
Ecosystem

Figure 1: Framework of Successful Innovation Ecosystems

1. Access to Talent
Access to talent is crucial for the functioning of any innovation ecosystem. Without the
necessary skills, the innovative activities contributing to the success of an ecosystem would
simply not take place. Studies suggest that human capital can influence the number of new
businesses in an area, since businesses are dependent on skilled labour to be able to execute
operations and related activities (Bhat, Paleti & Singh, 2014). The concentration of talent is
therefore an important deciding factor when firms choose where to locate (Burnson, 2015).
Having access to a skilled workforce aids in developing innovative businesses, which adds value
to firms and results in a competitive advantage (Snieska & Zykiene, 2015). Talent is largely
cultivated by the interactions between universities and industries. However, research suggests
that there is a disparity between the quantity and quality of human capital developed in higher
education studies and the talent necessary to foster the growth of innovation ecosystems (Chen
& Hung, 2016).
With regard to the cleantech sector, research indicates that the creation of cleantech startups
in an area positively relates to the local presence of universities producing knowledge in
technical sciences (Giudici, Guerini & Rossi-Lamastra, 2017). The technological intensity and
complexity involved in cleantech thus calls for strong technological expertise. Research
specifically points to the importance of technical, scientific and production knowledge in the
cleantech sector. A hard science-based and complex sector such as cleantech not only
demands more technically skilled entrepreneurs, but also those that are commercially
experienced and economically competent in order to foster the business development of such
complex products and services. Therefore, access to complementary know-how is essential for
the cleantech innovation ecosystem to thrive. There is evidence that business context is crucial
for the formation of cleantech ventures. Specifically, having a diverse and complementary skill
set within founding teams is important as individuals are more prone to team up with
cofounders possessing complementary know-how. This diversity and complementarity is most
prominent for same-sector work experience, but this means that prior experience should consist
of both commercial and technical/production functions (Garrone, Grilli, & Mrkajic, 2018).
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Access to Talent in the Dutch Innovation Ecosystem
There is high quality talent available for Dutch cleantech startups, as the Netherlands:
à scores #1 in the EU on mathematical & science skills of scholars
à has 7 universities in the Times Higher Education top 100
à is the #1 English-speaking country
The Netherlands is well positioned to retain this talent:
à 6th happiest people
à 12th on the best sustainable expat destinations
à 12th on the purchasing power index
Access to World-Class Knowledge in South-Holland:
à Delft University of Technology (TU Delft)
• Top university in the Netherlands in the field of Future Energy Systems
• World leading in: Wind Energy, Sustainable Industry, Smart Grids
• 900 energy researchers affiliated with Delft Energy Initiative
à Erasmus University Rotterdam
• Top 1% business school globally
à Rotterdam University of Applied Sciences: Research Centre for Sustainable Port Cities
à TNO’s Energy Transition Focus Area with research on Smart Grids, Strategic Energy
Planning
Sources: ““Energising growth through market expansion: How Dutch energy scaleups can expand
internationally to further flatten the climate curve” (Techleap.nl, 2020); “10 Reasons why West Holland is the
Hotspot for Sustainable Energy” (InnovationQuarter, 2016).

2. Access to Capital
To ensure that innovation ecosystems have sufficient complementary talent, there should be
enough funding to finance the growth of entrepreneurial teams. Financial capital is therefore
another critical factor contributing to the success of innovation ecosystems. Different types of
funding interact with each other within an innovation ecosystem and support entrepreneurial
success. The types of funding can be 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. However, entrepreneurs and investors who are considering experimenting in
the area of clean energy face continuation risks due to competition from all alternative
sources of energy (Kerr & Nanda, 2015).
In addition to funding, access to other material resources such as equipment and facilities are
also important to enable technology development and innovation in an ecosystem (Jackson,
2011). Access to such resources is specifically important for cleantech, since investments in
energy are inherently prone to capital intensity. This means that cleantech startups require a
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lot of capital expenditure before revenues will begin to appear. The need to develop energyrelated hardware before a company can start the sales process hinders the prospects of offering
high returns (Kivity, 2020).
Although VC 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 (Mazzucato, 2013). In
cleantech specifically, investors seem to face high information asymmetries with regards to
evaluating not only the science underlying cleantech, but also the associated market
opportunities (Cumming, Leboeuf & Schwienbacher, 2017).
There is evidence that cleantech underperforms when it comes to VC investments and that
cleantech investments are riskier than investments in other sectors and offer lower returns
(Cumming et al., 2017). 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. For early-stage cleantech ventures specifically, it
seems to be either absent or produces a quick in/out funding dynamic that often results in
bankruptcies (Mazzucato, 2013). This could be due to the fact that VCs are more inclined
towards capital-efficient investments and therefore more likely invest in software-based
solutions (Kivity, 2020), which is difficult in the context of cleantech.
For example, when comparing to the Information and Communications Technology (ICT)
sector, cleantech has high upfront costs and medium level returns over the long term, while
ICT generally requires relatively low capital investment and offers high returns on products that
often have shorter term lifecycles (de Lange, 2016). Even when comparing cleantech to biotech,
which also requires substantial investment and very long horizons, cleantech startups still
receive less VC investments. This is because the more developed biotech industry allows for
companies to sell its experiment results at milestones thanks to a patent system that protects
startups from intellectual theft (Kerr & Nanda, 2015). It is argued that in a world in which private
finance purses short-term profits focusing on value extraction activities, it is only public finance
that is able to provide the long-term patient capital that can nurture learning and innovation
(Mazzucato, 2013). For the capital-intensive cleantech industry, it is therefore crucial for the
government to step in when it comes to filling the gap of the private (VC) funding in cleantech.
Access to Capital in the Dutch Innovation Ecosystem
Although Dutch energy startups have been historically underfunded (when it comes to
VC investment), new funding programmes have been launched this year:
à €1.7B for sustainable innovation through government-funded InvestNL with a first focus on energy transition

à €21M of venture capital dedicated by Rockstart to energy transition
(out of a total of €67.5M available for startups)

à €1B investment capital for the energy fund III was successfully
fundraised by SET Ventures, which was well above the €75M target
Source: ““Energising growth through market expansion: How Dutch energy scaleups can expand
internationally to further flatten the climate curve” (Techleap.nl, 2020).
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Access to Capital in the Dutch Innovation Ecosystem (cont.)
Key international investors (number of invested Dutch startups):
à In the United States: Techstars (16), Y Combinator (10), Plug and Play (3),
Kleiner Perkins (2), Khosla Ventures (2), Founders Fund (1).
à In Europe: InnoEnergy (23), Aster (2), HV Ventures (2)
à In Australia: Startupbootcamp (86)
Source: ““Energising growth through market expansion: How Dutch energy scaleups can expand
internationally to further flatten the climate curve” (Techleap.nl, 2020).

3. Access to Market
Competition in an innovation ecosystem is not always harmful. Research shows that industries
dominated by many small firms competing with each other are more innovative than industries
dominated by large firms (Block, Fisch & Van Praag, 2017). Regardless of the confidence that
actors within an ecosystem have about certain innovations, markets always offer a degree of
uncertainty. It is therefore important to take into consideration the interdependence of
innovations within an ecosystem. To ensure the success of technological developments, the
market should thus be ready in the sense that (technological) complementors are present
(Adner, 2006). As such, it is important to have competing actors within (parts of) an innovation
ecosystem as an indication of the readiness of the market for new innovative developments
(Granstrand & Holgersson, 2020).
The innovation ecosystem can be considered as a combination of two distinct, but largely
separated economies: the research economy, driven by fundamental research, and the
commercial economy, driven by the marketplace (Jackson, 2011). 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 in high-tech product development, 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). Research specifically points to the
importance of networks in the cleantech industry given the barrier that cleantech entrepreneurs
face in access to capital (de Lange, 2016). There is evidence that spill over and network effects
from the existence of other (clean) technology companies at the local level may reduce
information costs and entry barriers (Bjornali & Ellingsen, 2014). The complex nature of products
and services offered in the cleantech sector therefore seems to rely on networks for market
access.
However, there are two crucial elements about the cleantech market to keep in mind. Firstly,
cleantech deals with environmental resources. These are essentially “public goods”, which
means customers might not be inclined to pay for cleantech products and services because
they are likely to only receive a limited amount of the benefits. This so-called “market failure”
caused by the public good nature of cleantech means that the development and diffusion of
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technologies in this sector are less likely to occur without some sort of government intervention
As such, tailored incentives and regulations such as anti-pollution norms are necessary for the
development of cleantech (Giudici et al., 2017). Secondly, the inevitable regulations associated
with cleantech activities pose a challenge that not every startup can handle when it comes to
the ability to sell regulated products and services (Kivity, 2020). The cleantech market, therefore,
can only succeed together with access to the right type of talent and sufficient access to capital
to bring innovations forward in such a regulated environment.
Access to (International) Market in the Dutch Innovation Ecosystem
There are many business opportunities in Sustainable Energy in the Netherlands
à Wind Energy:
• 5 offshore wind parks with the capacity of 4,500 MW
• Dong Energy was the most efficient wind park in the world
• van Oord, IHC, Heerema, Boskalis world leading in installment of offshore wind
parks
à Solar Energy:
• exponential growth in solar panel market, 50% annual growth
• ABC Westland has at least 16,000 solar panels
• Tu Delt’s Nuna car #1 at Solar Challenge for 6 consecutive years
à Mobility:
• Extensive infrastructure for electric cars New developments in the field of
sustainable mobility: hydrogen vehicles, autonomous transport, zero emission
transport & Dutch-INCERT
The Netherlands is also well connected to the rest of the world, with the:
à #1 biggest port in Europe (Rotterdam)
à #4 digital infrastructure
à #3 busiest airport in Europe (Schipol Amsterdam)
Sources: ““Energising growth through market expansion: How Dutch energy scaleups can expand
internationally to further flatten the climate curve” (Techleap.nl, 2020); “10 Reasons why West Holland is the
Hotspot for Sustainable Energy” (InnovationQuarter, 2016).

4. Enabling Environment: Government and Policy Support
It is clear that in order for these three critical innovation ecosystem factors to bring (cleantech)
innovations to the market, governmental support of such activities in the ecosystem is of vital
importance. The local government, such as cities in particular, is considered to be a key enabler
of innovation ecosystems by reforming activities through regulations and standards and by
removing obstacles for innovation (Ahonen & Hämäläinen, 2012). In combination with
collaborative processes and instruments put in place by regional governments, a strong
regionally based innovation ecosystem should be comprised of several locally based networks,
each focusing on specific business developments. Having a local culture of innovation and
cultivating entrepreneurship, with active support of a bottom-up drive for innovation in the wider
ecosystem has been identified as a key success factor in the development of innovation
ecosystems (Rissola, HervÃ, Slavcheva, & Jonkers, 2017).
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A distinctive feature of the cleantech industry is that it is highly regulated by government policies
(Bjornali & Ellingsen, 2014). Energy, specifically, is a field that is led by regulatory reforms such
as carbon mandates and taxes, energy rebates and emission goals (Kivity, 2020). Since cleantech
markets are built on regulation and government policy, research indicates that the most
commonly cited driver for cleantech is that of policy or regulation (O’Rourke, 2009). There is
evidence that government interventions can push economies towards sustainability and
enable a greener economy (Droste et al., 2016). Research into circular interventions in the City
of Rotterdam specifically reveals that they overall create additional jobs in the region (Metabolic
& Circle Economy, 2018).
Cumming et al. (2017) argue that public policy provides a lever to encourage participation in
cleantech innovation, both from corporations and from institutional investors. To encourage
this participation, the government should incentivise regional partnerships between large
corporations, startups, and incubators and universities, and offer favourable technology transfer
terms from the national laboratories (Gaddy, Sivaram, Jones, & Wayman, 2017). The public
sector can then attract investment from large corporations and patient investors, which can
support the commercialisation of cleantech (Cumming et al. 2017).
Research implies that cleantech is a challenging sector that requires more attention from the
government. Specifically, ‘soft’ policy interventions and brokerage activity aimed at easing online and off-line meetings between prospective cleantech entrepreneurs could be of great value
to ensure that complementary know-how can be brought together during the process of firm
foundation (Garrone et al., 2018). Governments should increase support to startups and private
investors to specifically provide an alternative to VC funding. For example, by supporting the
expansion of private and non-profit cleantech incubators and accelerators, commercialisation
of cleantech can take place through networks of incubators and accelerators (Climate-KIC,
2014; Gaddy et al., 2017). On top of this, it is important to clarify the role of public funding
agencies to make sure that the innovation landscape is broadened through ‘mission-oriented’
investments. There is evidence that the most radical green investments are indeed being made
by public agencies. The European Investment Bank, for instance, provides the necessary
strategic direction to cleantech lending. For the energy sector specifically, the public sector
should be resisting the pressures by large corporates to continue within a fossil fuel trajectory
(Mazzucato, 2013).
Enabling Environment in the Netherlands: Dutch Government Support
à Subsidies and taxes by the Dutch Climate agreement (Klimaatakkoord) support
innovation in the energy transition
à The government helps startups connect with new markets via:
• Startup Officers Network (Startup Liaisons)
• Netherlands Innovation Network (Innovatie Attachés)
• Enterprise Europe Network
• Netherlands Business Support Offices (NBSO) & Economic Departments of
Embassies & Consulates
Source: ““Energising growth through market expansion: How Dutch energy scaleups can expand
internationally to further flatten the climate curve” (Techleap.nl, 2020).
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2.2. Summary
Innovation ecosystems are without doubt complex entities that require a multifaceted approach
for analyses. Based on the literature, it is clear that for a well-functioning innovation ecosystem,
it is crucial to consider the access to talent, access to capital, access to market and the
government/policy support contributing to an enabling environment. For cleantech innovation
ecosystems specifically, it seems that a balance between business and technical skills is essential
to bring cleantech products and services to the market due to their complex nature.
Furthermore, the literature also points to bottlenecks in the funding landscape for cleantech
startups that specifically struggle to acquire venture capital based on the risk associated with
cleantech investments. Networking has been identified as a means to reduce these risks
associated with technology and markets. However, theory points to a market failure due to the
“public good” nature of environmental resources cleantech is dependent on, which means the
development and diffusion of cleantech is less likely to occur without some sort of government
intervention. The most important factors emerging from the literature that serves as a basis for
the rest of the study (especially in the design of the survey and interviews) is summarised in Table
1 and the research framework derived from the literature is depicted in Figure 2.
Table 1: Findings from the Literature Review
Access to Talent

Access to Capital

Access to Market

The complexity of cleantech
calls for not only sufficient
technical, scientific and
production knowledge, but also
the necessary complementary
business skills and industry
expertise to successfully bring
such complex products and
services to the market.

Cleantech, unlike other tech
industries such as ICT and
biotech, is capital-intensive
with high upfront costs.
Investments are therefore very
risky and offer lower returns,
which makes it difficult for
startups to acquire funding.

Cleantech startups, similar to
other tech startups, have to rely
on networks to reduce the risks
associated with the technologies.
However, cleantech specifically
faces a highly regulated market,
which poses a challenge for
startups to navigate in such a
complex field.

Enabling Environment: Government and Policy Support
The government is a key player in innovation ecosystems in general, but its role in cleantech is even
more critical given the peculiarities associated with cleantech activities. There are many avenues
through which the government can support cleantech, which include:
• ‘soft’ policy interventions and brokerage activity,
o by helping individuals and prospective entrepreneurs to better connect each other,
newly created startups are more likely to form more complete entrepreneurial teams
and therefore become more attractive towards potential financers;
• supporting the commercialisation of cleantech, by:
o using public policy to encourage participation in cleantech from corporations and
institutional investors, and/or;
o providing an alternative to VC funding, for example:
§ expanding private and non-profit cleantech incubators and accelerators so
that commercialisation can take place through these networks or;
§ offering ‘mission-oriented’ investments;
• incentivising regional partnerships between large corporations, startups, and incubators and
universities.
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technical, scientific,
production

Enabling environment:
Government and policy support

Access to talent
business

Implement ‘soft’ policy
interventions and
brokerage activity

(independent/corporate)
venture capital
public government
funding

Access to capital

equipment and facilities

Support
commercialisation
through public policy
and alternative
investments

customers
Incentivise regional
partnerships

Access to market
competitors

Figure 2: Cleantech innovation enablers
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3. Mapping of GIST and SCALE-UP
This section provides a high-level overview of the GIST and SCALE-UP project clusters
obtained from desk research and stakeholder interviews. Based on insights drawn from the
survey and the interviews with key stakeholders, the needs and instruments within the
cleantech ecosystem surrounding GIST and SCALE-UP specifically are then mapped out.
3.1 GIST and SCALE-UP Clusters
Climate change is a global issue that is being tackled by various clusters across the world. As
evident in the ScaleUp Dashboard 20205, scaleups focusing on solutions to accelerate the
energy transition are gaining momentum in the Dutch economy. Recent research (Economic
Board Zuid-Holland, 2020) 6 also indicates that there is a growing market in clean and smart
solutions in Energy and, therefore, plenty of opportunities for cleantech entrepreneurs in South
Holland. In Rotterdam specifically, cleantech is one of the city’s primary economic sectors.7
GIST and SCALE-UP are only two of the many projects that the municipality of Rotterdam is
involved in that fosters entrepreneurship in cleantech.
GIST8 is a Flemish-Dutch collaboration that accelerates the transition to a clean process and
manufacturing industry in the border region of the Netherlands-Flanders. SCALE-UP9 is a
collaboration between cleantech clusters from Belgium, Denmark, England, Germany, Sweden
and the Netherlands. It supports the greening of the economy through better exploitation of
North Sea Region (NSR) cleantech innovations.

Figure 3 depicts the partner organisations and other relevant stakeholders involved in these
clusters, with the green circle on the left representing GIST Partners, the blue circle on the right
SCALE-UP partners and the overarching orange circle representing stakeholders of both
projects. These partner organisations (led by Vito and Cleantech Delta) mostly play a supportive
role to foster relevant connections between the ecosystem stakeholders. The specific
instruments used are subsidies for the GIST project and brokerage (networking) activities for the
SCALE-UP project, such as organising the Meet-the-buyer events. Those that are not inside the
circles are other prominent stakeholders active in the cleantech ecosystem also worth
mentioning.

5

https://ece.nl/research/scaleup-dashboard/
https://www.economicboardzuidholland.nl/economische-monitor-zuid-holland-2020-gepresenteerdstijgende-lijn-te-zien/
7
https://en.rotterdampartners.nl/invest-rotterdam/cleantech/
8
https://www.grensregio.eu/projecten/gist-growing-industry-through-a-sustainabilitytransition;%20https:/keep.eu/projects/19315
9
https://northsearegion.eu/scale-up/
6

Erasmus Centre for Entrepreneurship

16

Figure 3: Cleantech Ecosystem Stakeholders Surrounding GIST and SCALE-UP Clusters
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Several best practices exist within the vibrant cleantech innovation ecosystem surrounding
GIST and SCALE-UP, a few are highlighted in the box below:
Ecosystem Best Practices
Cleantech startup success stories
These are notable startups that have successfully scaled up and were identified by the
stakeholders during their interviews:
nC Surface Technology, a company that formulates, develops,
manufactures, sells and distributes nano- and surface technology. The
company successfully internationalised as a result of participating in a
SCALE-UP Meet-the-buyer event.
Act&Sorb, the first company to have developed a sustainable and valueadding process for re-cycling wood residues, is one of the few companies
that completed the GIST project that led to an investment of more than
€20million to build a production plant.
Arapaha design products based on bio-based materials, extracted from
fast-growing natural, renewable sources. The company submitted 2 GIST
proposals, which were both granted.
Skoon is the world’s first digital platform for sharing mobile energy. They
represented the Dutch Delegation at the global Consumer Electronic
Show (CES) in Las Vegas earlier this year.
Government initiatives
Several ecosystem best practices were highlighted by the cleantech entrepreneurs
during their interviews:
• On a local level, initiatives such as CityLab010 are crucial to help startups bridge
the gap to market;
• Cleantech trade missions to foreign markets have been useful for startups’ market
exposure – even with COVID-19 restricting travel this year, the Dutch Enterprise
Agency (RVO) organised helpful networking events via b2match, such as these
virtual cleantech trade missions to Boston and Houston;
• It is extremely beneficial for cleantech entrepreneurs to operate within the EU
framework and be part of European initiatives such as Climate KIC.
3.2 Needs and Instruments in the Cleantech Ecosystem
It is clear that in order to thrive, cleantech ecosystems require sufficient access to talent, capital
and market within an enabling environment offering government and policy support. Based on
the insights derived from the survey responses and (stakeholder and participant) interviews, the
most relevant findings are highlighted below:
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1. Access to Talent
Access to talent in the cleantech ecosystem seems to be gaining momentum, with one specific
participant interviewee noting that:
“There is a surplus of young engineers and professionals that want to make a
difference.”

In line with this, the stakeholders’ perspective is that there seems to be an abundance of
technical talent in the cleantech ecosystem. Indeed, just over 60% of the survey respondents
indicate that their companies have a majority of employees with technical / scientific
backgrounds. Still, just under half of the survey respondents report some difficulties in finding
the right employees. Surprisingly, it is not more difficult to attract employees with a Doctoral
level of education than to attract those with a Bachelor’s and Master’s level, which make up the
majority (around 80%) of employees.
However, this technical / scientific expertise does not fill the gap of industrial expertise in
specialised cleantech markets. It became even more apparent through the interviews that the
complexity of cleantech calls for specific technical, scientific and production knowledge. To be
successful, cleantech entrepreneurs need to understand a process involving the entire decisionmaking unit of each highly specialised industry with different needs. Since cleantech industries
are relatively new compared to the much more established fossil fuel industry, there seems to
be a lack of specific industry experience and expertise in cleantech markets to effectively
develop the complex solutions necessary to solve environmental problems.
In line with the literature, the impression is that the technically-oriented come up with the
innovative cleantech solutions, while there is a need for the more business-oriented to bring
these solutions to the market. Teams are often led by the more technically-oriented, rather than
those with more business skills, according to the stakeholders. One specific interviewee even
stated:
“Companies do not speak the language of investors and do not have a good
story.”

This highlights the importance of business expertise. One of the interviewed cleantech
companies with two business-oriented co-founders, however, clearly does ‘speak the language
of investors’ as the company was one of the few that have not faced difficulties with access to
capital so far. Having a (co-)founder with business expertise (specifically in the case of the
interviewee, a financial background) is therefore beneficial for cleantech startups to convince
investors to fund them. This relationship between talent and capital became clear during the
participant interviews, with a specific cleantech entrepreneur emphasising that:
“People are more important than money – once you have the right team to
enter into the market, the money will follow.”

A strong team is not only necessary to convince investors, but also to execute complex
cleantech solutions. On top of executing these technical standards, it is important to attach an
emotional value to cleantech solutions. There is an increasing need for an entrepreneurial spirit,
passion and enthusiasm to drive such solutions to market.
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2. Access to Capital
All survey respondents consider external financing to be important for their companies. The two
most common goals for raising capital are for company growth (e.g. hiring employees or
expanding) and to invest in R&D. However, almost 80% of survey respondents report difficulties
in raising capital. Funding is also the greatest problem that is identified by all the ecosystem
stakeholders. According to one specific stakeholder:
“The issue with funding seems to be that it is too complex and inaccessible:
companies must gather funds from many different places as there is no
concentrated or centralised funding system.”

From the companies’ perspective, the issue is not a lack of funding but the stage and duration
of the funding. The impression is that the opportunities for seed funding are there, with sufficient
support until TLR610, but scaling up beyond this stage proves challenging as companies need to
convince investors to provide them financial support without access to historical data. Since the
market for clean technologies is still relatively young, there is a lack of relevant historical data,
which makes it extremely challenging for startups to prove the value of supporting cleantech
solutions to investors.
Similarly, the stakeholders revealed the immense upscaling risks associated with cleantech. Not
only is scaling up a cleantech project very capital intensive, these projects also have long
development cycles, as confirmed in the literature study. Cleantech startups also face the
additional challenge of finding the appropriate manufacturing and testing space for the
development of these products. Cleantech machinery often requires a custom-made approach,
which is costly and time-consuming to develop with a time-frame ranging between two to three
years.
The complexity of cleantech, therefore, calls for financial support for various components. It
is argued by several interviewees that it is not enough for them to only acquire funding for R&D
processes, but also funding for the employees involved in R&D activities. They also require
financial support for marketing and sales, which is arguably more important given the
complicated sales process associated with cleantech. The issue seems to lie with gaining
credibility from the market as entering the market is the biggest challenge for one of the
interviewees, who mentioned that the money will follow after overcoming this initial hurdle of
market entry. Various interviewees and survey respondents highlighted that there are gaps in the
(cleantech) funding system, which calls for the development of co-financing solutions.
3. Access to Market
The enormous pressure to reduce our carbon footprint has put innovative SMEs at the forefront
to push cleantech solutions to the market. Although there is a divided opinion about how easy
it is to find customers, there is overall consensus in the survey responses that the market for
10

Technology Readiness Level 6: technology demonstrated in relevant environment (industrially
relevant environment in the case of key enabling technologies). For an overview of the definitions of all
the technology readiness levels, see:
https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415annex-g-trl_en.pdf
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cleantech is competitive. This competition is often across and within cleantech markets as
different types of clean energy often collectively compete with fossil fuels as well as with each
other. One interviewee specifically mentioned that the market for wind and solar energy is more
developed and therefore more supportive than energy storage itself.

One of the most important factors to gain customers (identified by both the survey respondents
and the interviewed stakeholders) is access to the right network, which according to the
literature can act as a means to reduce the risks associated with cleantech. However, the
stakeholders are also under the impression that there are too many network organisations,
rather than too little. There seems to be a lack of centralisation in the ecosystem with a need
for a more coordination in the cleantech market. Although the importance of networks was also
revealed by the cleantech entrepreneurs themselves, it also became apparent that there is a
need for more purpose-driven events with clear intentions about what value these events can
bring to the participants. The challenge is therefore to bring all relevant parties together in a
more effective way.
Rotterdam’s rich ecosystem with its concentration of industrial and port-related activities, offers
various pathways for the development of cleantech solutions. With many potential customers,
the city, however, seems to have no focal point and a lack of interaction between actors
according to the stakeholders. Nevertheless, several interviewees based their decisions to locate
in Rotterdam due to the “circular drive of the local municipality” and its proximity to business
talent as well as technical talent from TU Delft. The cities of Eindhoven and Maastricht also
emerged as clusters offering vibrant cleantech ecosystems.
Almost half of the survey responses reflect cleantech companies facing difficulties in attracting
customers due to a lack of awareness about the benefits of cleantech solutions in a market
that is not mature enough. As one cleantech entrepreneur put it during the interview:
“When you develop any (cleantech) product, you need to calculate how you
can bring it to market but the issue is that the machinery and knowledge is
often not there yet.”

Another main reason cited in the survey for why potential customers do not buy their products
and services is that they already have existing suppliers and do not want to change. Often, it is
easier for potential customers to stay with these suppliers that do not offer sustainable solutions,
because fossil energy is still cheaper than the sustainable options and the risk for (launching)
customers of cleantech startups is too high when making the choice to switch to circular
solutions.
It is clear that several bottlenecks exist in the market for cleantech solutions. Firstly, companies
are not ready to implement circular solutions. The entire industry is still in a linear mindset,
which urgently requires a shift in behaviour involving the entire value chain from marketing
departments to raw material suppliers. Companies still have to develop circular business models,
which is a long and challenging process because they need to understand what other parties
are doing, how it works and how to cooperate with each other. Another bottleneck, as expected
from the literature, is the fact that cleantech is a highly regulated market. This brings legal
issues as the contracting process is completely different for circular businesses than traditional
businesses based on the current values of the economy. There is an “unlevel playing field” in a
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regulatory environment favouring fossil fuels, where the norms and standards (especially for
construction, but also applies to other cleantech sectors) does not offer the space for the
development of sustainable alternatives.
4. Enabling Environment: Government and Policy Support
“A good ecosystem will not create good companies and good entrepreneurs. A
good ecosystem will ensure that good companies and entrepreneurs are able
to scale faster.”

Based on the insights derived from this research study, the current structure of the cleantech
ecosystem, with its complex bureaucratic processes and regulatory barriers, arguably hinders
cleantech entrepreneurs to scale their sustainable solutions more efficiently. Therefore, there
are various ways in which the government can create an enabling environment that improves
each of these three critical innovation ecosystem factors.
Access to Talent
Just over half of survey respondents think the government can play a role in improving access
to talent. Not only is there a need to support cleantech startups by funding (part of) their staff
involved in R&D activity, but the government should be actively involved in helping find those
with an entrepreneurial spirit and offer them incentives to bring cleantech solutions to the
market. The latter should be prominent at the university-level, for example by stimulating more
university-corporate collaborations, building strong research groups and developing specialised
skills necessary to bring cleantech solutions to market. A specific example suggested by an
interviewee that would be useful for cleantech companies is that:
“The government could facilitate funding to universities to develop a
matchmaking platform with corporates.”

Access to Capital
78% of the survey responses indicated using some type of governmental support organisation
to raise capital, reflecting diverse types of support ranging from (local) government consultancy
to international EU support. The majority of the support received is on a national level (28%),
followed by regional (25%) and then local (19%). However, all survey respondents think that the
government can play a role in improving access to capital. The general consensus amongst the
interviewees and survey respondents is that policy should support risky capital, rather than the
current status quo in the funding landscape of risk aversion to clean technologies.
Some ecosystem stakeholders consider it unnecessary for more instruments to be developed
by the government, but rather more instruments that can span over a longer period of time,
while others think that being financed by the government for too long is not necessarily
favourable for startups:
“Startups should align themselves with the market as early as possible and
receive capital from the market so that governmental organisations can gain a
feeling of trust in order to further invest in the cleantech startups.”
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From the companies’ perspective, however, the latter is not feasible given the aforementioned
barriers to market. Several interviewees even mentioned that “the only way to survive” is via
support from subsidies and grants, which is not their ideal type of support, but there is no other
option given the current system making circular solutions unprofitable:
“If in 3-5 years the EU collectively decides to more efficiently find polluters
from the whole value chain to tax, I hope that subsidies will no longer be
necessary for us to survive.”

Others prefer the possibilities of receiving long-term investments so that they can focus on
product development rather than spend majority of their time searching for (short-term)
financing options. The application process for grants and subsidies seems to be extremely timeconsuming and halts the innovation process with its costly accountancy and bureaucratic
requirements. In an ideal situation, the government should help come up with solutions to fill
this funding gap over time as well as across different areas (covering costs relating to personnel,
equipment, materials etc.). Of course, 100% financing is not always feasible, therefore cofinancing solutions is one option. Another option suggested by an interviewee is for the
Netherlands to follow the German example that is geared towards subsidising the raw materials
required for the development of clean technologies first, followed by employability-related
subsidies.
Access to Market
Contrary to some of the stakeholders’ suggestion to align with the market first, cleantech
companies are also under the impression that the market approach is “first seeing then
believing”, which requires the government to fill this initial gap to market. This reveals a potential
market failure associated with the “public good” nature of cleantech mentioned in the literature,
where customers might not be inclined to pay for cleantech products and services, because
they are likely to only receive a limited amount of the benefits. Soft policy interventions to
overcome this market failure and provide more benefits to those who use cleantech products
could be useful. In addition, to help startups prove their cleantech solutions to the market,
some interviewees mentioned that the government could either help them find launching
customers or offer to be the pilot customer themselves.
Almost 80% of survey respondents think the government can play a role in improving access to
market, with almost 40% facing/ seeing a market failure. There is a clear role for the government
here, which is to push for regulations that stimulate sustainable and circular products in the
market:
“Regulation towards more sustainable products must be urgently implemented.
Lower taxes for low carbon-footprint products – this is the only way.”

The Netherlands is argued to be at least 5-10 years behind in the field of sustainable legislation
(e.g. recycling of materials and standard construction protocols). There should be more effort
in aligning Dutch legislation with the circular economy approach. The government should
create incentives to facilitate a circular economy, because regulations are currently still in favour
of linear business models relying on fossil fuels (which are still cheaper than sustainable
alternatives).
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However, it is clear that the Netherlands cannot do this alone, it is dependent on the EU and the
rest of the world. In general, there is a need for more coordination and a less fragmented
ecosystem: there are many clusters that work on different cleantech projects, but to achieve
real impact, the clusters should work together. Fortunately, government initiatives such as GIST
and SCALE-UP are dedicated to stimulating cooperation across many different cleantech
ecosystems. These initiatives are analysed in further detail.
GIST
The general impression from the survey responses is that participating in a GIST project is
indeed effective. Almost all GIST survey participants were able to successfully implement new
(clean) technologies faster with the help of GIST. On top of the most commonly cited benefit
of the project being the direct financial support it provides, it also helped develop the necessary
knowledge to improve product concepts. Not only did the project reduce the financial burden
for the participants, it specifically helped one participant gain the necessary knowledge to file a
patent. For another, the subsidy successfully filled the gap of finding and funding industry
expertise to further develop their specialised cleantech solution. The benefits of the project are
especially clear for early-stage startups to bring their cleantech solutions to the next level. Only
one out of the four rejected applicants would not apply for the project again, with most of the
rejected interviewees acknowledging the value of such an instrument for their startups.
According to the ecosystem stakeholders, GIST is considered to be a good instrument to deal
with the uncertainties and risks associated with the initial upscaling of cleantech projects. It
offers a good model to push startups to come up with a project plan and budget in order to
align these projects with the market. On top of the value that the access to finance brings to
the projects, it also helps establish relevant connections. An indirect contribution of GIST from
both the participant and stakeholder perspective is, therefore, access to talent and access to
market. However, there is space for administrative improvement. An accepted applicant noted
that it was a “nightmare online form”, while another applicant was rejected based on the
incorrect dates stipulated on the website. The overall impression is that the application process
should be simplified.
SCALE-UP
According to the ecosystem stakeholders, SCALE-UP provides startups visibility and valuable
access to a network of “corporate heavyweights”. Meet-the-buyer events have the most impact
and the links between startups and corporates are well-prepared matches. Corporates also gain
a lot value out of this project because they can access state of the art innovations in the
ecosystem. However, the smaller companies have to be around TLR611 to qualify, which likely
means that they already have established contacts in the corporate world. The stakeholders
therefore argue that those smaller companies at earlier stages, who need the connections
more, are therefore missing out on the benefits.

11

Technology Readiness Level 6: technology demonstrated in relevant environment (industrially relevant
environment in the case of key enabling technologies). For an overview of the definitions of all the
technology readiness levels, see:
https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415annex-g-trl_en.pdf
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A point of improvement is to provide a clear indication of what support is being offered by
the project and what it can bring to the table. One interviewed participant did not get much out
of the networking event in Brussels, which left the impression that it is organised only for
marketing purposes to show that the municipality is supportive of the cleantech ecosystem
while not bringing much value in reality. Besides meeting a few competitors, it was unclear what
the benefit of this Meet-the-buyer event was for them. The other interviewed participant has
heard nothing from the project since their acceptance in May, which suggests administrative
improvement for this project as well.
3.3 Summary
Table 2 below summarises the aforementioned insights from the stakeholder interviews and

insights derived from the survey responses. The main challenges identified in the cleantech
innovation ecosystem are highlighted in Figure 4.
Table 2: Interview and Survey Findings
Access to Talent

Access to Capital

Access to Market

There seems to be a lot of
potential in the ecosystem when
it comes to access to talented
individuals that can bring
cleantech solutions to market.
However, due to the highly
specialised industries within
which cleantech entrepreneurs
operate and the fact that most
cleantech industries are still
relatively new, the lack of specific
industry experience poses a
challenge to cleantech startups.

With sufficient access to capital
at the early-stage for starting
entrepreneurs, the funding
bottleneck seems to lie at the
scaling-up phase. The time
frame and type of funding
available is another bottleneck,
with a need for support
instruments that span over a
longer period of time and across
different areas. The complexity
of cleantech calls for the
financing of various components
beyond traditional R&D support.

There is a rapidly developing
market for cleantech solutions
with many potential customers
and competitors. However, there
is a need for a more coordinated
approach to ensure that
cleantech entrepreneurs are able
to efficiently take the crucial step
of market entry. This proves
difficult given that the market is
still in favour of linear business
models with regulations that are
not yet supportive enough
towards driving circular solutions
to the market.

Enabling Environment: Government and Policy Support
In such a regulated environment, government and policy support for cleantech solutions is even more
important. There are several support instruments that exist in the cleantech ecosystem that require a more
coordinated approach.
• Bureaucratic processes involved in gaining such support is another issue that most cleantech
entrepreneurs face. Not only does it stifle the innovation process given that applications are so
time-consuming, but regulatory barriers also deter high potential cleantech entrepreneurs from
actually entering into the market. The cleantech innovation ecosystem can only thrive once the
legislation is supportive towards more sustainable solutions such that cleantech becomes a more
profitable market to operate in.
• There is a clear need for governments to introduce regulations that stimulate rather than stifle
circular and sustainable products. Once the economy is more supportive towards cleantech
solutions, then access to capital will no longer be such a considerable issue. Although most
cleantech entrepreneurs rely on governmental support instruments to access capital, they prefer
to be independent and operate within a supportive circular economy without relying on grants
and subsidies to survive.
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•

There is sufficient talent in the cleantech innovation ecosystem, which only calls for a
coordinating role from the government to incentivise more entrepreneurs to pursue cleantech
solutions.
Since tackling climate change is a widespread global problem that requires international collaboration,
projects such as GIST and SCALE-UP are important to connect the relevant parties together. Although
both have room for administrative improvements, GIST is a useful initiative for early-stage cleantech
entrepreneurs to finance their risky cleantech projects and bring them to the next level and SCALE-UP has
the potential to expose these entrepreneurs to a valuable network.

Lack of industry
experience

Enabling environment:
Government and policy support

Access to talent
Business expertise to
convince investors

Fragmented
ecosystem/ little
cooperation among
clusters

Financial/accountancy
expertise

Access to capital

Funding gap: over time,
across areas

Short time span of
instruments

Risk aversion to
cleantech
Market in favour of linear
business models (fossil
fuels)
Access to market
Gaining credibility

Figure 4: Cleantech innovation challenges
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Lack of incentives
to adopt circular
business models

4. Conclusions and Recommendations
This final section draws conclusions from the research conducted about the cleantech
innovation ecosystem with recommendations to strengthen the ecosystem.
4.1 Conclusions
The cleantech innovation ecosystem offers a challenging landscape within which startups,
scaleups and innovative SMEs need to navigate. The following conclusions can be drawn from
the research study for each critical factor in the innovation ecosystem:
Access to Talent
Based on the literature, cleantech calls for technical, scientific and production knowledge as
well as complementary business skills and industry expertise to successfully bring such complex
products and services to the market. Further investigation into the cleantech ecosystem
surrounding the GIST and SCALE-UP projects shows that a very specific skillset is necessary to
bring cleantech innovations to the market. The results demonstrate that access to talent in
cleantech calls for not only a combination of technical/ scientific and business expertise, but
also sufficient industry-specific expertise, with the latter being the most challenging to find.
Access to Capital
Research shows that Cleantech, unlike other tech industries such as ICT and biotech, is capitalintensive with high upfront costs. Investments are therefore very risky and offer lower returns,
which makes it difficult for startups to acquire funding. This is in line with our findings, which
reveal a clearly risk averse funding landscape in the cleantech innovation ecosystem. As such,
startups are highly dependent on government support when it comes to accessing capital.
There is a funding gap over time and across different financing components for cleantech
startups that want to scale up. The issue is not the amount of money in the ecosystem, but how
and when this money is distributed.
Access to Market
The literature suggests that cleantech is highly regulated market, which poses a challenge for
startups to navigate in such a complex field. Our findings reveal that the greatest challenges that
startups, scaleups and innovative SMEs seem to face in the cleantech innovation ecosystem is
related to access to market. It is extremely difficult for startups operating in cleantech to gain
credibility from the market and find their first customer in an economy that is in favour of linear
business models (based on fossil fuels). An overwhelming consensus reached from this research
study is that market regulations need to be in favour of circular business models in order for the
cleantech innovation ecosystem to thrive.
Enabling Environment: Government and Policy support
The government is a key player in innovation ecosystems in general, but its role in cleantech is
even more critical given the peculiarities associated with cleantech activities. The literature
suggests many avenues through which the government can support (cleantech) innovation
ecosystem, which is in line with the type of support already received via the GIST and SCALEUP projects. Although our findings indicate that cleantech startups indeed rely on various
governmental support, it is often to survive and not their preferred option. The cleantech
innovation ecosystem needs policies that are more supportive and geared towards enabling
rather than stifling cleantech innovations. As confirmed in both the literature study and the
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results from this research, a regulatory environment that accommodates cleantech solutions is
crucial to bring such solutions to the market. However, this study reveals that all cleantech
startups see the current regulations as a bottleneck and most cleantech entrepreneurs still face
immense challenges to bring their solutions to the market.
4.2 Recommendations
Although cleantech entrepreneurs face clear challenges in the innovation ecosystem, the EU is
on the right track, by highlighting the important role of taxation in the European Green Deal.12
Noteworthy changes that are currently being implemented in the European Green Deal:
à revising the Energy Taxation Directive (ETD - EU rules for the taxation of energy
products used as motor fuel or heating fuel and of electricity) to reflect more accurately
the climate impact of the various sources of energy and to encourage consumers and
businesses to change their behaviour, and;
à creating a Carbon Border Adjustment Mechanism (CBA) to ensure that the price of
imports reflect more accurately their carbon content in order to reduce the risk of
carbon leakage (the situation that may occur if, for reasons of costs related to climate
policies, businesses were to transfer production to other countries with laxer emission
constraints).
However, it is important to note that there are stark differences in the various activities of
different countries within the EU. Although the Netherlands scores well when it comes to its
innovation ecosystem in general13, the country falls behind in its share of energy from renewable
resources by scoring the lowest out of all EU Member states in 2018 (in percentage of gross
final energy production) 14. Nevertheless, the country has recently moved into the spotlight for
the ‘Race to Zero’ when it comes to electric vehicles. With the world’s fastest-growing electric
charging network and the highest density of charging points in Europe,15 the Netherlands is
pushing the agenda of the cleantech ecosystem to the forefront. However, to accelerate this
agenda and to strengthen the rapidly evolving cleantech innovation ecosystem, several
recommendations should be implemented.
A decarbonised business model
Based on the insights discovered through this study, it is clear that the cleantech ecosystem
requires an entire shift in business model. It is not enough on the micro level for companies
to adopt more sustainable solutions, but all stakeholders across the entire meso and macro
levels have a role to play. The market for cleantech is rapidly developing, with the pace of energy
transition speeding up and innovative solutions gaining momentum. In order to tackle the
world’s most pressing environmental challenges, the question is whether governmental
regulations and the financial landscape can catch up to the speed of cleantech market
development.
12

https://ec.europa.eu/taxation_customs/commission-priorities-2019-24/european-green-deal-whatrole-can-taxation-play_en
13
Ranking 5th in the Global Innovation Index by the World Intellectual Property Organization.
14
https://ec.europa.eu/eurostat/statistics-explained/index.php/Renewable_energy_statistics
15
Stientje van Veldhoven (Minister for the Environment, Ministry of Infrastructure and Water
Management of the Netherlands) at Race to Zero Dialogues (11 November 2020).
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A well-functioning cleantech ecosystem calls for a decarbonised business model16, which
requires a multi-disciplinary approach. It is only through mobilising collective knowledge and
expertise from the cleantech sectors and beyond, can the energy transition be achieved. To
facilitate an acceleration in the shift towards cleantech investments, it is important to encourage
investors and policy-makers to understand the negative externalities of linear business models
and price them correctly. There is a need for a standardised measurement so that the costs of
pollution can be internalised and the transition towards a circular economy can be realised.
With such capital intensive assets and long development cycles involved in cleantech, we need
significant patient investments that can finance this over a long period of time. The money
is there so long as the market is there. Once market regulations are more supportive towards
decarbonised business models, will access to capital be more accommodating for risky
cleantech startups. The market for cleantech is currently still too risk averse. Cleantech
entrepreneurs have to gain credibility in a market that is still in favour of linear business models.
Recommendations to further strengthen the cleantech innovation ecosystem
The specific nature of cleantech calls for a thematic approach, even within cleantech. The
market for sustainable construction, waste processing, energy storage, solar energy, wind
energy and so on are all at different levels of maturity and therefore face different risk
perceptions as well as different regulations. Until these market become more mature and ready
to support innovations in cleantech that are currently too risky, the government should
continue financing support programs such as GIST and SCALE-UP. Subsidies such as GIST,
which are able to directly contribute to cleantech projects with long development cycles, have
a clearer impact for the accelerated development of cleantech startups while networking and
brokerage activities (such as SCALE-UP) require a more coordinated approach to bring value to
the cleantech innovation ecosystem. Based on the findings derived from this research study,
several recommendations have been drawn to further strengthen the cleantech innovation
ecosystem. Figure 5 offers an overview of the recommendations.
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These insights are partially derived from Deirdre Cooper (Co-Head Thematic Equity, Ninety One),
Anne Marie Verstraeten (UK Head, BNP Paribas) and Paddy Padmanathan (President and CEO, ACWA
Power International) during their talks at the Green Horizon Summit: The Pivotal Role of Finance held
on 9 November 2020.

Erasmus Centre for Entrepreneurship

29

Leverage specialised
industry expertise
Multidisciplinary
approach

Enabling environment:
Government and policy support

Access to talent

Cleantech matchmaking/
'talent market'

Co-financing solutions
Access to capital
Incentivise risky capital
Database of potential
customers, partners and
stakeholders
Access to market
Encourage decarbonised
business models

Orchestrate
cooperation among
clusters

Develop more
instruments with
longer time
horizons
Reduce
bureaucratic
barriers for subsidy
applications

Introduce
regulations that
stimulate cleantech
market adoption

Figure 5: Cleantech innovation recommendations

Access to Talent
Specialised industry expertise is expensive and difficult to find. As suggested by an interviewee,
it would be useful if the government could fund the development of a university-corporate
matchmaking platform. On top of this, it would valuable if this platform is industry-specific to
help startups identify relevant experts in their respective fields that are necessary roll out their
specific cleantech solutions. To subsidise the cost of acquiring this specific type of knowledge
would also be useful for cleantech startups, as evident from one interviewee who used the
subsidy from GIST to specifically leverage external industry expertise.
To mobilise interdisciplinary knowledge at a local level, a talent market during an event such
as “Rotterdam Cleantech Days” would be another useful example to help bring together the
different types of (industry) expertise necessary for the development of cleantech solutions. The
government could also stimulate adding business skills in technical curricula and encourage
multidisciplinary courses/ course projects. In this way, students from different backgrounds
can work together on solving a problem (with some focusing on the technical solution, while
others in the team responsible for the business side) in order to cross-fertilise skills and to meet
people from other disciplines.
Access to Capital
To overcome the bottlenecks associated with highly complex bureaucratic processes involved
in gaining access to finance, (public) funding agencies should develop a roadmap with clear
criteria to simplify the (subsidy and grant) application process for startups that have limited
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accountancy and legal expertise. A good example of such a roadmap that has already been
developed by the EU is the Circular City Funding Guide.17
The (local) government should also actively support cleantech startups in finding other financing
partners and provide guidance to the right investment resources. A suggestion is to organise
an annual event to introduce the startups to potential partners in the ecosystem (such as Intel
Capital Days). In this way, partners but also the municipality benefits because it contributes to
their visibility on the sustainability agenda.
Access to Market
Cleantech startups mainly face the issue of finding launching customers and gaining credibility
from the market. Since the market is not supportive of risky capital yet, public tenders for demo
pilots of innovative companies in cleantech is useful to fill this initial gap to market. This research
also confirms that starting up a company in cleantech is complicated in such a regulated market
with many different types of stakeholders to keep in mind. Therefore, a database of potential
customers, partners and other relevant stakeholders would be useful for starting
entrepreneurs interested in developing cleantech solutions. This database could also offer
opportunities to gain visibility in the relevant cleantech network.
Most importantly, to facilitate the push towards a more supportive circular economy in favour
of cleantech solutions, authorities need to find and tax the polluters. The government could
make it compulsory for companies to do a complete lifecycle analysis. As one interviewee put
it “not from gate-to-gate (as pollution does not stop at gate of factories), but cradle-to-drain”. It
is important to extend this lifecycle analysis to the entire value chain, for example consider
not only the plastic manufacturer, but also to the companies to which they supply. Essentially,
there should be a regulatory push from all levels of the government to encourage decarbonised
business models and incentivise cleantech market adoption.
Enabling Environment: Government and Policy support
This study reveals that first and foremost, there should be an emphasis on creating regulatory
support for early-stage cleantech entrepreneurs in access to market. Without a supportive
environment, it is difficult for entrepreneurs to enter the market with cleantech solutions. After
overcoming this initial barrier of market entry, cleantech entrepreneurs have gained some
credibility from the market and seem to face less difficulties in their scale-up phase and require
less support. In contrast, early-stage cleantech entrepreneurs seem to face less difficulties in
acquiring seed funding in their start-up phase when it comes to access to capital. However, this
type of funding is often short-lived and insufficient for them to reach the scale-up phase.
Therefore, additional support instruments should have longer time horizons. Figure 6 depicts
the recommended intensity of additional support for access to capital and access to market at
different stages of the start-up process.
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Figure 6: Recommended support for different phases of cleantech companies

Finally, the government could play an orchestrator role in connecting the myriad of initiatives
that reside in different clusters. For example, by providing a clear overview of the different
elements, how they are connected, and what they can offer to cleantech entrepreneurs at
different stages of their development, could be a first step towards alleviating some of the
bureaucracy that is currently being experienced by entrepreneurs. Moreover, better connecting
different initiatives to a broader and overarching innovation agenda can spur collaboration
among clusters while smoothening the process and significantly enhancing the innovative
power of the entire cleantech innovation ecosystem.
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