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Abstract

The European cleantech sector has flourished in the past decade, positioning itself as a leader in innova-
tion. However, challenges persist in scaling and industrializing these technologies. Europe’s ambition to
claim a significant share of the 650 billion euro clean technology market by 2030 necessitates addressing
gaps in growth equity and scale-up finance for sustained competitiveness.

The European Green Deal (EGD) establishes legally binding objectives for both the EU and its member
states, requiring new regulations and revisions to facilitate an eco-friendly transition. On February 1,
2023, the Commission presented the Green Deal Industrial Plan in Brussels, aiming to bolster the EU’s
manufacturing capacity for net-zero technologies. Ursula von der Leyen, President of the European
Commission, envisions Europe leading in clean technology development, promoting quality jobs, inno-
vation, and mass production.

European entrepreneurs emphasize the importance of streamlining regulations, ensuring fair competi-
tion, and addressing funding gaps. To quantitatively assess these challenges, this thesis conducts a sur-
vey involving 332 companies from 25 European countries. Respondents are companies in the cleantech
sector, with 73 percent having cleantech as part of their company mission and vision, 59 percent being
driven by new business opportunities, and 27 percent having to comply with regulations. Challenges
faced when operating in this field include strict regulations (47 percent), technological complexities
(36 percent), and limited external funding (36 percent). Environmental, product safety, and operational
safety policies have a significant impact on companies, emphasizing the need for a simplified regulatory
environment. Access to finance proves challenging for companies, citing complex application processes
and high competition. Current financing methods include internal funds and bank debt, with considera-
tions for future options such as green bonds/ESG and hybrid financing. A shortage of skills, particularly
in legal and intellectual property management, is evident. Supply chain preferences favor European sup-
pliers for quality (70 percent) and price (60 percent), with limited use of local suppliers

Despite companies’ confidence in Europe’s financial commitment to achieving net zero, doubts remain
about the ambitious nature of these targets. As a result, while companies are optimistic about their abil-
ity to cut CO, emissions, there are fewer assurances that national and EU targets will be met.

The thesis aims to bridge qualitative insights with quantitative data, providing a comprehensive under-
standing of the challenges and opportunities within the European cleantech sector. The findings are
intended to guide policymakers and serve as the foundation for subsequent research within the CLEU
project. It is important to acknowledge limitations, including sample biases and temporal constraints
inherent in the dynamic nature of the cleantech sector.
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Chapter 1

Introduction

1.1 Background and context

Climate change is a pressing and multifaceted environmental challenge that has been steadily transform-
ing the world’s landscapes and ecosystems. Over recent decades, the Earth has experienced noticeable
shifts in weather patterns, rising temperatures, increased frequency of extreme weather events, and al-
tered precipitation trends, all attributed to the changing climate. These changes have significant implica-
tions for both natural environments and human societies, affecting agriculture, water resources, energy
systems, and public health [3]. In addition, failing to take action against these changes could compel
individuals to abandon their homes and migrate, potentially leading to conflicts and security risks.

The European Union, together with its Member States, has implemented a comprehensive system of
policies and measures to fulfill its climate change mitigation commitments under the United Nations
Framework Convention on Climate Change, the Kyoto Protocol, and the Paris Agreement. The Euro-
pean Green Deal (EGD), introduced in December 2019, acts as a catalyst for more ambitious targets:
EU leaders envision making Europe the world’s first climate-neutral economy by 2050 [4]. The
fight against climate change is expected to foster sustainable economic growth, generate employment
opportunities, provide health and environmental benefits to citizens, and contribute to the EU’s long-
term competitiveness.

To achieve carbon neutrality by 2050, the European Union have endorsed a net domestic emissions
reduction target for 2030 of at least 55 percent compared to 1990 levels, as shown in Figure 1.1
released by EEA in 2022 [1].
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Figure 1.1: Historical trends and future projections for greenhouse gas (GHG) emissions [1]

The historical development of GHG emissions is shown both excluding the sector of land use, land use
change and forestry (LULUCF) (light blue solid line) and including LULUCF (blue solid line). Projec-
tions are shown in dashed and dotted blue lines and relate to the 2030 target’s scope, starting from 2020.
The top-left grey bar indicates the average annual change in emissions (including international aviation,
but excluding LULUCF emissions and removals) that occurred between 1990 and 2020. The top-right
grey bar indicates the change that will be necessary between 2021 and 2030 on an average annual basis
to achieve a net reduction in emissions of 55 percent compared with 1990 levels, assuming the maximum
contribution of net removals from the LULUCEF sector to the Union target of 225 megatonnes of carbon
dioxide equivalent (MtC'Oze) in 2030. At present, the available data suggests that the European
Union is facing challenges in achieving its goal by the year 2030.

1.2 Problem statement

Over the last 10 years, thanks to significant investments, Europe has become a powerhouse of cleantech
innovation, but while Europe is great at inventing and developing clean technologies, it still strug-
gles to scale and industrialize them. With competition heating up from the US and beyond, success in
this scale-up effort is crucial to European future competitiveness.

The Cleantech for Europe [5] annual summit serves as a platform for cleantech CEOs and policy lead-
ers, facilitating the exchange of perspectives and ideas, with the ultimate goal of bridging the gap that

currently exists between the cleantech innovation realms and policy communities [6].

During the last edition in 2023, Margrethe Vestager, the Executive Vice President of the European Com-
mission, expressed hope that the European Union is well-positioned to capture a significant portion of
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the mass-manufactured clean technology market (that would be worth 650 billion euros by 2030) as the
EGD creates the right regulatory signals to enable the private sector to plan investments and leverage the
first-mover advantage in the green economy.

Jules Besnainou, the Executive Director at Cleantech for Europe, emphasized that the EU should ensure
the protection of fair competition across the EU and between large and small companies that are scaling
up. In Europe, seed funding doubled in the previous year, indicating that the very early stages of inno-
vation are flourishing. There is a robust supply of financiers to support cleantech companies from their
early stages to early commercialization. However, what is still missing is growth equity and scale-up
finance. Bridging this gap is crucial, as it is at this stage that competition intensifies with the US. Many
companies consider relocating to the US when they reach the scale-up phase because they cannot find
capital in the EU anymore.

1.2.1 Insights from entrepreneurs

The insights offered by entrepreneurs during the Cleantech for Europe annual summit 2023 collectively
support the need for streamlining regulations and facilitating easier access to capital.

Henrik Henderson, the CEO of Hs Green Steel [7], underscores the urgency of streamlining the regu-
latory framework. He also raises concerns about the unequal distribution of funds, which often favor
established companies over smaller, innovative ones. Henderson calls for fair treatment within the
Single Market, emphasizing that every European company should be treated equally, regardless of its
country of origin.

Vaitea Cowan, Co-founder of Enapter [8], offers insights into the complexities of regulatory processes
and the delayed progress of renewable hydrogen projects and electrolyzer production. Cowan proposes
that EU funds be made more accessible through standardized requirements and application pro-
cedures. Additionally, she calls upon the EU to leverage its technological leadership to establish global
standards for renewable hydrogen.

Carlos Monreal, the President and CEO at Plastic Energy [9], draws attention to the need for easier
access to capital, particularly for scaling up clean technology ventures. Monreal also underscores the
rapid policy development in the USA, leading to streamlined permitting processes within months, a
process that can take several years in Europe.

1.2.2 Insights from members of the Cleantech Friendship Group

Subsequently, also members of the Cleantech Friendship Group [10] collectively emphasize the impor-
tance of simplified regulations, workforce development, and the mobilization of funding. Although their
observations refer to specific technologies, they report cross-cutting problems in the cleantech sector.

Martin Hojsik highlights the underrepresentation of geothermal energy in EU policies and urges the es-
tablishment of a European geothermal alliance to stimulate the industry. He emphasizes the importance
of retaining the industrial base in Europe during the scale-up phase, along with the need for clear
instruments for blended finance and harmonized rules for a Single Market.

Nicolas Gonzalez Casares calls for policymakers to provide a precise definition of long-duration en-

ergy storage. He emphasizes the need to engage various sources of financing, including banks, public
organizations, and private investors, to support mature energy storage technologies. Additionally, he
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mentions the importance of reskilling workers from other industries to address skill shortages in
long-duration energy storage.

Lidia Pereira underscores the need for a clear definition of “green hydrogen” within policies and in-
vestments. She identifies skills as a bottleneck, advocating for the development of both skilled labor
and business expertise to facilitate the scaling of emerging hydrogen technologies. She also highlights
the importance of sourcing critical materials at competitive costs and suggests prioritizing short
supply chains for energy security, sustainability, and competitiveness.

Peter Vitanov envisions batteries and electric trucks as central to the future of the European economy. He
notes that new legislation regarding CO, standards for heavy-duty vehicles is expected to significantly
impact the industry. He expresses concerns about the complexity of European legislation compared
to more straightforward regulatory structures in other regions, such as the USA. Predictability
in demand and profit margins is needed to provide a stable foundation for business development and
scaling up within the transport sector.

1.3 Research objectives

The critiques and suggestions gathered during the various conferences are very valuable, as they re-
vealed the experiences of those actively involved in the cleantech sector. However, before mobilizing
funding and implementing new policies, it is crucial to acquire more quantitative knowledge. This will
enable European institutions to estimate the effects of implementing specific policies and regulations, as
well as the impact of different funding sources on the financial and innovation performance of cleantech
companies.

To bridge this information gap, this thesis aims to find out what companies think about the design
and feasibility of the EGD goals. It also explores how European cleantech companies contribute
to a clean and circular economy, with the ultimate goal of proposing initiatives to policymakers to
improve the regulatory and financial environment in which they operate.

To accomplish this, the thesis will utilize data obtained through a survey. The survey will evaluate the
impact of policies and regulations, explore potential adverse effects, and gather suggestions for enhanc-
ing their effectiveness. It will also scrutinize companies’ willingness to secure funding, especially for
cleantech initiatives. Additionally, it will analyze the challenges that companies encounter when access-
ing public financing programs and their inclination to employ alternative financing methods. The survey
will investigate the types of skills (technical, managerial, and soft skills) that companies require, exam-
ining whether these skills will be outsourced, provided internally, or are readily available. Lastly, the
survey will collect data on companies’ supply chain structures and resilience strategies, while seeking
suggestions for potential government interventions.

1.4 Limitations

The analysis of survey results requires consideration of several limitations. Firstly, surveys are based
on a sample drawn from a larger population. The representativeness of the sample may suffer from bi-
ases such as self-selection or non-response bias, affecting the generalizability of the results to the larger
population. Also, low response rates reduce the validity of the findings, impacting the robustness of the
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conclusions.

The possibility of accurate analyses also depends on the design of the survey. Poorly constructed ques-
tions, ambiguous wording or limited response options can compromise the quality of the collected data.
Indeed, the depth of responses may be limited as respondents may not have the opportunity to express
nuanced or complex opinions due to the structured nature of the survey. Furthermore, respondents might
provide socially acceptable or desirable answers rather than reflecting their true opinions or behaviour,
potentially leading to biased results.

Additionally, it is essential to recognise that surveys provide a snapshot at a specific point in time, but
the cleantech sector is remarkably dynamic, which limits the temporal scope of the investigation.

1.5 Rationale

The survey discussed in this thesis is the outcome of the author’s collaboration with the Politecnico di
Torino from February to October 2023, contributing to the Research Project “The cleantech industry
in the EGD: policy challenges and the finance landscape for SMEs (CLEU)”, funded by the European
Investment Bank (EIB)’s University Research Sponsorship (EIBURS) programme and coordinated by
the Research and Market Analysis Division of the European Investment Fund (EIF). The project is
conducted by the Department of Production and Management Engineering (DIGEP) at Politecnico di
Torino[11], in collaboration with the Department of Management, Economics, and Industrial Engineer-
ing (DIG) at Politecnico di Milano [12], and the Department of Management (DISA) at Alma Mater
Studiorum Universita di Bologna [13]. The Scientific Coordinator of the project is Prof. Elisa Ughetto,
and the scientific coordinators for the partner universities are Prof. Annalisa Croce and Prof. Laura
Toschi, respectively.
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Chapter 2

Literature review

The literature review begins with an overview of the EGD and its four pillars: establishing a predictable
and simplified regulatory environment, speeding up access to finance, enhancing skills, and promoting
open trade for resilient supply chains.

Subsequently, an analysis of the cleantech sector will be undertaken. The primary objective is to under-
stand what falls within the realm of cleantech, considering that the meaning of this still relatively young
term is a subject of debate and lacks a globally accepted definition.

2.1 The European Green Deal

By the European climate law, the EGD objectives are legally binding for both the EU and its member
states, necessitating the need for new regulations and revisions of EU legislation to facilitate the transi-
tion to a more environmentally friendly approach.

The 15! February 2023, in Brussels, the Commission presents a Green Deal Industrial Plan to provide
a more supportive environment for the scaling up of the EU’s manufacturing capacity for the net-zero
technologies and products required to meet Europe’s ambitious climate targets. On that occasion, Ursula
von der Leyen, President of the European Commission, expresses hope and enthusiasm for the opportu-
nity for Europe to take a leading role in the development and deployment of clean technologies, stating
that: “We have a once in a generation opportunity to show the way with speed, ambition and a sense
of purpose to secure the EU’s industrial lead in the fast-growing net-zero technology sector. Europe
is determined to lead the clean tech revolution. For our companies and people, it means turning skills
into quality jobs and innovation into mass production, thanks to a simpler and faster framework. Better
access to finance will allow our key clean tech industries to scale up quickly” [14].

The Green Deal Industrial Plan is based on four pillars: a predictable and simplified regulatory environ-
ment, speeding up access to finance, enhancing skills, and open trade for resilient supply chains. The
following sections will detail the main initiatives proposed for each pillar and the context in which they
are embedded.

2.1.1 A predictable and simplified regulatory environment

The first pillar of the Green Deal Industrial Plan revolves around simplifying the regulatory landscape,
aiming to establish a more efficient and predictable framework. To achieve this objective, three main
initiatives have been put forth: the Net-Zero Industry Act, designed to accelerate the adoption and scal-
ing up of cutting-edge technologies throughout the Single Market; the Critical Raw Materials Act to
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address the critical issue of ensuring reliable access to essential materials, including rare earth elements;
the Reform of Electricity Market Design aiming to accelerate a surge in renewables and the phase-out
of gas, make consumer bills less dependent on volatile fossil fuel prices and better protect consumers
from future price spikes and potential market manipulation [15].

The OECD [16] defines regulation as “a set of incentives established either by the legislature, Gov-
ernment, or public administration that mandates or prohibits actions of citizens and enterprises [...].
Regulations are supported by the explicit threat of punishment for non-compliance” [17]. The content
of regulations could be an important source for innovation but also a severe obstacle for innovation ac-
tivities [18].

For example, antitrust regulation has a positive impact on R&D intensity [19]. This finding aligns with
the positive correlation found between competition intensity and innovation activities [20]. On the other
hand, it has been identified a negative correlation between the intensity of product market regulation and
the intensity of R&D spending in OECD countries [21].

The primary barriers impeding investments in climate-related projects are uncertainties regarding reg-
ulations and taxation: as the level of uncertainty increases, marked by variations in expected returns
on innovation, companies are inclined to postpone or scale back their innovation endeavors [22]. Con-
versely, regulatory frameworks that offer flexibility through incentives and performance standards prove
more conducive to foster innovation, enabling companies to implement cost-effective and commercially
viable solutions [23].

Excessive regulation is an emerging barrier to the survival and growth of SMEs [24]. Small busi-
nesses are more severely affected by red tape than are large companies because are less proficient
in dealing with the complexities of regulation and are unable to spread the costs of compliance
across large-scale operations.

These findings are concerning in light of data indicating that environmental regulations have a positive
impact on innovation [25, 26, 27, 28, 29, 30, 31, 32]. The reinforcement of environmental regulations
starting from the early 1990s has made an economically meaningful contribution to the rise in envi-
ronmentally friendly innovation. These impacts typically became evident within a span of 2 to 3 years
following the implementation of the policy adjustments. This phenomenon was attributed to the individ-
ually significant effects of both market-oriented policies (such as feed-in tariffs and trading schemes), as
well as non-market policies (including research and development subsidies or emission limits) [33].

2.1.2 Speeding up access to finance

In the EU, a third of the world’s best-ranked research institutions are located, along with a third of the
world’s patents and more startups in the climate space than the US and China combined. However, while
Europe has leadership in early-stage R&D, the US surpasses Europe in funding availability, especially
now, thanks to the Inflation Reduction Act (IRA), a policy framework that provides clear incentives for
investors and companies, boosting investment decisions.

Europe has become increasingly aware of the need to support cleantech in response to the US IRA. To
address this challenge, the second pillar of the EGD will focus on expediting financing for clean tech-
nologies in Europe. Recognizing that public financing plays a pivotal role in unlocking the substantial
private investments required for the green transition, policymakers at the EU level have designed a wide
range of funding mechanisms [2]. Specifically, the European Commission estimates an investment need
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of €92 billion in total for the period between now and 2030, with public funding requirements of be-
tween €16-18 billion [34]. The Figure 2.1 gives an overview of the EU public finance landscape for
cleantech.
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Figure 2.1: EU public finance landscape for cleantech [2]

A

Within the funds depicted in the figure, the principal features of those of greater economic signifi-
cance will be provided. The Innovation Fund disburses grants through regular calls for projects, typ-
ically supporting first-of-a-kind demonstration projects to prove a technology’s commercial readiness
before scaling up operations and entering the market. The European Research Council (ERC) sup-
ports cleantech, deeptech, and biotech start-ups. InvestEU brings together a wide range of pre-existing
EU and Member State financial instruments to provide support to businesses, SMEs, researchers, and
infrastructure projects. Horizon is the world’s largest multinational research and innovation initiative,
encompassing a wide range of thematic areas, including health, climate, digital technologies, and so-
cial challenges. Finally, the Strategic Technologies for Europe Platform (STEP), announced by the
European Commission in June 2023, leverages existing financial instruments such as the Recovery and
Resilience Facility (RRF), InvestEU, Horizon Europe, and the Innovation Fund. Investments will not
only be channeled into cleantech but also deeptech and biotech. STEP introduces a “Sovereignty Seal”,
a label designed to facilitate access to private and public funds for highly rated, strategic projects.

Clearly, the EU has a wide range of financial instruments to support cleantech, and it is particularly well
equipped when it comes to supporting early-stage researchers and innovators. What the EU lacks, by
contrast, is the financial arsenal necessary to support cleantech manufacturing at scale, which will be
central to European climate action in the near future [2].

Focusing on innovative SMEs, the type of financing required by them is long-term, capital-intensive,

and exposed to three main risks simultaneously: technological risk, market risk, and regulatory risk. It
is often viewed as an investment suitable only for FFF—family, friends, and fools. However, improved
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access to finance is essential for SMEs to enhance productivity and introduce innovation-oriented prac-
tices. These, in turn, are crucial for enhancing competitiveness, entering new foreign and domestic
markets, and achieving overall growth [35].

Globally, bank finance remains the most important source of external financing for SMEs. However,
conventional debt financing is particularly ill-suited for high-growth and innovative early-stage firms,
which, in addition to lacking a credit history and collateral, operate in a rapidly changing environment.
Instead, venture capital financing is considered the primary source of external funding for Cleantech
companies because Cleantech innovations require substantial upfront investments from the early stages
of R&D. Moreover, it is not only about money; in addition to providing financial support, venture capi-
talists offer triple bottom-line business advice and network support [36].

Alternative instruments include microfinance, which is a common tool to increase financial intermedia-
tion among smaller enterprises that are typically not yet covered by commercial banks. Other non-bank
financial instruments include asset-based financing tools such as leasing and factoring, which can pro-
vide credit to enterprises without sufficient collateral or credit history. Leasing can help SMEs mod-
ernize equipment and implement expansion plans in the absence of bank loans or financial resources of
their own. Factoring is an instrument based on the sale of accounts receivable from a firm with a good
credit performance; the firm can increase its cash flow by selling its invoices to a third party (a factor or
factoring company) at a discount.

2.1.3 Enhancing skills

The impact of automation, digitalization, and the green transition on the labor market presents both
challenges and opportunities. The OECD has observed a trend of increasing labor market polarization
across its member countries, characterized by a decline in demand for middle-skilled workers and a si-
multaneous increase in demand for both high- and low-skilled workers [37].

Due to evolving skill requirements certain demographic groups are particularly vulnerable to job losses
and long-term unemployment. These groups include migrants, youth, parents with young children, the
elderly, long-term unemployed individuals, and those with disabilities, often comprising a higher pro-
portion of workers with weaker labor market attachments. The COVID-19 crisis has further exacerbated
existing inequalities in labor markets, disproportionately affecting these vulnerable groups. Despite the
evident need for training, groups with weaker labor market connections remain less likely to participate
in adult learning programs.

Additional European data supports these findings: in the European Union, more than three-quarters of
companies report difficulty in finding workers with the necessary skills, but paradoxically only 37 per-
cent of adults engage in regular training. Local governments are thus confronted with the significant
challenge of reducing barriers to participation for groups in greatest need of re- and upskilling [38].

The third pillar of the Green Deal Business Plan positions itself as a multifaceted strategy to prepare the
workforce for success in an ever-evolving green technology-driven economy. Firstly, the Commission is
set to propose the establishment of Net-Zero Industry Academies dedicated to strategically rolling out
up-skilling and re-skilling programs tailored to the specific needs of key industries. Furthermore, the
Commission is committed to endorsing a skills-first approach. This entails prioritizing the recognition
of practical skills, transcending the conventional emphasis on qualifications. In addition, the Commis-
sion aims to explore pathways for facilitating the entry of third-country nationals into EU labor
markets, with a particular focus on priority sectors. Recognizing the critical importance of skills de-
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velopment, the Commission seeks to foster and align both public and private funding to support
skill-building initiatives, as it acknowledges that financial barriers often impede adults from participat-
ing in adult learning activities.

A substantial obstacle to put in place initiatives is the sparse literature on the skills gaps crucial to fos-
tering green innovation [39, 40, 41, 42, 43].The United Nations Industrial Development Organization
(UNIDO) has delineated four skill clusters deemed highly relevant for a sustainable green future: en-
gineering and technical skills; scientific skills; operational management skills; and monitoring skills.
Furthermore, there exist crucial soft skills such as empathy, creativity, adaptability, resilience, and de-
sign thinking [44]. Correspondingly, the World Economic Forum categorizes six key areas to promote
green practices in organizations: science skills; architectural and planning skills; green engineering and
tech skills; agricultural skills; environmental justice skills; systems skills [45]. Both classifications en-
compass a broad range of competencies, and formulating a comprehensive catalog of relevant skills that
accurately represents the diverse needs of all nations and regions has proven to be a challenging task [46].

Moreover, concerning the problem of “skills shortage”, it is characterized by an imbalance wherein the
demand for labor exceed the availability of workers at the prevailing market wage. Employers frequently
cite challenges in recruiting suitably skilled workers, even when the workforce is relatively abundant.
In certain cases, employers may conflate skills shortages with the incapacity to attract labor at existing
wage rates or with skills deficiencies primarily stemming from inadequate training [47, 48]. Employers
may equate shortages with internal skills deficits (current workers possessing suboptimal skills), de-
noting instances where existing workers lack adequate skills to perform their roles effectively [48, 49].
Furthermore, numerous employers allude to motivational or attitudinal shortcomings in their current or
potential employees as skill deficiencies, emphasizing the significance of social skills alongside techni-
cal competence [50, 51].

Training and skills development is significantly lower in SMEs than in large enterprises — with
SMEs involved in up to 50 percent less training than larger firms. The pool of SME workers requiring
further education and training is significant. However, SMEs often find it difficult to support formal
learning activities due to their small size. SMEs use both formal and informal training but they get better
outcomes from informal training through use of knowledge intensive service activities (KISA). Training
for highly skilled employees focused on productivity-enhancing skills (e.g. technical and management
skills, entrepreneurship) and green skills [52].

2.1.4 Open trade for resilient supply chains

The European Commission identified 137 products for which the EU is highly dependent on external
suppliers. About a quarter of these (34 products) are very vulnerable, given their low potential for diver-
sification and substitution by EU products. The EU imports about half of these products from China (52
percent), followed by Vietnam (11 percent) and Brazil (5 percent). The Commission estimated that the
EU is less dependent on the US than vice versa but both have important common dependencies vis-a-vis
China. This particularly concerns critical raw materials and products needed for the green and digital
transition [53].

The COVID-19 pandemic highlighted global supply chain vulnerability, but prior shocks like natural dis-
asters, political instability, fuel crises, disease, terrorism, and cyber attacks had already raised concerns
about resilience [54, 55, 56, 57]. Moreover, deliberate corporate strategies, such as the implementation
of lean initiatives and single-sourcing policies, aimed at cost reduction and improved coordination, can
inadvertently exacerbate the impact of disruptions by leaving supply chains with limited spare capacity
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to handle unforeseen events [58, 59]. Consequently, these disruptions can result in substantial financial
and operational losses for companies [60, 61, 62].

Supply Chain Resilience (SCRES) has been defined as “the ability to proactively plan and design the
supply chain network for anticipating unexpected disruptive negative events, respond adaptively to dis-
ruptions while maintaining control over structure and function and transcending to a post robust state
of operations, if possible a more favourable one than that prior to the event, thus gaining a competitive
advantage” [62]. Another accredited definition describes SCRES as “the adaptive capability of a firm’s
supply chain to prepare for unexpected events, respond to disruptions, and recover from them in a timely
manner by maintaining continuity of operations at the desired level of connectedness and control over
structure and function” [63].

At the firm level a variety of strategies have been identified to enhance resilience, with a primary focus
on increasing flexibility [64], establishing redundancy [65], fostering collaborative relationships within
the supply chain [66, 67, 68], and enhancing supply chain agility [69].

Also public policies can play an important role in improving the resilience of companies supply chains.
Specifically, political authorities have the power to shape the structures of supply chains by promot-
ing practices such as shortening, reshoring, near-shoring, or diversification. Various measures can be
adopted to encourage these practices, including subsidies, tax incentives, tariffs and local content re-
quirements. Actually, a natural trend in this direction has already been observed. Indeed, the increase
in wages in developing countries, the expanding role of services, and the impact of technologies such as
automation and artificial intelligence (AI) have made it increasingly cost-effective and environmentally
friendly to move production closer to customers.

Legal certainty in trade and investment frameworks help create a stable environment. Government agen-
cies can boost resilience by implementing standardization, which increases opportunities for substitution
of goods [70]. Also, special emergency measures, such as simplified customs duties and streamlined bor-
der processes for critical goods, can be implemented when disruptions occur.

Public funding may be used to help companies in strategic sectors monitor their supply chains, screen
risks and develop potential disruption scenarios and ways to mitigate them. Indeed, underestimating or
failing to anticipate the occurrence and consequences of an event can result in disruptions that have a
substantial impact on supply chain operations [71].

All these actions involve contact with the private sector and, as such, public authorities need to establish
information-sharing platforms, include firms’ feedback in policy decisions and create partnerships with
the private sector so that there is high responsiveness and clear division of responsibilities in case of
supply chain crises [72, 73].

In light of the effective approaches that have just been detailed, the European Commission is committed
to establishing a resilient supply chain through the fourth pillar of the EGD. Precisely, the formation
of the Critical Raw Materials Club, serving as a platform to connect raw material consumers with
resource-abundant nations, will secure the global supply chain by fostering a competitive and diversified
industrial base. The EU seeks to enhance the exchange of green technologies and sustainable practices
by expanding Free Trade Agreements and forging partnerships through trade. Simultaneously, regula-
tory measures will be employed to prevent foreign subsidies from distorting competition within the
Single Market, particularly in areas related to clean technologies.
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The Commission will also examine the specific case of SMEs, which may need targeted support. In-
deed, they are particularly vulnerable to lock-in effects and high switching costs. At the same time, due
to limited resources, SMEs are often unprepared for supply chain disruptions, with lasting neg-
ative consequences. Through the European Cluster Collaboration Platform and the Enterprise Europe
Network, the EU aims to address disruptions and vulnerabilities and help SMEs diversify supply by
connecting them with new partners [74].

2.2 Cleantech industry

The term cleantech is a relatively recent addition to our vocabulary, with its earliest usage tracing back
to the mid-1990s within North America’s venture capital community [75]. It is essentially a compound
term comprising “clean” and “technology”. In this context, “clean” alludes to the attribute of having
minimal or no environmental impacts, while “tech”, derived from “technology”, denotes the tools and
methods used to achieve these environmentally friendly outcomes. The following section will present
some of the most accepted definitions for this new business and attempt to define the sectors that fall
under it.

2.2.1 Definition

A review of the existing literature shows that there is still no globally accepted unambiguous definition
of cleantech. Pernick and Wilder [76], define cleantech as “any product, service, or process that delivers
value using limited or zero non-renewable resources and generates significantly less waste than conven-
tional offerings”. Shakeel and Juszczyk [77] share a similar view, defining cleantech as “technologies,
products, or services that aim to reduce negative environmental impact by enhancing efficiency, mini-
mizing waste, promoting the use of sustainable resources, and protecting the environment”. According
to Koch, Sgrensen, and Wildner [78], cleantech encompasses activities aimed at advancing, manufactur-
ing, or implementing new or improved processes or products related to renewable energy and materials.
It also involves optimizing resource utilization and enhancing energy efficiency, all while reducing the
consumption of natural resources and overall pollution.

The European Union’s practical guide offers a comprehensive definition defining cleantech as any pro-
cess, product, or service that reduces negative environmental impacts. This reduction can be achieved
through environmental protection activities, sustainable use of natural resources, or the use of goods
specifically modified or adapted to be significantly less energy or resource-intensive than the industry
standard [79].

On the other hand, several sources point to the pragmatic definition provided by the Cleantech Group,
which underscores the economic viability of cleantech innovations. The Cleantech Group characterizes
cleantech as an extensive spectrum of “new technologies and related business models that offer compet-
itive returns for investors and customers while providing solutions to global challenges” [80].

While these definitions vary somewhat in scope, they generally refer to the same concept: a technology
(encompassing technologies, products, materials, processes, business models, or related activities
and systems) designed to achieve environmentally friendly outcomes, specifically having minimal
or relatively limited effects on the environment [81].

The broadness of the term “cleantech” poses challenges when trying to define what falls under the

category of cleantech and what should be excluded. At least these three limitations should be considered
when classifying cleantech [75]:
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1. Use-centric labeling: cleantech products are often labeled as such based on their use. However, lit-
tle attention is given to how these technologies were manufactured, the materials used, or whether
the company’s overall operations and processes align with clean principles. Similarly, at the end
of a technology’s life cycle, there is often a lack of consideration regarding whether mechanisms
were in place for environmentally friendly recycling or disposal.

2. Context sensitivity: a technology that contributes to cleaner outcomes in one context may yield
different results when applied in a different setting. For example, microchip production for re-
newable energy systems can be categorized as cleantech, but when the same microchips are used
in the coal industry, their environmental friendliness may be in question.

3. Baseline comparison: currently, a technology is considered cleantech if it performs cleaner than
the incumbent technologies. This means it must outperform the dirtiest alternative available as
a baseline. However, this approach makes categorization difficult, as the actual environmental
impact can vary based on the nature, scope, and current state of the sector.

2.2.2 Taxonomy

Cleantech, as defined by the Cleantech Group, encompasses a wide range of sectors such as energy &
power, resources & environment, transportation & logistics, agriculture & food, enabling technologies,
and material & chemicals [82]. This broad inclusivity means that companies from various industries
can be considered part of the cleantech sector, leading to multiple efforts to classify these indus-
tries accordingly.

Cumming, Henriques, and Sadorsky [83] and Cumming, Leboeuf, and Schwienbacher [84] highlight
four dominant industries: energy, transportation, water, and materials. They also discuss various energy-
efficient technologies like renewable energy, recycling, and green chemistry. Hansen [85] identifies five
primary industries within cleantech: renewable energy, smart grid, green construction, transportation,
and waste and water management. Binz, Tang, and Huenteler [86] focus on similar categories emphasiz-
ing their rapid development and discussing specific advantages for early movers in manufacturing and
knowledge creation. A more detailed categorization, as outlined by Gray and Caprotti [87], includes
industries such as renewable energy, carbon capture and storage, green IT, sustainable construction, and
smart and electric transportation. These industries often intersect with government services and align
with national and local policies.

In particular, the EIBURS reserch team preferred to develop a categorization of cleantech companies
inspired by the one made by Hasci¢ and Migotto [88], in which technologies are classified based on
their contribution to environmental sustainability. These authors, in turn, utilized as a reference a classi-
fication encompassing 80 technological fields covered by the ENVTECH search strategies of the OECD.
Specifically, the categories identified are:

1. Environmental management

(a) Air/water/soil pollution abatement/remediation

(b) Waste management
2. Resources preservation

(a) Water conservation/availability
(b) Sustainable agrifood technologies

(c) Sustainable raw materials
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. Industrial energy management

(a) Sustainable energy production
(b) Sustainable fuels

(c) Energy-efficient industrial technologies

. Capture, storage, sequestration or disposal of GHG
. Sustainable modes of transport

. Energy management of buildings

. Others categories
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Chapter 3

Methodology

The methodology chapter introduces the techniques used in the development and administration of the
survey. Firstly, to elucidate the rationale behind the survey’s structure, an outline of the objectives of the
CLEU project will be provided. Next, the different sections and individual questions will be presented.
Additionally, the strategies used to contact participants and collect data will be detailed.

3.1 Survey development guidelines

A survey is a valuable research tool for collecting qualitative or quantitative data by directly questioning
individuals in a sample from a larger population [89]. In particular, surveys offer several advantages,
including cost-effectiveness, suitability for describing characteristics of large populations, versatility in
administration methods, the ability to address numerous questions on a subject, and ease in achieving
high reliability in data collection [90, 91, 92]. However, the quality and credibility of the results are
strongly linked to the response rate.

Survey design plays a critical role in enhancing response rates [93]. In the survey examined in this the-
sis, closed-ended questions, forcing respondents to choose from a provided set of responses, have been
preferred [94]. However, although it’s observed that most respondents select from the given responses
when encountering this question type [95], considering the continuously evolving nature of the assessed
topic, it has been decided to offer respondents the option to select “Other” and provide additional
insights. Meaningful labels have been applied in the cases of Likert and dichotomous scales [96].

Several strategies have been implemented to avoid response bias, which emerges when participants
provide responses that do not accurately reflect their true abilities, beliefs, and behaviors. Specifically,
the structure of the questions was designed to prevent respondents from incurring social desirability
bias—overstating their own favorable characteristics and behaviors or avoiding admission of those that
might portray them in a negative light.

Questions involving double negatives have been avoided. The question wording has been kept as simple
as possible, precluding alternative interpretations or incomplete sentences that could allow misinterpre-
tation [95, 97, 98]. Questions have been posed, giving respondents all the instruments and knowledge
they need to answer, allowing them to express their thoughts in a conscientious and responsible way.
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3.2 Survey structure

The survey is provided in its entirety in the appendix A.1. This section is intended to present an overview
of its structure and the questions it contains.

The survey comprises 22 mandatory macro questions and 4 optional final questions, giving respondents
the option to provide personal data if they wish to be interviewed in the future. Additionally, certain
questions serve as selection mechanisms: for instance, question 1 prevents those not in the cleantech
sector from completing the entire survey, and question 6 allows only those involved in the development
of cleantech technologies to answer specific subsequent questions on innovation. The various questions

are categorized into five main sections: “Introduction”, “The company”, “Innovation”, a central body
dedicated to the four pillars and “The responder”.

The introduction aims to familiarize invited participants with the survey’s subject matter, as ensuring
that respondents are correctly identified and are aware of the study and its objectives helps to improve the
response rate [99, 100]. Firstly, to enhance the response rate, credibility and reliability are established
[101, 93] by acknowledging the project’s coordination and sponsorship from Politecnico di Torino, Po-
litecnico di Milano, and the University of Bologna in collaboration with the EIB and the EIF. It provides
essential information about data handling to address privacy concerns and aims to motivate respondents
by emphasizing the importance of their participation and the value of their contributions: the survey’s
responses play a pivotal role in assisting the EIF and the EIB to further develop their support for the
cleantech field and contribute to the development of the European cleantech ecosystem. Additionally,
in return for their responses, respondents will receive a report on the survey results, as incentives have
been proven to be very effective in increasing response rates [101].

However, participants often lack a strong commitment to complete the survey accurately, leading them
to answer questions randomly, read them less carefully, or even abandon the survey. This behavior intro-
duces significant bias into the collected data. To secure cooperation from businesses and specific survey
participants, the act of responding to a questionnaire should be considered a form of social exchange
[102]. To facilitate this, considerable effort has been made to minimize respondent costs by reducing
mental effort required, minimizing opportunities for embarrassment, and ensuring brevity [103]. The
completion time is expected to be approximately five minutes.

In The Company section, information about participating companies is gathered that isn’t accessible
through existing databases like Orbis and Pitchbook. Specifically, inquiry is made about the company’s
involvement in the cleantech sector, delving into its history (question 1) and the driving forces behind its
operations within this sector (question 2). The goal is to understand whether companies are undergoing
a structural change to make their entire business “future-proof™ or if the implementation of transforma-
tive climate and innovation actions targets specific business units and operational sites. Subsequently,
investigation focuses on the difficulties the company faces (question 3) and the levels of technological,
market, and regulatory uncertainty it must endure (question 4) as it operates in a green and innovative
sector. Additionally, the degree of commitment to the EGD is assessed based on the actions companies
have taken to achieve the ultimate goal of reaching climate neutrality by 2050 (question 5).

Next, three questions included in the Innovation section were crafted exclusively for companies dedi-
cated to developing cleantech technologies (i.e., innovators). These questions aim to assess the level of
technological readiness of the company’s core clean technology incorporated in its main project (ques-
tion 6), discover the recent research and innovation activities undertaken by the company (question 7),
and understand the preferred approach to safeguarding the cleantech intellectual property resulting from
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these activities (question 8).

In light of the survey’s primary objective, which is to acquire a comprehensive understanding of the
performance of European cleantech companies in relation to the four pillars of the EGD and to identify
potential enhancements in the conditions under which they operate, the core of the survey is organized
into four distinct thematic sections. Each section is exclusively devoted to the examination of one of the
pillars, namely: predictable and simplified regulatory environment, faster access to funding, enhancing
skills, and open trade for resilient supply chains.

* The Regulatory Environment subsection investigates how much certain listed policy and regula-
tory areas are affecting the business (question 9), along with their related undesirable effects that
could be mitigated in the future (question 10). Additionally, it seeks suggestions for regulations
and policies that could most effectively promote technological development from the company’s
perspective (question 11). The subsection also inquires about the company’s perception of spe-
cific regulatory aspects, such as the clarity of current policy features (exceptions, scope, related
monitoring activities, etc.), the clarity of objectives, and their perceived enforceability (question
12).

* The Access to Funding subsection delves into the company’s willingness to raise funds (questions
13a and 13b) and the intended allocation of these funds to cleantech activities (question 13c). It
also aims to identify the primary challenges faced in participating in public funding programs
(question 14) and assesses the company’s inclination to utilize alternative financing instruments
(question 15).

* In the Skills subsection, there is an inquiry into the skills required by the company and whether
these skills will be outsourced, internally provided, or already available. This encompasses a
broad spectrum of skills, including technical, managerial, and soft skills (question 16).

* The Supply Chain subsection is designed to gather information about the localization of suppli-
ers (question 17) and the factors influencing their selection (question 18). Additionally, it seeks
insights into government policies that could potentially enhance supply chain resilience (question
19) and the specific actions the company is considering to strengthen its supply chain resilience
(question 20).

The concluding section, The Responder, is intended to solicit subjective opinions from companies re-
garding the design and feasibility of the goals outlined in the EGD (questions 21 and 22). Moreover, as
a means to enable future communication, respondents are provided with the opportunity to furnish their
name, surname, position in the company, telephone number and personal email (questions from 23 to
26). Following suggestions from the literature, the demographic questions are intentionally limited and
positioned at the end of the survey. This approach aims to prevent disruption to participants’ focus with
off-topic questions in the middle. While an alternative could have been to place them at the beginning,
their non-mandatory nature led to the decision to position them at the end, ensuring a higher completion
rate for the critical questions.

The survey has been pretested with three sample companies and feedbacks has been incorporated for
survey refinements.

3.3 Population and sample selection

The initial phase of the CLEU research project involved the development of a dataset containing finan-
cial accounting data, patent records, and funding sources for European cleantech companies [104].
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Given the lack of a universally accepted definition for Cleantech, the research team has devised a ro-
bust and replicable methodology for identifying European Cleantech companies within a vast database.
The initial phase of this process began with the Bureau van Dijk’s Orbis database, a business database
containing information on over 40 million companies worldwide. From this extensive dataset, the re-
searchers narrowed down the initial sample to 537,129 companies that fulfilled the following criteria:

* Being located within Europe;
* Possessing recorded accounting data for a minimum of one business year;
» Having an accessible extended business description.

The following selection process involved three distinct steps, outlined as follows:

1. Initially, a supervised machine learning (ML) algorithm was applied to the extended business de-
scriptions obtained from Orbis to eliminate companies that clearly did not fall within the Cleantech
category. As a result, the sample size was reduced to 74,047 companies.

2. Next, a computer-aided filter was employed on the Orbis descriptions. This iterative process relied
on keyword queries to identify potentially true positive Cleantech companies. This step further
reduced the sample to 23,858 companies.

3. Finally, the 23,858 Cleantech companies were manually classified. Among them, 2,990 compa-
nies were labeled as “Cleantech innovators”, emphasizing their dedication to the development of
clean technologies. The remaining 20,868 were labeled as part of the “Cleantech ecosystem”,
signifying their involvement in Cleantech technologies through various means, such as adoption,
provision of services or input for Cleantech technology development.

Following the release of Report “Using machine learning to map the European Cleantech sector” [104],
an additional 1,178 companies have been identified and subsequently incorporated into the survey target
dataset for this thesis. This brings the total number of target companies to 25,036.

3.4 Survey administration

Only for 15,034 of the 25,036 companies identified was possible to identify at least one valid e-mail
address in the dataste Orbis and Pitchbook. In some cases, several valid email addresses were found
for the same company. This led to a total of 22,169 contacts.

The research team opted to employ the Qualtrics experience management platform for survey admin-
istration. Qualtrics is an cloud-based platform for creating and distributing web-based surveys, widely
used for academic research and market research. Among the reasons it was chosen are:

* Multiple sharing settings make it easy to collaborate with colleagues on surveys;
* Advanced conditional logic tools allow for user-tailored survey paths;

* Built-in email distribution capabilities: it can send reminder emails to non-responders and thank-
you emails to responders;

* The ability to export data as an SPSS data file (.sav), comma-delimited file (.csv), text file (.txt),
HTML, or XML [105];
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Distribution of the survey began on July 18, 2023, and ended on October 15, 2023. Multiple waves of
mailings and reminders are critical in encouraging responses [106], for this reason during this extended
time frame, emails were systematically sent about twice a week, mainly on Mondays and Fridays. Mon-
day stands out as the preferred day for survey dissemination due to the greater responsiveness of em-
ployees on this particular day [107, 108]. In contrast, although Friday is not considered the optimal day
for survey dissemination, a strategic decision was made to send an additional reminder on this day. This
additional Friday reminder served to encourage timely and full participation in the survey, stimulating
survey completion by the end of the week, especially for those who had initiated the survey process on
previous days.

During the final week that the survey was open for reporting, all users with a completion rate exceeding
30 percent were identified. Subsequently, each of these was individually contacted with the purpose of
urging them to finalize the survey. The email sent, as detailed in the appendix A.2, provided each user
with a breakdown of the remaining unanswered questions, emphasizing the minimal time required to
make a meaningful contribution to the project.

Figure 3.1 shows the number of surveys started per day (represented by blue vertical bars) during almost
three months of sending out invitations. As expected, immediately after a wave (indicated by pink
vertical lines) of sendings, there is a peak in the number of starts, which gradually decreases over time.
The blue dotted line represents the trend of surveys started per day, which approaches 0 by the closing
date of the survey.
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Figure 3.1: Survey started per day [own elaboration].

It turns out that some email addresses were unreachable, being labled by Qualtrics as blocked, hard
bounce” and “soft bounce”. Hard bounces are emails that can’t be delivered due to a permanent reason.
This could include the email address not existing, the recipient server not accepting emails, or the do-
main not being a real email domain. Soft bounces are emails that can’t be delivered due to temporary
reasons. The recipient email inbox could be full, the email could be too large, or the recipient email
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server could be temporarily down. Qualtrics automatically retries sending soft bounces after a period of
time [109]. Therefore, 13,457 companies have been reached. The figure 3.2 summarises the process
leading to the identification of the final sample.

Extraction from Orbis
537,129 companies

A 4

EIF report "Using
machine learning to map Supervised machine learning

the European 74,047 companies
Cleantech sector ¢

Computer-aided filters Recent additions
23,858 companies 1,178 companies
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15,034 companies with
available contacts
(22,169 email addresses)

v

13,457 companies with
reachable contacts
(17,505 email addresses)

Figure 3.2: Companies targeting process [own elaboration]

3.5 Sample description

For 29 of the companies, determining the country of location, incorporation year, technology category,
and sector in which the business operates was not possible. These companies constitute 0.2 percent
of the sample, and the absence of this information is not expected to significantly impact the reported
data’s quality. To maintain data integrity, companies with missing information were proportionally
redistributed. To illustrate, consider the case of the UK: out of 165 identified companies, 113 were
classified as ecosystem companies, 46 as innovators, while data for 6 companies was unavailable. For
representational purposes, 4 companies (70 percent of 6, i.e., 113/165 multiplied by 6) were designated
as ecosystem companies, and 2 as innovators.

As seen in the Figure 3.3, Germany significantly outperforms all other nations in terms of both the
number of companies in the ecosystem and innovators. France, Poland, and Italy are also among the top
5 countries with the most companies in both categories. The Czech Republic stands out, particularly for
its substantial contribution to ecosystem companies, while Spain stands out for its contribution to the
innovators category. In contrast, Malta, Ireland, Montenegro, Cyprus, and Albania each have fewer than
10 cleantech companies.
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Figure 3.3: Ecosystem companies and innovators by country [own elaboration]

Less than 5 percent of the companies in the sample, approximately 500, were incorporated before 1940.
In the subsequent years, the number of incorporated companies steadily increases. Specifically, those
incorporated between 1961 and 1980 constitute 11 percent of the sample. The peak was reached in the
period 1981-2000, with as many as 5,394 companies belonging to the ecosystem and 697 innovators,
accounting for 45 percent of the sample. More than a third of the representatives in the sample, precisely
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36 percent, were incorporated in the last two decades (Figure 3.4).
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Figure 3.4: Ecosystem companies and innovators by year of incorporation [own elaboration]

Figure 3.5 divides the 13,457 companies in innovators and companies adopting the technology, offering
related services, or supplying inputs for its development. Specifically, the latest are divided into 5
different groups:

* Experimenters: companies performing experimental tasks that can lead to discoveries and ad-
vances in the science of the cleantech supply chain;

* Manufacturers: companies producing necessary and auxiliary components or raw materials to the
clean technology;

* Distributors: companies distributing or being involved in the commercial provision of clean tech-
nologies,

* Integrators: companies dealing with engineering, installation, procurement, design, conception,
and planning. Their prominent role is to make the clean technology ready to use for the adopters;
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* Operators: companies dealing with the construction, implementation, and maintenance of facili-
ties where clean technology is used. In addition, adopters who use technology as the primary tool
to achieve their output (e.g. energy production) are also considered operators.

With the exception of experimenters, constituting 1 percent of the sample, the remaining categories
demonstrate a comparatively substantial representation, ranging between a quarter and a sixth of the
total sample approximately.
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Figure 3.5: Ecosystem companies and innovators [own elaboration]

Additionally, in Figure 3.6 the companies are classified into the 7 different technological categories
and 12 sub-categories presented in Paragraph 2.2.2 according to their contribution to environmental
sustainability. A company may be involved in one or more sub-categories.

About one-third of the companies in the sample engage in environmental Management, either through
air, water, soil pollution abatement or remediation (22 percent) or waste management (18 percent).
Another third of the companies are involved in industrial energy management, encompassing sustainable
energy production (20 percent), sustainable fuels (5 percent), and energy-efficient industrial technologies
(13 percent). Following this, there are companies dedicated to resources preservation (11 percent) and
energy management of buildings (8 percent). Sustainable modes of transport (1 percent) and the capture,
storage, sequestration, or disposal of greenhouse gases (almost 0 percent) have minimal representation
in the sample. Additionally, some companies (2 percent) operate in sectors not explicitly covered in the
aforementioned categories.
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Figure 3.6: Ecosystem companies and innovators by technological categories [own elaboration]
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Chapter 4

Discussion

This chapter presents the results of the survey. First, considerations will be made regarding the quantity
and quality of the responses collected. Achieving high response rates is essential in order to draw
meaningful conclusions from the data [110] and a good response rate serves as an indicator of how well
planned and developed a study is [92]. Afterward, graphical representation will illustrate the obtained
answers for each question, accompanied by additional comments.

4.1 Collected Data

A total of 332 people initiated the questionnaire. However, the data analysis will exclusively consider
responses from individuals who completed the questionnaire in its entirety, amounting to 169 answers
from 159 distinct companies. Specifically, for 5 companies two separate answers were contributed by
different employees.

Unfortunately, there is a concerning trend of decreasing response rates over time, with a significant
decline observed starting from 2001 [111]. Several factors appear to contribute to this trend. Firstly,
both companies and individuals are increasingly being inundated with survey requests, resulting in a
reluctance to collaborate. Business managers, in particular, are being overwhelmed by surveys that uti-
lize the same mailing lists provided by professional societies, consulting organizations, universities, and
government entities, leading to a higher level of respondent fatigue. Alternatively, it is possible that the
individuals included in these lists may not always be suitable for the specific surveys being conducted.
For instance, some potential respondents may lack the necessary experience or knowledge to provide
relevant input. Furthermore, the pool of available management personnel is shrinking due to activities
like downsizing and the implementation of lean practices [92]. Response rates can also be influenced
by the perceived importance that respondents attach to the study and its underlying topics [92]. Addi-
tionally, some respondents may be hesitant to participate due to concerns about providing confidential
information.

Of the 159 companies 37 are innovators (23 percent), the remaining 122 belong to the cleantech ecosys-
tem (Figure 4.1). In particular, one third of the respondents are manufacturers, but it should be remem-
bered that this is the largest category within the sample. Indeed, comparing these figures with those
from the sample (Figure 3.5), it can be inferred that the response rate is 0 percent for experimenters;
approximately 1 percent for operators, integrators, and distributors; 1,5 percent for manufacturers and 2
percent for innovators.
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Figure 4.1: Ecosystem companies and innovator respondents [own elaboration]

Companies from 25 different European countries participated in the survey. The most participative
nations are Italy, Sweden and Germany, which together contribute one third of the responses. Austria,
Belgium, Poland, France and Norway also contributed significantly. In contrast, only one response
each was collected for Denmark and Slovenia. Also, despite reaching out to companies in Switzerland,
Iceland, Malta, Turkey, Montenegro, and the Republic of Ireland, none of them replied. In terms of
response rate per country, Estonia stands out with a response rate of 8 per cent. North Macedonia, the
United Kingdom, Sweden and Luxembourg followed with a response rate of around 5 percent (Figure
4.2).
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Figure 4.2: Ecosystem companies and innovator respondents by country [own elaboration]

As reported in Figure 4.3, almost 40 percent of the respondents are involved in energy management
activities, including air, water ans soil pollution abatement or remediation (21 percent) and waste man-
agement (17 percent). Another 44 percent are engaged in industrial energy management, specifically
sustainable energy production (25 percent), sustainable fuels (7 percent), and energy-efficient industrial
technologies (12 percent). In terms of response rate, the limited number of companies in the sample
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that dealt with the capture, storage, sequestration, or disposal of GHG demonstrated high participa-
tion, achieving a response rate of 18 percent. Excluding these, the response rate for other sectors was
relatively consistent, ranging between 1 percent and 2 percent.
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Figure 4.3: Ecosystem companies and innovators by technological categories [own elaboration]
Younger companies were found to be more participative, with almost all responses coming from compa-

nies established after 1980. In particular, 35 percent of them were established between 1980 and 1999,
while 51 percent were established after 2000. (Figure 4.4).
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Figure 4.4: Ecosystem companies and innovator respondents by year of incorporation [own elaboration]

4.2 Statistical analysis of survey results

Question 1

The first question of the survey serves a dual purpose. First, it filters for companies operating in the
cleantech sector (excluding false positives), and second distinguishes companies that have always oper-
ated in the cleantech sector (85 companies) from those that have transitioned into cleantech partially (45
companies) or entirely (7 companies) over time.
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Figure 4.5: Question 1: Concerning the decision to operate in the cleantech sector, which of the following statement is mostly
appropriated? (1 choice) - answers [own elaboration]

Among the participants, 27 companies from the ecosystem and 3 of those identified as innovators, indi-
cated that they were not operating in the cleantech sector. Consequently, they were excluded from the
subsequent survey questions. As a consequence, all the statistics presented in the following pages
pertain to 139 companies.

Question 2

The second question allows companies to choose up to three primary motivations for operating in the
cleantech sector.

As reported in Figure 4.6, most of the companies stated that operating in the cleantech sector is an
integral part of their company’s mission and vision (73 percent). The 59 percent recognized promising
business opportunities in the sector, while the need for compliance with regulations and standards (27
percent) ranked third as a driver for companies to enter the cleantech sector. For about one-fifth of the
respondents, band reputation (22 percent) and financial reasons (17 percent) were determining factors.
In contrast, public sector incentives (11 percent) and pressure from stakeholders (9 percent) were among
the less common motivations.
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Figure 4.6: Question 2: What are the main drivers for your company to operate in the cleantech sector? (from 1 to 3 choices)
- answers [own elaboration]

Question 3

The third question allows companies to choose up to three primary difficulties faced after entering the
cleantech sector.

Figure 4.7 illustrates that the option “inadequate intellectual property regimes” was chosen by only three
companies in the ecosystem and one innovator: this suggests that the European intellectual property pro-
tection system is very robust and reliable, and does not appear to place limits on companies’ willingness
to invest in R&D.

The remaining votes were distributed among the various options, none of which emerged as a “universal
plague”. In general, the three most common challenges are: the severity or uncertainty of standards and
regulations (47 percent), complexity of developing the technology (36 percent), and limited access to
external funding (36 percent). It can also be seen that from the perspective of innovators the complexity
of developing technologies is reasonably more relevant (in percentage terms) than for companies in the
ecosystem. Apparently there is not much concern for the sustainability of their suppliers, but this issue
can be explored in the specific section dedicated to the fourth pillar (resilient supply chain).

Additionally, ten users selected the “Other” option and highlighted various problems. These encom-
passed barriers to entry or lack of collaboration (“Existing players not open to share with newcom-
ers”, “Not fair competition from third countries”, “Slow maturing of customer adaptation”, “Lack of
knowledge about possibilities of high-performance process technologies™); resource challenges (“Sup-
ply chain bottlenecks” and “Shortage of internal funds™,) and external factors impacting operations like
“COVID and energy crisis”, “Permits from authorities take too long, averaging 5 years”, “Complex and
bureaucratic decision-making processes in CO, polluting industrial companies” and “Inadequate legal
framework”.
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Figure 4.7: Question 3: What are the main difficulties your company faced after you entered the cleantech sector? (from 1 to
3 choices) - answers [own elaboration]

Question 4

The fourth question inquires about the types of uncertainty companies face and the intensity of such
uncertainties.

The Figure 4.8 reports that only a small percentage of companies (6 percent) do not experience regu-
latory uncertainty and slightly more (7 percent) do not encounter market uncertainty. By conducting a
modal analysis, it was possible to notice that, for those companies that do face these types of uncertainty,
they tend to have a significant impact on their business. Conversely, technological uncertainty is more
common, but it typically has a lesser impact on the business. Above all, the incertitude of regulations
proved to be a very recurring issue in both the literature review and the analysis of the various applica-
tions. The market uncertainty was largely predictable, considering that cleantech is an emerging sector,
and one with an as-yet undefined scope.
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Figure 4.8: Question 4: How much the following types of uncertainty are affecting your activities? (1 choice for each row) -
answers [own elaboration]

Question 5

Question 5 has been introduced to gain a better understanding of the extent to which cleantech compa-
nies are progressing toward the objectives of the EGD. Specifically, this question allows respondents to
select up to three primary actions taken to advance toward a greener future.

This answer is susceptible to desirability bias, but we can immediately see consistencies with the an-
swers already given. For example, 73 percent of the companies in question 1 stated that they entered the
cleantech sector because being clean is part of the company DNA. This figure is quite consistent with
the fact that, in response to this question, 73 percent of the companies answered that they are directly
involved in the development of green products.

Most of companies offers green products or services, while 65 percent uses green technologies. In
Figure 4.9, among the solutions most frequently adopted by companies to become more environmentally
friendly emerge also using sustainable suppliers and procurement policies (42 percent) and offsetting
carbon emissions (24 percent). Fewer than 25 percent of companies engage in upskilling their workforce
or encourage remote work, but this figure will need to be compared with the responses to question 16,
on skills, to relate it to the actual need for companies to participate in such initiatives. Additional actions
that some companies have implemented (and listed under “Other”) include efficient production methods
such as “new technologies for drying and firing products” and “resource recovery”.
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Figure 4.9: Question 5: What is your company doing to meet the goals set by the European Green Deal? (from 1 to 3 choices)
- answers [own elaboration]

Question 6

Question 6 initiates a brief section on clean innovation, which also includes questions 7 and 8. Specifi-
cally, this question inquires about the Technology Readiness Level (TRL) of the core clean technology
integrated into the company’s primary project. The Technology Readiness Level (TRL) nine steps scale
is a method used to assess the maturity of a technology, from its inception to its practical application. It
initiates at TRL 1, where basic principles are observed, progresses through the formulation of a technol-
ogy concept at TRL 2, and marks the stage when experimental proof of concept is achieved at TRL 3.
TRL 4 signifies the validation of the technology in a laboratory setting. Subsequently, TRL 5 involves
the validation of the technology in a relevant environment, while TRL 6 demonstrates the technology’s
capabilities within this environment. TRL 7 involves the demonstration of a system prototype in an
operational environment. TRL 8 indicates that the technology is complete and qualified for its intended
use, and TRL 9 signifies the technology’s proven effectiveness in an operational environment, indicating
its readiness for practical implementation.

Anticipated outcomes include elevated TRL values for the ecosystem and reduced TRL values for inno-
vators. This divergence arises because ecosystems are typically positioned at a more advanced stage in
the supply chain. Their primary involvement lies in the commercialization or application of technology,
rather than direct engagement in its development.

In Figure 4.10, it’s worth noting that 2 innovators responded that they do not develop any technology,
which appears to be an anomaly. On the other hand, the fact that 21 companies within the ecosystem do
not develop clean technologies is not a cause for concern, as this category includes experimenters and
manufacturers, but also distributors, integrators and operators.

Both innovators and companies in the ecosystem are engaged in clean technologies that are still under
development: it should be mentioned that the EU is home to one-third of the world’s top-rated research
institutes, one-third of the world’s patents, and more climate startups than the United States and China
combined. In the majority of instances, the foundational technology exceeds TRL6, indicating its ad-
vancement to testing in progressively larger environments. TRL9 is the prevailing level, indicating that
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Figure 4.10: Question 6: How would you define the readiness level of the CORE CLEAN TECHNOLOGY embedded in the
company’s main project (TRL) ? (1 choice) - answers [own elaboration]

The next two questions, 7 and 8, were exclusively given to the 116 respondents who did not choose
option “MY COMPANY DOES NOT DEVELOP CLEAN TECHNOLOGIES” in question 6.

Question 7

Question 7 aims to identify the methods companies use for developing innovative technologies.

All methods are widely used. Companies slightly prefer to conduct R&D internally (84 percentage) or
engage in joint R&D projects (79 percentage). Receiving support from universities and research centres
(75 percentage) and consultancy firms (72 percentage) are also similarly popular choices. Instead, only
60 percentage, opt for Industrial partnerships and/or M&As. Mergers and acquisitions (M&A) and
partnerships are infrequently chosen solutions, which aligns logically with the size of the companies
under consideration. Small and medium-sized enterprises often lack the resources for elaborate M&A
or partnerships, rendering these alternatives less favored. Additionally, from a strategic standpoint, these
decisions are intricate, with repercussions over an extended period. Procrastination might occur due to
market and regulatory uncertainties, as indicated in the preceding questions.
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Figure 4.11: Question 7: Referring to your cleantech products or services recent innovations, has your company recently
engaged in the following innovation activities? (1 choice for each row) - answers [own elaboration]

Question 8

Question 8 seeks to determine the methods that companies prefer for protecting the results of their re-
search and development activities.

Overall, the widespread adoption of various forms of intellectual property (IP) protection highlights the
innovation prowess of these companies. Despite their small size, the fact that they have deemed it neces-
sary to invest in IP protection, such as patents and trademarks instead of relying solely on trade secrets,
underscores their commitment to safeguarding their innovative assets.

Patents (59 percent), trademarks (53 percent), and trade secrets (50 percent) are the most commonly

used methods by both categories, followed at a distance by copyrights (30 percent), industrial designs
(21 percent) ans utility models (19 percent) (Figure 4.12).
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Figure 4.12: Question 8: What has your company done to protect its cleantech intellectual property? (1 choice for each row)
- [own elaboration]

Question 9

Question 9 measures how much certain regulations or policies affect cleantech activities. The scale em-
9% 9

ployed is Likert-like and encompasses three levels: ’does not affect”, ”marginally affects”, and ”strongly
affects”. Since these three alternatives are organized on an ordinal scale, it enables modal analysis.

For illustrative clarity, a decision was made to segregate the responses of innovators from those of
ecosystem companies. This division aims to determine, for each category, which responses are deemed
most important. Subsequently, the goal is to explore whether there are similar preferences between the
two groups.

For both innovators and companies that are part of the cleantech ecosystem in no case was “does not
affect” the predominant answer. All of the listed policies (Figures 4.13, 4.14) influence the surveyed
companies in some way, either marginally or strongly. Policies due to the introduction and development
of new technologies (perceived by about 95 percent of companies) and environmental policies (perceived
by about 91 percent of companies) have the strongest impact according to both types of respondents. The
other most influential policies relate to product safety (about 83 percent) and operational and worker
safety (80 percent on average).

45



Ecosystem

100
7 5
90 20
27
31 32 33
80 24
44
70
60 42
50
42
43
58
40 57
69
30
51
20 38
2 24
10
15
11
0
Product safety Consumer Operational and Environmental  Intellectual property Tax Employment New technologies
protection worker safety introduction and

development

mStrongly affects ~ ® Marginally affects  ® Does not affect

Figure 4.13: Question 9: How much are regulations/policies on the below area affecting your cleantech activities? (1 choice
for each row) - Ecosystem’s answers [own elaboration]
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Figure 4.14: Question 9: How much are regulations/policies on the below area affecting your cleantech activities? (1 choice
for each row) - Innovators’ answers [own elaboration]

Question 10

Question 10 aims to identify what are the main negative effects of regulations or policies, giving voice
to one of the most highlighted themes during the last Cleatech for Europe Summit, which indicated that
regulations pose a threat to the European innovation ecosystem.

Most companies are somehow negatively affected by policies and regulations (Figure 4.15), as only
14 percent declared that there are not undesirable effects of recent regulations and policies on their
cleantech activities. This is typically due to excessive administrative burden (58 percent) and operational
uncertainty (47 percent). More rarely, respondents report challenges related to unbalanced competition
with non-EU companies (32 percent) and obstruction of innovation (19 percent). Additionally, 7 percent
prefer a more accurate description of their situation, generally complaining that they do not receive
enough support from policy makers.
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Figure 4.15: Question 10: What are the undesirable effects of recent regulations/policies on your cleantech activities? (from
1 to 3 choices) - answers [own elaboration]

While the first two adverse effects are foreseeable and have already been addressed in the literature, the
others raise concerns. Specifically, there is a pressing need to ensure that overly stringent regulations
do not impede innovation by compelling companies to relocate their operations or supply chains. This
could exacerbate a trend previously explored in the literature: the relocation of companies to the United
States to take advantage of more robust financial support.

Question 11

Question 11 seeks suggestions for future policies and regulations that can better support technology de-
velopment in the cleantech sector.

In this instance, for the first time, the responses of innovators and ecosystem companies exhibit a slight
divergence. While acknowledging that a more substantial number of responses would enhance the sig-
nificance of this analysis, the result aligns with the notion that the two types of companies fulfill distinct
functions within the cleantech supply chain. Consequently, it is reasonable to expect that they would
require different forms of support from governments.

From Figure 4.16 emerges that companies emphasize tax incentives (55 percent), direct policies (55
percent), and new regulations and standardization (42 percent) as most effective. The other solutions did
not capture the interest of companies very much. Especially boosting outcomes, dialogue & networking
and developing complementary assets would be of little use from their point of view.
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Figure 4.16: Question 11: Which of these regulations/policies can mostly support technological development in the cleantech
sector? (from 1 to 3 choices) - answers [own elaboration]

Question 12

This last question in the section on regulation seeks to collect companies’ opinions on the policies and
regulations that have been put in place in the recent past. The questions are designed to have a positive
connotation: this avoids confusing and stressing the respondent.

Overall, companies find the objectives and measures of the Green Deal transparent and clear. Unfor-
tunately, with regard to the other statements, it can be seen that most companies preferred not to take
a stance, favouring option “Neither agree or disagree” and avoiding the extremes of the Likert scale
(Figure 4.17). This question will be further analysed by geography at the end of this chapter.
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Figure 4.17: Question 12: Referring to the main regulations/policies relevant to your core cleantech activities, how much do
you agree on the following statements? (1 choice for each row) - answers [own elaboration]

Question 13

Question 13 is structured in three steps. Firstly, the companies that intend to raise funds in the future are
selected. About half of the companies intend to acquire external funds. In particular, 43 are ecosystem
companies, and 23 are innovators (Figure 4.18). Examining these figures in percentage terms reveals that
innovators express a greater need for financing compared to companies in the ecosystem. Specifically,
over 50 percent of innovators responded with ”yes,” while the corresponding percentage for companies
in the ecosystem is 40 percent.
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Figure 4.18: Question 13a: Does your company have any plans to raise funds from EXTERNAL investors for its ongoing
activities? (1 choice) - answers [own elaboration]



These 66 companies, despite being SMEs, typically require funding in the range of millions of euros.
Even one third of the respondents require over 50 million euros to meet their financial needs (Figure
4.19). On the contrary, only one would need less than 500k euros.
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Figure 4.19: Question 13b: How much do you want to raise for your activities in the next five years? (1 choice) - answers
[own elaboration]

Most of these 66 companies (71 percent) intend to dedicate a large part of the raised funds to cleantech

activities. Conversely, only 3 percent of companies intend to devote to clean innovation less than 25
percent.
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Figure 4.20: Question 13c: How much of the funding you intend to raise will be dedicated to support cleantech activities? (1
choice) - answers [own elaboration]
Question 14

Focusing on public funding programmes, question 14 asks what are the main challenges in participating
in them.

Only 5 percent of the companies have never encountered difficulties in accessing public funds. The
majority of companies (63 percent) find the application process time-consuming and complex and 14
percent believe that there is high competition when accessing public funds or lack of awareness of their
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existence (Figure 4.21). This figure is consistent with the evidence gathered during the Cleantech for
Europe Summit.

Time consuming and complex application process

Lack of awareness of their existence

We did not experience any difficulty

Other

High competitiveness
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Figure 4.21: Question 14: What is the main challenge in participating in public funding programmes? (1 choice) - answers
[own elaboration]

Question 15

Question 15 collects companies’ opinions on the main methods of financing.

For illustrative clarity, it was chosen to separate the responses of innovators from those of ecosystem
companies in order to define, for both categories, the preferred financial instruments and then assess
whether there are similar preferences. In the past, ecosystem companies have relied extensively on bank
debt. Innovators, on the other hand, have also used equity and grant funding extensively. However, for
both categories, the most common option has been internal financing. In the future, ESG/green bonds
and hybrid financing instruments are being considered. In the past, no companies in the ecosystem and
only 4 innovators have used alternative online financing, and many said they would never use it in the
future (Figures 4.22 and 4.23).
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Figure 4.22: Question 15: Has your company used or would consider using the following financing instruments? (1 choice
for each row) - Ecosystem’s answers [own elaboration]
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Figure 4.23: Question 15: Has your company used or would consider using the following financing instruments? (1 choice
for each row) - Innovator’s answers [own elaboration]

The ease of access to finance is typically correlated with firm size. Consequently, the lack of capital
poses a significant challenge for Europe’s 25 million SMEs, which represent over 99 percent of busi-
nesses in the EU [112]. Smaller businesses are particularly exposed to downturns in the supply of finance
due to their higher risk profile and commonly limited collateral options. Access to finance is a signifi-
cant hindrance, especially for young and fast-growing SMEs [113]. The EIBURS reserch team, in its
first working paper published for EIF, dedicated a section to the study of Cleantech financing. It high-
lighted that the class of companies with the highest share of VC-backed firms is dedicated to sustainable
energy production or involved in the energy- efficiency industry. VC investors also recognize the impor-
tance of solutions addressing environmental pollution and waste management challenges. Notably, 63.7
percent of the patenting companies that received VC investments have obtained at least one EPO patent
specifically in the CCMT (Clean and Climate-friendly Mobile Technologies) fields.

Question 16

Question 16 is the one dedicated to the skills shortages plaguing Europe’s cleantech companies.
For illustrative clarity, it was chosen to separate the responses of innovators from those of ecosystem
companies (Figures 4.24 and 4.25) to define the preferences of both categories and then assess whether

there are similar ones.

For both innovators and ecosystem companies, many of the necessary skills are already available (in
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blue), or companies have found ways to develop them internally (in green). The yellow bar represents
the number of companies for which a certain skill is not useful. Therefore, concerns should be focused
on the areas in orange, representing competencies that need to be acquired externally.

In both cases, the orange bars are particularly high for legal and intellectual property management skills.
This is reasonable, considering that members of these small and medium-sized firms tend to have tech-
nical engineering backgrounds, and the skills in question are not core to the business. Additionally, the
orange bar corresponding to R&D skills for ecosystem companies is lower in percentage terms than that
of innovators, who naturally engage more intensively in this type of activity.

In percentage terms, innovators currently have a greater need and are more actively seeking skills in
sustainability and marketing than ecosystem companies. In contrast, design skills are more sought after
by ecosystem companies. Soft skills, technology and engineering skills, finance and accounting skills,
and business and strategic planning are not major concerns.
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Figure 4.24: Question 16: State if the skills listed are needed in your company and if you are going to outsource them (1
choice for each row) - Ecosystem’s answers [own elaboration]
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Figure 4.25: Question 16: State if the skills listed are needed in your company and if you are going to outsource them (1
choice for each row) - Innovator’s answers [own elaboration]

Question 17

Question 17 opens the section on supply chain resilience, assessing the average supply chain extraction
based on the location of most of the suppliers of each company.

Few companies manage to have a local supply chain, even only 2 percent of innovators and 10 percent of
ecosystem companies succeed, but most companies (85 percent) manage to have a supply chain limited
to European borders.

Locally /within the region 10 1
Nationally 18 7
EU 57 24
Extra EU 15 7
0 10 20 30 40 50 60 70 80

W Ecosystem W Innovator

Figure 4.26: Question 17: Where are your suppliers mainly localized? (1 choice) - answers [own elaboration]
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Question 18

Question 18 investigates what reasons led to the supply chain structure stated in the previous question.

From Figure 4.27 emerges that quality (70 percent) and price (60 percent) have strongly influenced the
choices of companies. Some companies have also declared not to have alternatives, mainly due to the
limited availability of raw materials in the EU. Decision-making factors related to sustainability (31
percent) and proximity (24 percent), on the other hand, rank in the middle. The cultural affinity (9
percent) seem to be more negligible factor. Again, no significant differences have been noted in the
preferences between innovators and ecosystem companies.

Ease of doing business 4
Sustainability
Physical proximity

Cultural affinity

W Ecosystem Innovator

Figure 4.27: Question 18: Which are the main reasons for the selection of the current pool of suppliers? (from 1 to 3 choices)
- answers [own elaboration]

Question 19

Question 19 seeks suggestions for future policies that can better support the resilience of supply chains
of the country in which the company is located.

According to most respondents, better trade and investment policies (65 percent) and critical infrastruc-
ture interventions (48 percent) can help enhance supply chain resilience. Additionally, trade facilitation
(23 percent), ensured supply (28 percent) and lower costs (20 percent) of essential goods may also make
a smaller contribution.
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Figure 4.28: Question 19: Which of the following policy goals should the government pursue to improve the resilience of
supply chains in your country? (from 1 to 3 choices) - answers [own elaboration]

Question 20

Seeking to understand how companies are personally addressing the issue of supply chain resilience,
question 20 investigates what actions they have put in place to this end.

Only 12 percent of the companies did not try any of the proposed initiatives to improve their supply
chain resilience. The most implemented actions, according to Figure 4.29, are Selective risk-taking (44
percent) and Hedging (39 percent). Selective risk-taking pertains to intentionally accepting risks in spe-
cific areas of the supply chain where it is believed they can be more effectively managed or mitigated.
Hedging involves safeguarding against potential financial losses through the acquisition of financial
instruments like futures or options, allowing the fixation of prices or exchange rates at a specific level.
Following these, in preferred order, are Postponement (27 percent), which entails deferring certain activ-
ities or decisions until more information is available or a more opportune time, and Control (24 percent),
which involves implementing measures to vigilantly monitor and manage risks within the supply chain.
Transferring or sharing risks (18 percent) involves redistributing or dispersing risks to other parties.
Security (18 percent) involves ensuring the safety and protection of supply chain operations.
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Figure 4.29: Question 20: Which of the following actions is YOUR COMPANY considering to make its supply chain more
resilient? (from 1 to 3 choices) - answers [own elaboration]

Question 21

Question 21 is the first to ask for the respondent’s personal opinion on EGD. It employs a Likert scale
structured around five sub-questions.

Modal analysis (Figure 4.30) illustrates that respondents typically prefer not to take a definitive stance,
neither agreeing nor disagreeing.

The issues on which respondents have been more vocal indicate a high perceived risk of poor enforce-
ability of the EGD at the European level. Additionally, 41 percent express concern about the potential
creation of greater disparities among different European regions and countries, which could exacerbate
differences between countries more and less oriented towards sustainability. Coherently, almost all re-
spondents agree on the challenging coordinating role of various member countries in achieving common
objectives. On the other hand, around 50 percent of respondents appear confident that the EGD will
create a predictable and clear regulatory environment. However, concerns are raised about the perceived
ambition of the goals and the potential challenges in achieving them.
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Figure 4.30: Question 21: How much would you agree with the following statements about the EU Green Deal (EGD)? (1

choice for each row) - answers [own elaboration]

Question 22
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For question 22, employing a Likert scale, respondents are prompted to share their opinions on achiev-

ing net zero by 2050. The question is structured in three stages, progressively encompassing broader
geographic areas: first regarding one’s own company, then pertaining to one’s own country, and finally

concerning the European Union.
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In general, companies appear confident and optimistic: all three scenarios seem potentially achievable
according to modal analysis, leaning towards “Partially agree” or “Fully agree”. Notably, the confi-
dence in goal attainment diminishes with the geographical scope: 67 percent express confidence in their
company’s capabilities, 50 percent in their nation’s capabilities, and 49 percent in the capabilities of the
entire EU.
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Figure 4.31: Question 22: How achievable do you think are the following scenarios? (1 choice for each row) - answers [own
elaboration]

Question 23

The 74 percent of the respondents, equivalent to 125 individuals, expressed a willingness to participate
in additional interviews to provide further insights into the cleantech sector. Among them, approxi-
mately half hold leadership positions (CEOs), and eight specifically serve as Chief Financial Officers
(CFOs). This accomplishment holds significant value, given the considerable challenge of eliciting re-
sponses from individuals at such elevated positions within a company’s hierarchy, possessing extensive
and profound knowledge of its objectives. The remaining participants are nearly evenly distributed
among various roles within their respective organizations: those dealing with corporate sustainability
issues, individuals involved in marketing and investor communications, personnel from the sales and
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finance branches, and those with technical roles or engagement in project management.

The information suggests a diverse range of perspectives, as participants represent various facets of com-
panies, including sustainability, marketing, finance, and technical expertise.

Questions 24-26

The responses to questions 24, 25, and 26, which contain personal data, will not be provided due to
privacy considerations.

4.2.1 Clusterization

At present, the available data does not facilitate the execution of a thorough cluster analysis. Neverthe-
less, the objective of this chapter is to showcase that the survey structure has been meticulously designed.
In the event of higher response rates, it would be possible to conduct the analysis of various questions
through clustering based on factors such as nation, geographical area, sector, year of incorporation, and
number of employees. Furthermore, this survey comprehensively addresses all areas of action within
the Green Deal, with questions strategically formulated to enable correlation. This approach enables the
estimation of the diverse impacts that a specific political initiative could potentially yield.

Clusterization by geography

A possible initial application of cluster analysis allows us to demonstrate how the perception of the ulti-
mate goal of the Green Deal, the drastic reduction of C'O; equivalents emissions until their nullification,
varies among different European geographical areas.

Eastern and Mediterranean countries stand out as particularly skeptical about achieving the ambitious
Net Zero goal by 2050, irrespective of the geographical scale under consideration. Conversely, the
United Kingdom and Nordic countries exhibit a notably optimistic outlook. Companies situated in
the Balkans or within Central Europe appear to exude greater confidence in their capacities compared
to both individual nations and the broader European context. This regional optimism underscores a
nuanced perspective within Europe’s diverse landscape, highlighting varying degrees of confidence in
the pursuit of sustainability goals.
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Figure 4.32: Question 22: How achievable do you think are6t§e following scenarios? (1 choice for each row) - answers by
geography [own elaboration]



Another possible analysis is to visualize how the perception of the EU Green Deal itself varies depend-
ing on the geographical area.

In each geographical area, respondents appear concerned that the EGD may create disparities among
EU regions and countries. A similar pattern of responses for each geographical area was found in the
next question (“The EGD is NOT promoting common incentives across the EU”): therefore, those who
are convinced that the incentives are not balanced typically believe that this will lead to disparities in the
long run.

For most respondents, the EGD is difficult to enforce and requires complex coordination among EU
member states, especially according to Baltic and Central European countries. At the same time, except
for companies located in Nordic countries, SMEs believe that the implementation of the EGD is well
financially supported by the EU.

In particular, the UK and Nordic countries do not consider that the EGD’s goals are too ambitious. This
response is consistent with the graphs in the previous section, where these same geographical areas had
shown more confidence in their ability to achieve climate neutrality by 2050. As for the last question,
namely the possibility that the EGD will create a more predictable and clearer regulatory environment,
there are no significant differences in percentage terms in the responses of various companies.
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Figure 4.33: Question 21: How much would you agree with the following statements about the EU Green Deal (EGD)? (1
choice for each row) - answers by geography [own elaboration]

Clusterization by taxonomy

A final relevant example aims to highlight how, starting from the same question, multiple interpretations
are possible: both by using cluster analysis based on geography, as already done previously, and by
considering the sector.

The question under analysis is the fourth in the questionnaire, with the aim of identifying how three

types of uncertainty (technological, regulatory, and market-related) impact the operations of SMEs in
Europe.

Technological uncertainty had already emerged as one of the main operational complexities that highly
innovative companies, such as those operating in the cleantech sector, must face. Looking at the data by
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geographical region, the Balkans and Eastern Europe emerge as regions where there are more difficul-
ties from this perspective, while the Baltic regions are the least affected. Analyzing the data by sector,
those involved in sustainable transport would stand out for facing fewer challenges compared to others;
however, their sample is particularly small. Following, in terms of lower impact, are those engaged in
industrial energy management and environmental management (categories for which the response rate
is also more significant).

Regulatory uncertainty has often been highlighted in the literature review and in this thesis. Compared to
others, the Mediterranean and Nordic regions declare to be less affected. Looking at the data by sector,
it can be observed that both categories related to energy management (3- industrial energy management
and 6- energy management of buildings) seem to be less impacted than others.

Finally, regarding market uncertainty, among the various nations, none stands out negatively or posi-

tively. If we look at the data by sector, it is noted that resource preservation and energy management of
buildings are much less impacted.

66



Technological uncertainty Technological uncertainty

5 5
at

]
30
. s
2

10

-
Others
Balkan Eastern  Mediterranean Nordic  United Kingdom
Marginally Doss not atfect
Regulatory uncertainty Regulatory uncertainty
® s
av
n
. 30
0
a
T I I
1
0 a : 65 il 5 Sus I 6_Energy management  7_Others categories
Balkan Baltic Ce East M Mordie  United Kingdom man: B . of buildings
wStongly affects  # Marg Marginelly affects  m Does not effe
Market uncertainty Market uncertainty
a
a0
0
3
e
| | I
I |
‘ e al 2 o gy 5_Sust: pdes ment  7_Others catego
Bakan Baltic Central East Medit n Nordic United Kingdom

wSvongly affects & Margin

Figure 4.34: Question 4: How much the following types of uncertainty are affecting your activities? (1 choice for each row) -
answers by geography and by taxonomy [own elaboration]
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Figure 4.35: Question 4: How much the following types of uncertainty are affecting your activities? (1 choice for each row) -
answers by geography and by taxonomy in percentage [own elaboration]
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Chapter 5

Budget summary

The EIB University Research Sponsorship (EIBURS) programme provides grants to help EU universi-
ties and academic research centres to develop knowledge on topics of major interest to the EIB Group
(EIB and EIF). An EIBURS is a research grant of up to €100,000 a year, for a period of three years.
Politecnico di Torino is one of the most recent grant winners, awarded the research grant on “The Euro-
pean Cleantech industry, the EU Green Deal, and SME equity demand (CLEU)”[114].

The total cost of the CLEU project is €300,000. The cost related to survey development and adminis-
tration is €13,600, divided into two research grants. The fellows were responsible for developing and
distributing the questionnaire, sending out reminders, and supporting the research team in data analysis
and the creation of the research report.
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Chapter 6

Analysis of environmental and social
implications

The United Nations’ Sustainable Development Goals (SDGs) [115] are a roadmap for creating a better
and more sustainable future for everyone. The 17 Goals are interconnected, and achieving all of them
by 2030 is essential to ensure that no one is left behind. Among those most closely related to the
topics addressed in this thesis, and to which the development of clean technologies could contribute, the
following SDGs stand out:

* Goal 7: ensure access to clean and affordable energy;

* Goal 8: promote inclusive and sustainable economic growth, employment, and decent work;
e Goal 11: make cities and human settlements inclusive, safe, resilient, and sustainable;

* Goal 12: ensure sustainable consumption and production patterns;

* Goal 13: take urgent action to combat climate change and its impacts;

e Goal 14: dedicate efforts to the conservation and sustainable use of oceans, seas, and marine
resources;

* Goal 15: focus on the preservation of life on land, including the protection and restoration of
terrestrial ecosystems, sustainable forest management, combating desertification, halting and re-
versing land degradation, and preventing the loss of biodiversity.

The growth trajectory of cleantech companies will be significantly influenced by factors such as the
local availability of investors, environmental contingencies, and public policies [116]. Consequently,
the main environmental and social impacts of the survey and this thesis are expected to result from the
formulation of policy recommendations targeting cleantech SMEs reported in the following chapter.
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Chapter 7

Conclusion

7.1 Main findings

A total of 332 companies hailing from 25 European countries participated, with Italy, Sweden, and Ger-
many contributing one-third of the total responses.

The majority of companies (73 percent) viewed engagement in cleantech as integral to their mission and
vision. Specifically, about one-third of them offered green products or services, and one-quarter utilized
green technologies. Additionally, some companies embraced green procurement policies (17 percent)
and engaged in carbon offsetting (10 percent). The majority of interviewed companies were involved
in clean technologies with a TRL greater than 6, and TRL 9 emerged as the most common. Research
and Development conducted internally and joint R&D projects were the preferred methods, while the
protection of results typically involved the use of patents, trademarks, and trade secrets.

Primary motivations for operating in cleantech also included business opportunities (59 percent) and
compliance with regulations (27 percent). However, the cleantech sector exposed companies to chal-
lenges such as stringent regulations (22 percent), technological complexity (17 percent), and limited
access to external financing (17 percent).

Specifically, concerning regulations, environmental policies had the most substantial impact, followed
by regulations pertaining to product safety and operational safety. Commonly reported negative effects
included administrative burden (33 percent) and operational uncertainty (26 percent) due to regulations.
On the positive side, tax incentives (21 percent), direct policies (21 percent), and new regulations (16
percent) were suggested as effective means for supporting technology development.

Turning to the second pillar of the EGD focused on speeding up access to finance, 66 companies ex-
pressed intentions to raise external funds, primarily in the range of millions of euros. However, a major-
ity found the application process to be time-consuming and complex (63 percent), with a perceived high
level of competition (14 percent). Consequently, companies currently rely on internal financing, bank
debt, and grants, while considering future options like green/ESG bonds and hybrid financing.

In addressing the third pillar, which revolves around enhancing skills, it has been reported that, on aver-
age 53 percent of required skills were available, with design (15 percent) and intellectual property (13

percent) facing higher shortages.

Finally, exploring the fourth pillar related to promoting open trade for resilient supply chains, it was
discovered that few companies maintained local supply chains, while the majority (85 percent) limited
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their supply chain within European borders. The main drivers of purchasing choices were quality (29
percent) and price (25 percent). Suggestions to enhance supply chain resilience included better trade and
investment policies (33 percent) and critical infrastructure interventions (25 percent). Companies typi-
cally implemented selective risk-taking (29 percent) and hedging (21 percent) to safeguard their supply
chain.

Most companies found the Green Deal objectives and measures transparent. Respondents expressed
confidence in the EGD creating a clear regulatory environment but raised concerns about ambitious
goals. While optimistic about their organizations achieving net-zero emissions, they were less confident
about their nations and the EU achieving the same.

7.2 Areas of future research

The administration of the survey is propaedeutical to subsequent tasks belonging to the same research
line, which include:

* Mapping of the transformative climate and innovation actions of European cleantech firms with
innovative visualization tools (e.g., Flourish, Tableau) and techniques (e.g., bar chart races, Sankey
diagrams, arc maps);

* Identification of the environmental impact of cleantech firms’ entrepreneurial activity based on
several indicators on the environment from the OECD data-set on “Regional social and environ-
mental indicators 2021”.

The next research lines to be developed are:

* “The enabling factors for the development of cleantech firms”, to explore the effects of imple-
menting targeted policies and regulations, along with the impact of various sources of financing
on the financial and innovative performance of cleantech firms;

* “Policies, equity offer and equity demand”, to determine the extent to which the implementation
of policies and regulations influences both the willingness of cleantech firms to seek external
equity financing and the availability of equity from venture capitalists (VCs).

7.3 Suggestions for improving response rate

From the experience gained in creating and distributing this survey, a series of suggestions arise, both
for colleagues who will be developing other research within the same research project and for anyone
tasked with presenting a survey to a sample that includes small and medium-sized enterprises operating
in a highly innovative sector such as cleantech.

It is easy to notice that the response rate in Italy has been particularly high. This could be linked to
the fact that in the introduction to the survey, the three Italian universities participating in the project
were mentioned. The Italian respondent, recognizing the authority of these entities, understood the
importance of the survey itself, making them more inclined to contribute. This suggests that greater
involvement of local institutions or industry associations in the various involved nations can increase the
survey’s relevance to participants, encouraging them to respond.

Furthermore, Qualtrics offers the possibility of distributing the same survey in multiple languages. The

level of English proficiency, in fact, is not the same across various European nations, and this can nega-
tively impact the ability to represent the various nations equally. The European Union itself funds several
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programs aimed at learning English because it not only opens up relational and knowledge perspectives
without territorial boundaries, but there are correlations between English language proficiency and the
level of innovation and research in a country. Therefore, conducting a survey only in English could lead
to a self-selection bias.

Of course, the highly personalized follow-ups sent in the last few days when the survey was active
proved to be very efficient in terms of responses obtained per number of emails sent. It is not, of course,
a strategy that can be applied on a large scale, but it is known that people are more likely to open an
email when they feel a personal connection. Therefore, if the survey’s target is smaller than considered
in this thesis, it is strongly recommended to customize the email as much as possible: explaining, on
a case-by-case basis, the benefits of participating in the survey and the reduced cost in terms of time
(for example, specifying how few questions remain for the respondent to complete the survey they had
started, as done by us).

Finally, although the survey was distributed over a very extended period, part of it coincided with the
summer holiday season in some European nations. Additionally, the same sample developed by other
collaborators of the CLEU Research Project, given its significant utility, was used by European institu-
tions to conduct another survey, thereby increasing the effort required of respondents.
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Appendix A

Appendix

A.1 Survey

A.1.1 Introduction

Welcome to the Survey on the “Cleantech industry in the European Green Deal”, a project coordi-
nated by Politecnico di Torino in partnership with Politecnico di Milano and University of Bologna,
sponsored by the European Investment Bank (EIB https://www.eib.org) and run in collaboration with
the European Investment Fund (EIF https://www.eif.org). You have been selected to participate in this
Europe-wide survey, the purpose of which is to assess the drivers, obstacles and policy landscape for the
cleantech industry.

Why should you take part?

* The responses to the survey will help the EIF and the EIB to further develop their support for the
cleantech field and contribute to the European cleantech ecosystem!

* You will receive a report of the survey results.

Your answers to this voluntary survey will be treated in strict confidence, only used for research purposes
and published in aggregated form only. Your contribution and time are very valuable for the richness of
the survey’s findings. If you have any questions or troubles, please feel free to contact us.

The survey is designed to take approximately S minutes to complete. There are no right or wrong an-
swers to the survey questions. We are simply seeking your opinion.

If you are not the relevant contact point, we would be pleased if you could direct us to a relevant repre-
sentative within your organization for this inquiry.

For any kind of clarification, or if you do not wish to be contacted for this research project, you can
notify directly to eiburs @polito.it.

A.1.2 The company
Your business has been identified as cleantech based on the business description in company accounts.
In our classification of cleantech we refer to: “(new) sustainable technologies and solutions able to offer

the market a diverse range of products, processes and services to provide higher environmental perfor-
mances. Cleantech is based on challenges such as reducing the use of natural resources, lowering the
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energy consumption, improving energy generation cycles and cutting or eliminating emissions, pollu-
tants, and wastes” .

Since the survey grounds on this definition, please refer to (the part of) your business that is more related
with this.

1. Concerning the decision to operate in the cleantech sector, which of the following statement is mostly
appropriated? (1 choice)

(O My company does not operate in the cleantech sector

(O My company always had its core business in the cleantech sector

(O My company switched ALL of its activities to the cleantech sector at some point in time
(O My company switched PART of its activities to the cleantech sector at some point in time
(O Other (please specity)

Skip To: End of Survey if 1. Concerning the decision to operate in the cleantech sector, which of the
following statement i... = My company does not operate in the cleantech sector

2. What are the main drivers for your company to operate in the cleantech sector? (from 1 to 3 choices)
(O Enhanced business opportunities (new or existing)
(O Pressure from stakeholders
(O Compliance with regulations and standards
(O Public sector incentives
(O Brand reputation
(O Company mission and vision
(O Financial motives
(O Other (please specity)

3. What are the main difficulties your company faced after you entered the cleantech sector? (from 1 to
3 choices)

(O Lack of demand for cleantech products/services

Lack of suppliers with a sustainable orientation
Shortage of highly skilled workers

Limited access to external financing

Stringency or uncertainty of standards and regulations

Complexity of developing technologies

O O O O O O

Inadequate intellectual property regimes

(O Other (please specity)
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4. How much the following types of uncertainty are affecting your activities? (1 choice for each row)

Does Marginally  Strongly
not affects affects
affect
TECHNOLOGICAL uncertainty (due to technolog- O O O
ical constraints and limitations)
MARKET uncertainty (due to volatility in the mar- O O O
ket)
REGULATORY uncertainty (due to unpredictabil- O O O

ity of policy-maker decisions)

5. The European Green Deal is a package of policy initiatives, which aims to set the EU on the path to
a green transition, with the ultimate goal of reaching climate neutrality by 2050. What is your company
doing to meet the goals set by the European Green Deal? (from 1 to 3 choices)

(O Using green technologies (new or existing)

(O Using sustainable suppliers and procurement policies
(O Offering green products/services

(O Offsetting carbon emissions

(O Encouraging remote working

(O Upskilling workforce

(O Other (please specity)

A.1.3 Innovation

The following questions are dedicated to the clean technologies your company is developing.

6. N.B. The Technology Readiness Level (TRL) is a measure from 1 to 9 assessing technology maturity.
Each level represents a specific stage of development and testing of a technology, with higher levels
indicating more advanced and closer-to-market technologies. How would you define the readiness level
of the CORE CLEAN TECHNOLOGY embedded in the company’s main project (TRL) ? (1 choice)

(O MY COMPANY DOES NOT DEVELOP CLEAN TECHNOLOGIES
(O TRLI basic principles observed

(O TRL2 technology concept formulated

(O TRL3 experimental proof of concept

(O TRLA4 technology validated in lab

(O TRLS5 technology validated in relevant environment
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(O TRL6 technology demonstrated in relevant environment

(O TRL7 system prototype demonstration in operational environment
(O TRLS system complete and qualified

(O TRLO actual system proven in operational environment

Display This Question: If 6. N.B. The Technology Readiness Level (TRL) is a measure from 1 to 9
assessing technology maturi... !|=MY COMPANY DOES NOT DEVELOP CLEAN TECHNOLOGIES

7. Referring to your cleantech products or services recent innovations, has your company recently
engaged in the following innovation activities? (1 choice for each row)

Yes No
In house R&D O O
Joint R&D projects O O
Industrial partnerships (joint ventures, alliances) O O
and/or M&A
External consultancy O O
Universities/research centers collaboration O O

Display This Question: If 6. N.B. The Technology Readiness Level (TRL) is a measure from 1 to 9
assessing technology maturi... !|=MY COMPANY DOES NOT DEVELOP CLEAN TECHNOLOGIES

8. What has your company done to protect its cleantech intellectual property? (1 choice for each row)

Yes No
Apply for a patent O O
Apply for a utility model O O
Register an industrial design O O
Register a trademark O O
Use trade secrets O O
Claim copyright O O
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A.1.4 The 4 pillars
Regulatory environment

9. How much are regulations/policies on the below area affecting your cleantech activities? (1 choice
for each row)

Does Marginally  Strongly
not affects affects

affect
Product safety O O O
Consumer protection O O O
Operational and worker safety O O O
Environmental O O O
Intellectual property O O O
Tax O O O
Employment O O O
New technologies introduction and development O O O

10. What are the undesirable effects of recent regulations/policies on your cleantech activities? (from 1
to 3 choices)

(O Obstruct the innovation

(O Create operational uncertainty

(O Generate an excessive administrative burden

(O Generate an unbalanced competition with extra-EU companies
(O There are NOT undesirable effects

(O Other (please specity)

11. Which of these regulations/policies can mostly support technological development in the cleantech
sector? (from 1 to 3 choices)

(O Direct policies (e.g. grants)

(O Tax incentives (e.g. tax breaks)

(O Boosting outcomes (e.g. no income tax, hyper amortization)
(O Public procurement (e.g. the State creates an early market)

(O Regulation/standardization (e.g. the State issues product-specific regulation)
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(O Development of complementary assets (e.g. Infrastructure for recharging electric vehicles)
(O Governmental guidelines for the measurement and the report of environmental performance
(O Dialogue and networking to enhance international co-operation

12. Referring to the main regulations/policies relevant to your core cleantech activities, how much do
you agree on the following statements? (1 choice for each row)

Completely Partly Neither Partly Completely

dis- dis- agree or agree agree
agree agree dis-
agree

Definitional details are clearly O O O O O
stated (e.g. Definitions, main
entities involved, exceptions,
taxonomy)
The objectives are set in a O O O O O
transparent and clear way
The scope is clearly designed O O O O O
(territory, duration and ad-
dressees)
The prioritization of goals and O O O O O
measures is well defined
They are practically enforce- O O O O O
able
The monitoring activities are O O O O O

clearly disclosed

Access to funding

13a. Does your company have any plans to raise funds from EXTERNAL investors for its ongoing
activities? (1 choice)

O Yes

O No
(O Ido not know

Display This Question: If 13a. Does your company have any plans to raise funds from EXTERNAL
investors for its ongoing acti... = Yes

13b. How much do you want to raise for your activities in the next five years? (1 choice)

O < 500k€
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O 500k€-2M€

O 2M€-5M€

O SM€-10M€

O 10M€-50M€

O > 50M€

(O T prefer not to answer

Display This Question: If 13a. Does your company have any plans to raise funds from EXTERNAL
investors for its ongoing acti... = Yes

13c. How much of the funding you intend to raise will be dedicated to support cleantech activities? (1
choice)

O 0%
O 1-25%
O 26-50%
O 51-75%
O 76-100%
14. What is the main challenge in participating in public funding programmes? (1 choice)
(O Lack of awareness of their existence
(O Time consuming and complex application process
(O High competitiveness
(O We did not experience any difficulty
(O Other (please specity)

15. Has your company used or would consider using the following financing instruments? (1 choice for
each row)

Used Would Would
con- never
sider use
using

Internal financing O O O
Bank debt O O O
Private/venture debt O O O
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Skills

Equity

Asset-based finance (e.g. leasing and hire pur-
chases, factoring and invoice discounting)

Online alternative finance (e.g. crowdfunding)
Grants

Hybrid financing instruments (e.g. tax deductibility,
convertible loans)

Green/ESG bonds

16. State if the skills listed are needed in your company and if you are going to outsource them (1 choice
for each row)

Data science and business intelligence skills

Technology and engineering skills

Design skills

Finance and accounting skills

Legal skills

Marketing and PR skills

Research and science skills

Business and strategic planning skills

Intellectual Property management skills

Sustainability skills

Soft skills (communication, problem solving, team-
work)
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Needed
and
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avail-
able

o o o o o o o O O O O

Needed
and will
be in-
ternally
pro-
vided

O

o o O o 0O o o O O O

Needed
and will
be out-
sourced

o o o O o o o O O O O

Not
needed

o O o o o o o O O O O



Supply chain
17. Where are your suppliers mainly localized? (1 choice)
(O Locally /within the region
(O Nationally
O EU
(O Extra EU
18. Which are the main reasons for the selection of the current pool of suppliers? (from 1 to 3 choices)
(O Price
(O Physical proximity
(O Ease of doing business
(O Cultural affinity
(O Quality
(O Sustainability
(O Other (please specity)

19. Which of the following policy goals should the government pursue to improve the resilience of
supply chains in your country? (from 1 to 3 choices)

(O Lower the costs and increase access to digital trade
(O Implement trade facilitation measures: streamline and automate border processes
(O Ensure stable, transparent, and predictable trade and investment policies

(O Work on critical infrastructures: prescriptive regulatory tools, compensation mechanisms, and
voluntary frameworks

(O Ensure the supply of essential goods
(O None of the above

(O Other (please specity)

20. Which of the following actions is YOUR COMPANY considering to make its supply chain more
resilient? (from 1 to 3 choices)

(O Postponement (producing or shipping goods once customer orders are received)

(O Selective risk-taking (producing or shipping goods based on anticipated customer demand)
(O Hedging (diversifying suppliers and location of production)

(O Control (through vertical integration of main suppliers)

(O Transferring or sharing risks (via outsourcing and offshoring)

(O Security (identifying shipments at risk, facilitated by information technology)

(O None of the above

(O Other (please specity)
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A.1.5 The responder

21. How much would you agree with the following statements about the EU Green Deal (EGD)? (1
choice for each row)

Completely Partly Neither Partly Completely
dis- dis- agree or agree agree
agree agree dis-
agree
The EGD is difficultly enforce- O O O O O
able
The EGD’s goals are too ambi- O O O O O
tious
The EGD will create a more O O O O O
predictable and clearer regula-
tory environment
The EGD is NOT promoting O O O O O
common incentives across the
EU
The implementation of the O O O O O
EGD is not financially sup-
ported by the EU
The EGD creates disparities O O O O O
among EU regions and coun-
tries
The EGD requires a difficult O O O O O
coordination among the EU
member states
22. How achievable do you think are the following scenarios? (1 choice for each row)
Completely Partly Neither Partly Completely
dis- dis- agree or agree agree
agree agree dis-
agree
The EU as a whole being net O O O O O
zero by 2050
Your country being net zero by O O O O O
2050
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Your organization being net O O O O O
zero by 2050

At the bottom some optional questions so that we can get back in touch for further information and a
possible interview.

23. What is your position in the company? (Please, specify both the role and the business unit)
24. What is your name and surname?
25. What is your email address?

26. What is your phone contact? (Please, remember to specify the national prefix e.g. +39 3331234567)

A.2 Email

Dear [Recipient’s name],

We sincerely thank you for starting to fill out our survey. We appreciate the time you have taken to share
your opinions and experiences with us.

Currently, there are only [number of responses missing | responses left to complete the survey. Your
full participation is essential to ensure the highest quality of the information we are collecting.

We kindly ask you to take a few extra minutes to answer the remaining questions. The answers you have
already provided have been recorded. If you don’t need to make any corrections, feel free to proceed
with the survey until you encounter the first unanswered question. Your contribution is extremely
important to us and will help shape the future of the European cleantech ecosystem!

To complete the survey, please follow the link: [link]

Thank you again for your cooperation.

Best regards,
Eiburs research team
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