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Foreword 

In a set of joint studies carried out over the past ten years, our two organisations have highlighted the importance of 
intellectual property for the European economy, whether on the level of the entire economy, sectors or individual firms. 
The macro-level studies have shown that industries that use IP rights intensively account for a high and increasing share 
of Europe’s economic output, employment and trade. 

On the level of individual companies, ownership of patents, trade marks and designs is associated with superior 
performance in terms of job creation and productivity (as measured by revenue per employee). This relationship is even 
stronger when the IP rights registered by the company are European-level rights.

The link between IP rights and company performance is especially clear in the case of small and medium-sized 
enterprises (SMEs). We have also shown that companies that are active in the area of IP rights are more likely than other 
companies to experience high growth in subsequent years.

The present study adds a further dimension to the body of knowledge on the importance of IP. It focuses on how 
newly started, innovative companies obtain the financing that allows them to develop their ideas into products in the 
marketplace. It also examines how IP rights facilitate successful exit of the providers of initial financing through sale to 
another company or a flotation on the stock market. 

The evidence adds up: IP rights are a crucial underpinning of the modern economy. 

Innovation, and the need to support it, will play an even more important role in the future. Europe is facing challenges 
from climate change, possible future pandemics and strategic competition with other regions of the world, but at 
the same time needs to create future growth and jobs. IP rights facilitate this innovation by making it possible for the 
inventors and creators to protect their inventions and creations, helping them to access financing and later earn their 
rewards through a successful exit.

Europe still lags behind other regions, including the US, when it comes to financing innovative startups. The actions 
needed to meet this challenge are varied, but making the IP system more accessible to newly started, innovative 
companies is part of the solution. EU trade marks and European patents appear to be instrumental in this, and as of 
this year the Unitary Patent also paves the way for deep-tech ventures to scale up in a much larger market. Making IP 
even more accessible is also what drives the vision behind the strategic plans of both the EPO and the EUIPO in their 
programmes to support SMEs, as well as initiatives such as the IP Action Plan of the European Commission.

We hope that this report contributes to a better understanding of the role of IP in EU’s society and economy, driving 
home the fundamental message that IP is for everyone.

 
 
António Campinos 
President, European Patent Office

João Negrão 
Executive Director, the EUIPO
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1. Executive summary 

The spectacular growth of the European startup 
ecosystem in recent years has been a major boost for 
the European economy. Startups are increasingly seen 
as engines of economic growth, with strong potential 
to address the key European challenges of digitalisation, 
sustainability and industry competitiveness through 
innovation. Nevertheless, Europe still faces significant 
challenges in bridging its funding gap with respect to  
the US. 

This study examines the role of intellectual property 
(IP) rights ‒ specifically patents and trade marks ‒ in 
facilitating access to finance for European startups. To 
this end, it assesses the links between the filing of IPRs by 
startup firms and their success in raising venture capital 
(VC), as well as the signalling power of patents and trade 
marks as predictors of successful exit strategies for 
investors.  

These questions are especially relevant today, after 
the shock of COVID-19 and the recent monetary policy 
tightening led to a decline in investment in European 
startups in 2022. As reduced VC spending and weaker 
growth forecasts are putting an end to an era of easy 
access to venture capital, IP rights deserve strong 
attention as a means not only of capturing the value 
potential of their intellectual assets but also of signalling 
this value to investors.
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Main findings

On average, 29% of European startups have filed 
for registered IP rights, though there are significant 
differences between industry sectors. Biotechnology is 
by far the most IP intensive sector, with nearly half of 
startups using patents or registered trade marks. Other 
IP-intensive sectors include science and engineering 
(with patent users at 25% and trade mark users at 38%), 

healthcare (patent users at 20% and trade mark users 
at 40%) and manufacturing (patent users at 20% and 
trade mark users at 36%). Startups with registered IP 
rights exist in all sectors, with a stronger reliance on 
trade marks in sectors that are not IP-intensive, whereas 
startups that use patents tend to be more concentrated 
in a smaller number of technology-related sectors.
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Note: The Figure compares shares of patent and trade mark applicants by sector in the initial sample. The size of the circles represents the number of firms from the sector in the 
initial sample.
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Startups increasingly make use of IP rights as they grow, 
with a strong focus on European IP rights at all growth 
stages. While 10% of startups that were invested in by 
VCs in seed stage rounds have filed a patent application, 
this proportion rises to 28% in the early growth stage and 
44% in the late stage rounds (Series C and beyond). The 
share of trade mark users similarly increases from 28% in 
the seed stage rounds to 53% in the early stage rounds 
and 72% in the late stage rounds. More than 80% of 
startups with a patent in the seed stage financial rounds 
have filed a European patent application. The share of 
startups with a trade mark that have filed for an EU trade 
mark increases from 47% in the seed stage rounds to 81% 
in the late stage rounds.

Figure E2 

Share of startups with IPR at different stages of financing

  Uses TM       Uses patent        Uses TM and patent      

Note: The first panel presents the number of events in each stage of financial round. The second panel shows the share of startups having applied for various combinations  
of IPRs prior to the date of the financial round. The third panel presents the share of startups within each category that applied for protection in the form of an EUTM, a European 
patent or both prior to the date of the financial round.
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The filing of patent and trade mark applications in the 
seed or early growth stage is associated with a higher 
likelihood of subsequent VC funding. This effect is 
particularly important in the early stage, with a 4.3 times 
higher likelihood of funding for startups that filed for 
trade marks, and a 6.4 times higher likelihood of funding 
for startups that filed for patents. Startups that filed for 
both trade marks and patents show the highest likelihood 
of funding in both the seed and the early stage.
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The filing of European patent and trade mark 
applications is associated with an even higher likelihood 
of subsequent VC funding for startups. Although this 
result can already be observed in the seed stage, it is 
especially strong in the early growth stage. Startups with 
an EU trade mark application have a 6.1 times higher 
likelihood of obtaining early-stage funding, compared 
to 2.8 times for those that only filed for a national trade 
mark. European patents are associated with a 5.3 times 
higher likelihood of early-stage funding, compared with 
3.8 times for the relatively smaller number of startups 
that have only national patents.
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Increase in odds of funding for startups with European versus national patent or trade mark applications
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The filing of patent and/or trade mark applications is 
associated with a more than twice as high likelihood of 
successful exit for investors. The highest likelihood of 
initial public offering (IPO) or acquisition is observed for 
startups that filed for both patents and trade marks. A 
higher likelihood is also observed for startups that filed 
for European IP rights than for those that make use of 
national-level rights only.
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Increase in odds of exit for startups with prior patent or trade mark applications
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2. Introduction 

Recent years have seen a spectacular growth of the 
startup ecosystem in Europe – with a venture capital 
(VC) deal value reaching EUR 110.8bn in 2021, compared 
to EUR 9.4bn in 2013 (PitchBook, 2023). A new generation 
of European ventures has emerged on the world stage 
as a result. This development, which resulted in the 
emergence of a more mature European VC industry, 
along with growing interest from non-European 
investors, has yielded a major boost for the European 
economy. Startups are viewed with growing interest by 
policymakers as engines of economic growth, with strong 
potential to address the key European challenges of 
digitalisation, sustainability and industry competitiveness 
through innovation and the leveraging of cutting-edge 
technologies. As a result, various policy schemes have 
been established at the national and EU levels to further 
support this ecosystem.     

Nevertheless, Europe still faces significant challenges 
in bridging its funding gap as compared with the US. 
Besides a specific lack of support for university spin-
offs and the persistent challenges of scaling up across 
European countries, the relative scarcity of funds large 
enough to support high-growth companies through 
their successive growth stages remains an important 
issue (Quas et al., 2022). Difficulties are compounded 
for so-called “deep-tech” startups that develop new 
technologies and engineering approaches. Indeed, such 
ventures typically have both a high R&D intensity and 
a high asset intensity. As a result, they require high 
amounts of long-term capital to bring novel technology 
to market, with few investors being prepared to embrace 
such risks (EIC, 2022; Hello Tomorrow and BCG, 2021).  

Against this backdrop, this study assesses the role of 
intellectual property rights (IPRs) ‒ specifically patents 
and trade marks ‒ in facilitating access to finance for 
European startups. This question is especially relevant 
today, after the shock of COVID-19 and the recent 
monetary policy tightening led to investment in European 
startups reverting in 2022 to its level in 2020 (Sifted, 
2022). As reduced VC spending and weaker growth 
forecasts are putting an end to an era of easy access to 
venture capital, IP rights deserve strong attention as a 
means not only of capturing the value potential of their 
intellectual assets but also of signalling this value to 
investors.

2.1   The challenges of startup funding and exit 

Because their lean organisation allows for creativity and 
agility, startups are particularly suited to innovation. 
However, they also face specific challenges in converting 
innovative ideas into market success. Their business 
models are riskier ‒ thus reducing their access to 
capital markets (Lee et al., 2015), both by limiting the 
scope of potential lenders and by increasing the cost of 
financing. Moreover, the intangible assets developed 
by innovative startups are a source of information 
asymmetry with investors, making it all the more difficult 
for the traditional financial sector to value and support 
such innovative ventures (Lerner, 2002; Colombo, 2021). 
According to some estimates, only one in thousand 
achieve successful financial exit for investors such as 
an initial public offering (IPO) or high-value acquisition 
(Catalini et al., 2019), but those that do achieve such an 
exit have a disproportionately high impact on  
the economy.

Due to the higher risks and information asymmetries 
involved in their business ventures, startups tend to rely 
more on equity finance from VC funds than on debt (Hall, 
2010). VC funds can be defined as equity-linked financial 
investments in private companies, where the investor 
performs an active advisory role in the management of 
the financed entity (Kortum and Lerner, 2000). A deeper 
insight into the strategy of financed firms, coupled 
with market expertise, allows VC investors to reduce 
information asymmetry gaps and enables them to 
provide finance for ventures that may be too risky for 
other investors (Lerner, 1995). They can also reduce the 
risks related with early-stage investments by remaining 
actively involved in the management of the financed 
company (Lerner, 2002) and facilitating access to key 
complementary assets (Park and Steensma, 2012) to 
increase the odds of subsequent innovation (Arqué-
Castells, 2012) and its implementation (Kortum and 
Lerner, 2000).    

Only a small fraction of startups reach maturity with the 
original founder still exerting control over the company. 
Entrepreneurial exit through an initial public offering 
(IPO) or acquisition may be the best solution for further 
growth of the company by providing funds for R&D 
investments and market expansion. In some sectors, 
due to prohibitive costs of placing new products on 
the market, exit is the only viable option for small-scale 
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startups to further finance innovation (Renko et al., 2022) 
while offering liquidity and freeing up resources that the 
entrepreneurial founder can use for other innovative 
ventures (Aggarwal and Hsu, 2014). As such, a successful 
exit is a key indicator of entrepreneurial success, and is of 
vital importance not only for the entrepreneurial founder 
but also for investors.       

2.2   Startups and IP rights  

Small innovating firms typically have few assets early on 
in their lives, apart from their foundational intellectual 
assets. In particular they lack complementary assets, such 
as expertise and infrastructure for product development, 
manufacturing, legal matters, sales, distribution and 
customer service activities (Arora et al., 2001). In this 
context, decisions regarding intangible assets and related 
IPRs may be key drivers of the entrepreneur’s success and 
exit options in the longer term.  

There are various ways in which formal IPRs such as 
patents and trade marks can support the development 
of innovative startups. Patents give the right to prevent 
others from using the invented technologies, while 
trade marks are a legal safeguard for investment in 
intangibles and unique product characteristics appealing 
to consumers. The protection that patents and trade 
marks confer is primarily needed to secure the exclusive 
exploitation of innovative ideas in the market, thereby 
enabling the startup to generate sufficient returns 
on risky investments (Arora et al., 2008). Results from 
surveys of European patent applicants show, for instance, 
that “commercial exploitation” and the “prevention of 
imitation” are the two key motives for filing a patent, 
and that these two motives are even more important for 
small and medium-sized enterprises (Torrisi et al., 2016; 
EUIPO, 2016; EPO, 2019; EPO/EIB, 2022). Importantly, IPRs 
also help ensure freedom to operate (FTO) by protecting 
ongoing or future development and providing a lever 
to negotiate cross-licensing agreements in the case of 
infringement of third-party IPRs (Torrisi et al., 2016;  
Walsh et al, 2016). 

Besides these fundamental functions, well-managed 
IPRs can generate an even wider range of benefits, such 
as setting up collaborations and licensing arrangements, 
securing investment and facilitating technology 
transactions (Brant and Lohse, 2013; Castaldi, 2019; de 
Rassenfosse et al., 2016). These benefits are particularly 
significant for innovative startups, as a means to 
compensate for their resource constraints. 

Engaging in collaborations with other companies or 
research organisations is a way for startups to leverage 
their strengths while using their partners’ assets to fill 
gaps in expertise and resources (Park et al., 2002; Lee 
et al., 2010; Zeng et al., 2010; Hsu and Ziedonis, 2013). 
IPRs play a pivotal role in this. Besides protecting the 
intellectual assets initially contributed by the parties, 
they are used to organise the exploitation of joint results 
and to share the associated benefits. Licensing out 
IPRs is likewise an effective means for small businesses 
to leverage the partners’ assets and expertise with a 
view to rapidly scaling up their activities, reaching out 
to new markets and generating additional revenues 
from innovation (Arora and Ceccagnoli, 2008). Available 
evidence indicates, for instance, that European SMEs are 
willing to license up to 48% of their patented inventions, 
as compared with 16% for large companies, and that they 
actually license about a third of these inventions, while 
large companies license only 9% of theirs (Gambardella  
et al., 2005).  

Appropriating a startup’s intellectual assets and 
leveraging them to seize growth opportunities requires 
a proactive and resource-effective approach to IPR 
management (EPO, 2017). Rather than focusing on the 
short term, a startup must anticipate the interplay 
between IP management and commercial success in 
order to formulate an effective IP strategy early on 
(Neuhäusler, 2012). Failure to do so can create problems 
subsequently, such as foreclosing partnership or funding 
opportunities, or exposing the startup to litigation risks. 
Developing an IPR strategy is especially challenging for 
smaller firms that are scaling up their activities beyond 
their domestic market (OECD, 2010; Hall et al., 2013). To 
secure effective protection in future strategic markets, 
firms must indeed be prepared to invest significant 
resources in building an international IPR portfolio at an 
early stage of their development process. 

2.3   IP rights as a signal for investors 

IP rights play an important role in facilitating access 
to finance for innovative startups. Public information 
on IPRs granted by independent authorities conveys 
valuable information about technological and marketing 
activities of a startup (Long, 2002), thus reducing 
information asymmetries between the innovative 
entrepreneur, business partners and the prospective 
financiers (Veugelers and Schneider, 2018). As a result, 
early investment in securing IP protection may constitute 
a credible signal of otherwise unobservable value to VC 
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1 Such companies are defined in the academic literature as those that have passed the seed and series A stages and are ready for the series B stage or higher stages  
 (Duruflé et al. 2017)

managers and investors (Colombo, 2021; Spence, 1973), 
helping them make decisions under uncertainty (Long, 
2002; Hottenrott et al., 2016; Farre-Mensa et al., 2016).  

IPRs help secure higher returns for investors by reducing 
competitive pressures, achieving price premiums over 
the competitors or increasing revenue through licensing 
agreements (Hsu and Ziedonis, 2013). Recent research on 
US startups concludes, for instance, that a patent grant 
generates on average 55% higher employment growth 
and 80% higher sales growth five years later, and that 
the patent owner also pursues more, and higher-quality, 
follow-on innovation. (Farre-Mensa et al., 2020). Available 
evidence from Europe likewise points to a higher turnover 
(EPO/EUIPO, 2021; OHIM, 2015) and higher chances of 
achieving (high) growth (EPO/EUIPO, 2019) for small firms 
owning IP rights. A proprietary product or technology 
for which a startup has an exclusive right may thus be a 
key argument for a VC to invest in a company or to get 
the best exit terms. Control over critical IPR may also 
increase the bargaining power of startups for securing 
the financial resources necessary for their business plan 
implementation and help them getting access to such 
resources. Patents have also been found to be associated 
with a reduction in time to IPO for startups (Stuart et al., 
1999). Conversely, lack of patent protection over crucial 
technologies may be seen as an important limiting factor, 
reducing startup odds of market success in the future 
(Lerner, 2002).  

Patents and trade marks play different but 
complementary roles in this context. 

Patent filings are effective indicators of the technical 
capabilities of the firms and their employees, which 
can facilitate access to finance for both small and large 
firms (Hottenrott et al., 2016). Once granted, patents 
certify the novelty and scope of the invention, as well as 
giving it legal protection. They may involve significant 
costs but also lengthen the time needed to market 
new products, thus lending credibility to the founders’ 
claims about the long-term growth prospects of their 
ventures (Kleinert, 2023). A number of studies provide 
consistent evidence of the effectiveness of such signals 
in attracting VC investors in Europe (Häussler et al., 2012: 
Colombo et al., 2023), the US (Hsu and Ziedonis, 2013; 
Hoenig and Henkel, 2015; Farre-Mensa et al., 2016), China 
(Chen et al., 2018; Zhang et al., 2019) and Israel (Conti et 

al., 2013; Colombo et al., 2023). The use of patents as a 
protection mechanism and a signal mainly concerns high 
technology startups, in sectors such as the life sciences, 
medical devices, semi-conductors and information 
and communication technologies, although patented 
inventions also may prove particularly valuable assets 
in sectors where they are usually scant. Recent evidence 
underlines the active role of VC investors in exploiting 
patent information, with the most experienced funds 
being better able to deal at an early stage with radical 
inventions, both with more earning potential and more 
risks (Colombo et al., 2023). 

Trade mark protection, due to its relatively lower 
costs, is especially attractive to small firms, including 
startups. It provides information on the commercial 
potential of startups (Renko et al., 2022; Gruber, 2004), 
while demonstrating their founders’ awareness of the 
importance of marketing assets protection (Block et 
al., 2014). Trade marks reinforce the benefits from other 
forms of formal and informal IP protection, such as the 
first mover advantage or trade secrets. Like patents, 
they are signals of innovativeness (Flikkema et al., 
2014), especially in sectors where patents and other IPR 
protection mechanisms have limited use, such as services 
(Schmoch, 2003; Block et al., 2014). New trade mark 
filings may be particularly strong signals of the maturity 
of “scale-up” companies which have overcome the 
exploratory phase of their development, found suitable 
market niches and are ready to scale up their activities.1

Importantly, both patents and trade marks survive 
beyond bankruptcy, therefore providing further 
security to investors and lenders (de Rassenfosse and 
Fischer, 2016). Available evidence shows that in the 
US, patent-secured venture debt was used to finance 
36% of technology startups in the sectors of computer 
software, semiconductors and medical devices, and that 
startups with patent-backed loans tend to raise more 
equity capital than those without (Hochberg et al., 2018). 
Another study finds that almost 70% of patents from 
failed US startups have been sold (Serrano and Ziedonis, 
2018), thus highlighting the need for a market for IPRs 
to enable IPR-backed loans for startups. Another recent 
study focusing on France finds that firms from diverse 
industries use selected trade marks (72%) and patents 
(26%) as collateral assets to secure loans, with large 
positive effects on debt financing, in particular for small, 
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financially constrained firms, and a positive impact on 
firm-level growth (Ciaramella et al. 2022). Studies also 
found that venture capitalists are more likely to fund,  
or value highly, those ventures that could already  
claim (plans for) the commercialisation of their product  
through trade mark ownership (Block et al., 2014; Zhou  
et al., 2016). 

Against this background, Häussler et al. (2012) find that 
having at least one patent application reduces the time 
span from application to the first VC investment. In 
addition, startups with higher patent quality appear to 
receive financing faster than other ventures. Previous 
studies have confirmed that firm governance choices at 
birth, including decisions on IPR protection strategies, 
are indicative of the underlying quality of the firm, and 
thus are related to the probability of obtaining VC finance 
and equity growth (Catalini et al., 2019). Patents were 
also found to matter more for startups that do not have 
alternative means for demonstrating their quality, and 
in earlier stages of financing (Hsu and Ziedonis, 2013). 
However, Block et al. (2014) find that trade marks may 
be an even better predictor of VC financing than patent 
application stocks, as pending patent applications do not 
yet secure legal exclusivity.

2.4   About this study 

In the present report, the signalling value of the IPR 
portfolio for bridging information gaps between 
entrepreneurial founders and the financial market will 
be tested empirically. The main purpose of the study is 
to examine whether there is a link between the filing of 
patent and trade mark applications by startup firms and:  

 — access to finance, in particular through investment 
vehicles (venture capital funds, corporate venture 
funds, etc.)

 — successful exit strategies of innovative startups

This study complements our previous reports, which 
focused on the relationship between IPR behaviour 
on one hand with turnover and growth on the other. 
Those performance metrics are less relevant in case of 
technologically oriented startups, as the most successful 
startups are often acquired or go public even before  
they break even or achieve substantial sales (Renko  
et al., 2022).

The IP rights considered in this study are patents and 
trade marks, both at the national level and the European 
level. The literature summarised above has shown that 
these two IP rights are good indicators of innovation 
and are often complementary, with patents signalling 
technological innovation and trade marks indicating 
the development of new products and services as 
well as the likelihood of entry into new markets. It is 
those characteristics of a startup that are of interest to 
providers of financing. 
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3. Data and methodology

The purpose of this study is to investigate the link 
between the filing for IP rights by startups and their 
access to finance. To that end, data on patent and trade 
mark applications are combined with data on startup 
financing at their seed, early (Series A or B) or late (Series 
C and beyond) funding stages.2

The link between IPR and financing is explored using 
descriptive statistics as well as econometric analysis. This 
section explains the data sources and the methodology 
used.

3.1    Data on VC financing and exit

Basic demographic and financial information about 
startups was sourced from Crunchbase.3  Crunchbase is 
a commercial database that provides data on startups of 
potential interest for financiers or acquirers. A distinctive 
feature of Crunchbase is the inclusion of information 
about startups’ funding and subsequent public listings or 
acquisitions. However, only a fraction of firms available 
in Crunchbase participated in any financial rounds or 
experienced acquisition or IPO. Crunchbase data is 
generated by an active community of contributors, 
including the venture capital community, with more 
than 4 000 members, and subsequently verified by 
Crunchbase staff.4 

The funding information in Crunchbase includes the type 
of financial round which a startup participated in and 
the date on which the financial round was announced 
and, in some cases, the amount of finance obtained by 
the startup. Crunchbase also provides information about 
acquisitions and initial public offerings (IPOs), with the 
date on which the exit events were announced and, in 
some cases, the exit value of a firm. Crunchbase classes  
a firm in one or several sectors. This classification is 
unique to Crunchbase and does not follow standard 
industry classifications used by Eurostat or other 
statistical offices.5 

Crunchbase covers firms active in all countries of the 
world. The final sample of startups used in this study 
is restricted to firms available in Crunchbase that were 
founded after 1999 and have a registered office in one of 
the member states of the European Patent Organisation. 
Overall, the project sample includes information on  
298 665 firms meeting those criteria. The final sample 
used in econometric models includes both firms that 
participated in financial rounds or experienced exit and 
firms that did not experience such events.

Previous research suggests that the signalling power 
of IPR is most effective at the initial stages of startup 
development. Hsu and Ziedonis (2013) have shown that 
the importance of patents as a signal of startup quality 
diminishes over time. Block et al. (2014) established 
the same pattern for trade mark signalling. IPRs play 
a more important role in earlier funding rounds when 
the information asymmetries between founders and 
VCs are most pronounced. In subsequent rounds, more 
information about the startup’s prospects is revealed 
via other mechanisms. In fact, staged financing rounds 
have been institutionalised to reduce the uncertainty 
around the performance of the company being financed. 
At earlier stages the financial resources involved 
are relatively low. The amount of financing rises in 
subsequent rounds as the startup gains experience 
and a track record, making for greater availability of 
information related to its prospects (Stuart et al., 1999). 
Additionally, the seed and early-stage financial rounds are 
more numerous than later-stage events. As seen in Figure 
6, the data set used in this study contains many more 
observations for seed and early-stage financial rounds 
than for later stage rounds. 

Therefore, seed and early-stage financial rounds are one 
of the two focus areas of the present study. However, 
since a successful transition from startup to a self-
sustaining business often involves an exit event such as 
an IPO or the sale of the company, exit is the other focus 
area for the analysis in section 5.

2 See section 5 for a more detailed description of the funding stages.

3 For more information, see https://www.crunchbase.com/.

4 Although the inclusion of firms in the Crunchbase database is a rigorous process and the data quality is frequently monitored, the subset of newly founded firms that are  
 added to this repository may not be complete and the criteria used for adding new firms are not fully transparent. The database coverage may therefore differ depending on 
  the country of registered office and sector. Nevertheless, a comprehensive assessment of Crunchbase performed by the OECD has shown that aggregate statistics on VC  
 funding “tend to be reasonably similar to the same figures produced with an alternative and more established source” (Dalle et al., 2017). Crunchbase data have been used  
 as a source of data on startups in numerous academic papers in recent years.

5 A full description of sector classification in Crunchbase is available at  
 https://support.crunchbase.com/hc/en-us/articles/360043146954-What-Industries-are-included-in-Crunchbase.
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3.2    Data on IPR status of startups

The two IP rights whose relationship to funding is 
analysed in this study are patents and trade marks.

Häussler et al. (2012) argue that due to the length of the 
examination process, VCs may be willing to base their 
decisions on patent applications rather than on patent 
grants. VCs often have access to the documentation 
delivered by patent attorneys and have the expertise 
allowing them to assess the probability of patent grant. 
Due to the skewed distribution of patents’ values, 
patent quality assessment ability is crucial for the VCs 
investing in high-technology sectors. This was confirmed 
by Häussler et al. (2012), who found that VCs are able to 
detect high-quality patent applications even before the 
availability of additional information, such as forward 
citations or a positive examination result. The grant event 
does not contribute to the probability of obtaining VC 
financing, as the pertinent information has already been 
accounted for by VCs (Häussler et al., 2012).  

Given these arguments, in the present study, the IPR 
activity of startups is measured by applications for 
patent and trade mark protection at national IP offices, 
the European Patent Office and the European Union 
Intellectual Property Office. The EPO’s patent databases 
were the principal source of data on national and 
European patents. Information on national patent status 
includes the first patent application filed in any national 
office, including offices located outside Europe. The 
EUIPO’s trade mark register was the source of data on 
European Union trade mark (EUTM) applications filed by 
startups. Information on national trade mark applications 
was sourced from TMview records.6  Since the data stored 
in TMview is limited in scope, the project team was able 
to examine startup filings at national offices only in the 
country where the startup in question is registered.

The main variables of interest in this study relate to a 
startup’s record of patent and trade mark applications 
– or “IPR status” – at a given point in time. This is 
determined by the date of filing of the first patent or 
trade mark application, distinguishing between national 
and European filings.

The IPR databases were matched with the Crunchbase 
database in order to obtain as complete a picture as 
possible of the IPR activity of and the financing obtained 
by the startups in the sample.

3.3    Econometric estimations

The data gathered for the present study contains not 
only information on whether a startup participated in a 
financing round or underwent a successful exit, but also 
includes information about the exact timing of those 
events. Such data are best analysed using the “time-
to-event” (TTE) family of models. The Cox Proportional 
Hazard model (Cox, 1972; Fox and Weisberg, 2002) is the 
most popular time-to-event regression model, capable 
of analysing associations between the event incidence 
and a set of background variables. In the traditional 
proportional hazard model, the variables of interest are 
set at the baseline time and do not change during the 
observation period. However, the IPR variables in our 
dataset are time-dependent. Most often firms start 
as non-owners of IPR, and apply for IPR protection at 
different stages of their development. Thus, during the 
observation period, they may change their IPR status 
several times. There are extensions to the basic Cox 
model that are able to handle such cases (Therneau et al., 
2017). In the present report, all the Cox regression models 
are based on time-variant IPR status.7 

The proportional hazard model takes the following form:

                             h(t|X)=h0 (t)  exp( ß’ X)                        (1) 

where h(t|X) is the hazard function (the probability 
function of a funding or exit event) at time t given 
the matrix of background variables X, and h0(t) is the 
baseline hazard function. β is the vector with estimated 
regression coefficients. In all such models, the IPR 
variables of interest are dichotomous variables, denoting 
the IPR activity of a startup. The model coefficients can 
be interpreted as measuring the increases in the odds 
of the “hazard” related to IPR activity in comparison to 
firms that are not IPR-active. In this context, the “hazard” 
is interpreted as the likelihood of participation in a 
financial round or a successful exit (through sale of the 

6 TMview is a database maintained by the EUIPO that contains trade mark information on more than 114 million trade marks filed in Europe and beyond. For more detail, see:  
 https://www.tmdn.org/tmview/welcome#/tmview. 

7 In the case of IPR applicants, the period of observation is divided into sub-periods related to changes in IPR status. Each sub-period is treated as a new observation in the  
 dataset, with its start and end related to IPR application events. A firm that has been financed or has experienced exit is observed until participation in a financial round or  
 exit. In such cases the value of the variable status is updated to 1. For the majority of firms in the sample that did not experience such events, the end of observation is  
 associated with the date of the last information update in Crunchbase. In such cases, the value of the variable status remains 0 throughout the whole period from founding  
 to the last update in Crunchbase.
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company or an IPO). The hazard function is capable of 
gauging the strength of the tendency to change a status 
(obtaining finance or undergoing a successful exit) at 
any time point given the characteristics of the startup, 
including its IPR status, at that time point (Tuts and 
Schmid, 2016). Therefore, it is a tool that is capable of 
capturing the underlying dynamics of interplay between 
IPR activity, the odds of obtaining finance and the odds of 
a successful exit.  
 
Some startups might have participated in several 
financing rounds of the same type, or they may have 
been subjected to more than one acquisition. The 
standard proportional hazard models are not able to 
handle multiple events. There are alternative models that 
are able to handle such cases. However, since the number 
of such cases in the dataset is relatively low, the decision 
was taken to consider only the first event of a particular 
type for each startup, and to estimate the models using 
Cox proportional hazard models with time-dependent IPR 
variables. 
 

3.4    Control variables

In a regression analysis, it is necessary to take into 
account additional variables besides the variables of 
principal interest (in this case, IPR status of the startup). 
Such control variables, when specified correctly, allow 
the effect of the variable of interest on the dependent 
variable to be isolated. In this study, the main control 
variables are the sector in which the startup operates  
and the country in which it is based.

As seen in Figure 2 in section 4, the different sectors 
are not equally represented in the dataset. Also, the 
IPR profiles of firms differ considerably, depending on 
their sectors of activity. Figure 7 and Figure 12 illustrate 
that firms’ propensity to participate in various stages 
of financing and firms’ probability of exit may be 
determined to a large extent by the firms’ sectors of 
activity. 

The presence of venture capital, the availability of 
funds and the strength of the capital market are also 
characteristics that vary across the countries present in 
the dataset. Therefore, controls for the sector of activity 
and for the country where the startup is registered are 
important aspects of the analysis.
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Case study: OXEON
Company: Oxeon AB 
Locations: Borås, Sweden 
Founded: 2003
No. of employees: 34 
Products:  Tape-woven textiles, weaving technologies 

 TEXTREME spread tow carbon fabrics

Table of contents | Executive summary | Content | Annex 

https://epo.org/


PATENTS, TRADE MARKS   
AND STARTUP FINANCE

epo.org | 23<

“Securing patent protection allowed us to have several 
options when developing our business.” 
Nandan Khokar, R&D manager and main inventor, Oxeon

Oxeon, a startup co-founded by Dr Nandan Khokar in 
2003, has revolutionised the textile industry with its 
innovative weaving technology. Recognised as Sweden’s 
fastest-growing company in 2010, Oxeon’s success is 
rooted in the patented tape-weaving technologies 
acquired from Tape Weaving Sweden, a holding company 
for the patents. This acquisition allowed Oxeon to license 
the required IP, forming the basis of their unique tape-
woven textiles. These textiles, designed for extreme 
conditions, have found applications in a wide range of 
markets and industries, including sports, industrial and 
aerospace sectors.

Revitalising the textile industry

Weaving and textile industries have almost vanished 
in many advanced economies, since these activities are 
often outsourced to emerging nations. Oxeon emerged 
from the ashes of the 19th-century Swedish textile capital 
Borås, developing 21st-century textiles using carbon 
fibres. The company’s unique “spread tow” technologies 
offer better mechanical performance, very low areal 
weight and ease of fabric handling. They can employ 
different types of fibres and tapes in the production 
process, resulting in a variety of products for different 
industries. Initially, sports equipment was seen as a good 
market segment, open to experimentation. This strategy 
has paid off in the long run – Oxeon’s TEXTREME fabric is 
now used to reinforce the rotor blades and other parts of 
Ingenuity, NASA’s first Mars helicopter.

Innovation through intellectual property

Oxeon’s IP strategy has been instrumental to its 
growth and success. The company has several patented 
inventions, reflecting the continued development of its 
technologies. The firm’s broad patent portfolio protects 
its production methods as well as its unique tape-woven 
materials. The company has also registered the trade 
mark TEXTREME for its materials. This trade mark is 
registered mainly as a word trade mark for different 
classes of goods and services in many countries, including 
Australia, China, Japan, Russia, Turkey and the US, as 
well as in the EU. Trade mark protection is important for 
consumer goods, for example for sporting equipment, 
where TEXTREME is visible and contributes to brand 
recognition.

Driving innovation through licensing

Oxeon’s business model includes both licensing and 
product sales in different market segments. This 
hybrid business model has allowed Oxeon to handle 
its patented technologies as a portfolio of commercial 
opportunities to support business growth through 
different development phases. The early evaluation of 
selling machinery led to the idea of licensing the process 
technology as a parallel commercial avenue. This early 
licence agreement became a good source of revenue 
for Oxeon, enabling the co-financing of technology and 
business development in other application areas.  
 
Benefitting from the local innovation 
ecosystem

Oxeon’s creation was not managed by a university 
technology transfer office (TTO). Instead, the firm 
benefited from other structures within the Chalmers 
University innovation ecosystem, including the 
Chalmers School of Entrepreneurship (CSE) for business 
development support and Chalmersinvest (now Chalmers 
Ventures) for financial investment. 
 
A holistic approach to IP

Oxeon follows a strategic approach when it develops 
its IP portfolio. It always considers different options, 
analysing the pros and cons and choosing the most 
suitable IP rights. In some cases, Oxeon has chosen not 
to patent certain inventions and instead keep them as 
trade secrets. This strategy is typically used for some 
manufacturing processes that are difficult to reverse-
engineer from end products and for which infringement 
is difficult to detect and prove. 
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8 See, for example, EPO/EUIPO, 2021.

9 ”Any” refers to the fact that both national and European IP rights are considered.

4. The IPR profile of European startups

This section presents statistics on the filing of trade 
mark and patent applications by our sample of European 
startups. While other studies have shown that in general, 
only a small fraction (about 9%) of European SMEs own 
IP rights,8 the proportion is significantly higher for the 
startups in the Crunchbase database, since the focus 
of Crunchbase is on innovative firms aiming to set up 
and validate a scalable business model, and such firms 
have a greater need to protect their innovations by 
registering IPR.

4.1   Use of IPRs by European startups

Table 1 presents the sample used for the present study by 
country. The first column shows the number of startups 
from each country, while the subsequent columns show 
the percentages of filers of any9  IP right, any trade mark, 
any patent, or a bundle of trade marks and patents. 

In the entire sample, 29% of the startups applied for 
a patent or a trade mark at some point, with 27% 
having applied for trade marks, 6% having filed patent 
applications and 2% having filed both patent and trade 
mark applications. However, there is significant variation 
among the countries in the sample, as shown in the 
table. Startups based in Austria, Switzerland, the Czech 
Republic, Germany, Denmark, Finland, France, Italy, 
Luxembourg, Norway and Sweden are more likely than 
average to have applied for any IP right. Companies 
from those countries are also the most likely to file trade 
mark and patent applications, and to bundle the two IP 
rights. This is especially true for startups from Austria, 
Switzerland, France and the Nordic countries.
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Figure 1 

Share of start-ups filing IP rights per country 
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In addition to the variation across countries, there is 
also great variation among sectors of economic activity 
with regard to IPR application propensity, as shown in 
Table 2. As in Table 1, the first column shows the number 
of startups in the sample from each sector, while the 
subsequent columns show the number of IPR applications 
filed by startups from that sector.

In terms of presence in the sample, the three sectors with 
the most startups are software, information technology 
and internet services. Other digital economy sectors, as 
well as service sectors such as commerce, finance and 
media and entertainment, are also well represented.
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Figure 2 

Share of start-ups filing IP rights per sector
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Differences among sectors when it comes to firms’ 
propensity to apply for IP rights are driven partly by the 
inherent characteristics of each sector, and partly by 
the patentability of the innovations generated by the 
startups in that sector. While all products and services 
can be branded, and those brands can be protected 
by trade mark registration, there are many sectors, 
particularly in services, whose innovations are not 
patentable. 

The IPR intensities – defined here as the share of  
startups that have been filing for registered IP rights –  
of different sectors are reported graphically in Figure 3.  
The sectors whose startups use patents and trade 

marks most intensively are highlighted in the Figure. 
The biotechnology sector is the most intensive user 
of both patents and trade marks, with close to half of 
the startups in that sector applying for one or both of 
those IP rights. Other sectors intensive in their use of 
both rights are manufacturing, health care, artificial 
intelligence, and data and analytics. Software, food and 
beverages, and financial services are not patent-intensive, 
but the startups from those sectors make intensive use 
of trade marks. 

Startups from the highlighted IPR-intensive sectors are 
the subject of the in-depth analysis in sections 5 and 6.
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Figure 3 

Comparison of trade mark and patent use by sector
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4.2   Use of IPRs by European startups

While section 4.1 considered any patent or any trade mark 
(national or European), in Figures 4 and 5 the focus is on 
European-level rights. 

Looking first at patents (Figure 4), the biotechnology, 
science and engineering, health care and manufacturing 
sectors have high propensities to use patents in general, 
and European patents in particular. 
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Figure 4 

Comparison of patent intensity with share of European patents users
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Figure 5 shows the corresponding information for trade 
marks. A difference in behaviour compared to patenting 
emerges. While the most patent-intensive sectors in 
Figure 4 have roughly equal propensities to apply for 
national and European patents, in Figure 5 the  
trademark-intensive sectors have relatively lower rates 
of EUTM activity. For example, 36% of manufacturing 
startups have applied for a trade mark, but only about 
17% have applied for an EUTM. In the same sector, 21% of 
startups have applied for a patent, compared to about 
17% that have applied for a European patent, a much 
smaller difference.
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Figure 5 

Comparison of trade mark intensity with share of EUTM users
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Case study: MARINOMED
Company: Marinomed Biotech AG 
Locations: Vienna, Austria 
Founded: 2006
No. of employees: 25 
Products:  Anti-viral and immunological treatments

Marinomed develops therapies against respiratory diseases based on an anti-viral respiratory technology platform.
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“Marinomed is an IP-driven company. It is vital that we 
own and manage the IP associated with our products.” 
Andreas Grassauer, CEO, Marinomed

Marinomed is a biopharmaceutical spin-off from 
the Veterinary University of Vienna. The company 
was founded in 2006 to commercialise a proprietary 
technology platform based on Carragelose. This natural 
polymer is isolated from red algae and is used in various 
therapies against respiratory diseases. Drug discovery 
companies like Marinomed rely heavily on IP rights to 
protect their technology and to secure vital funding to 
bridge the gap between research and commercialisation.

Sea of possibility

Derived from red algae, Carragelose works by forming a 
protective barrier that prevents viruses from infecting 
mucosal cells. It is used in treatments such as throat 
sprays, nasal sprays and lozenges, making it easy and 
convenient for patients to use. While these over-the-
counter products are subject to shorter regulatory 
approval processes, it can still take around three to  
five years and cost several million euros before they  
can be marketed. 

The initial research was funded with public money 
and conducted at the university. When the company 
was spun out, it set up an agreement under which 
Marinomed would retain all IP rights and award the 
university a share in the business. Marinomed’s patent 
portfolio is built upon three core inventions: the main 
patent family which relates to the use of Carragelose 
against cold-causing rhinoviruses, a second family to 
cover the use of the compound against other respiratory 
viruses, and a third related to a different polymer.

Global coverage

The three key patents are validated in almost 100 
countries and supported by a trade mark registered in 
more than 30 countries. Marinomed has chosen such 
broad coverage for several reasons. Medical compounds 
are relatively easy to copy and patents can be effective 
in fending off generic producers or copycats. While 
Marinomed has experienced patent infringement, it was 
able to resolve these cases without lengthy and costly 
court battles.

The firm’s IP portfolio has helped it to establish two 
distinct business models: licensing and distribution 
partnerships. Marinomed offers a classical licence 
agreement which gives licensees the rights to produce, 
market and distribute the product in certain countries. 
In addition, their distribution deals enable partners to 
purchase Marinomed products and sell these in defined 
geographical territories. The products can be tailored to 
only include the partner’s name and logo.

Marinomed owns a trade mark for Carragelose and its 
licensing partners have their own trade marks. While 
these partners do not need the Carragelose mark, under 
the distribution partnership, the licences for the patents 
are sometimes combined with a trade mark licence. This 
enables partners to capitalise on the international use of 
the brand. The decision to file for a trade mark is based on 
a cost/benefit analysis, taking into account the needs of 
the partners.

IP portfolio review

The company has invested heavily in its IP portfolio  
and carefully manages the intellectual assets included. 
In cooperation with the business development unit, the 
management team reviews the portfolio at least once 
each year, and adjusts its IP strategy to streamline patent-
related expenditure. For example, the firm may abandon 
a patent in countries where it is no longer needed, or 
abandon a patent altogether. Licensing and distribution 
partners are included in these decisions and, to retain 
patent protection, may agree to bear the costs. 
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5. IPR and funding

This section explores the relationship between the ability 
of startups to obtain financing and their IPR profile, 
as evidenced by their filings of patent and trade mark 
applications. As the previous section showed, one can 
observe a strong correlation at the sectoral level between 
the use of trade marks and patents, suggesting a strong 
complementarity between the two IP rights.

Funding of startups usually occurs through successive 
financing rounds. Seed funding refers to the money raised 
by a startup in the very initial stages of development, 
when the company does not yet have a track record. The 
goal of seed funding is to help the startup develop its 
business plans and refine its ideas to the point of being 
able to attract larger sums from investors in subsequent 
funding rounds. 

Early-stage funding (Series A and Series B) is sought by 
startups that have already established themselves with 
viable products/services and business models, and that 
now need funds to scale up their operations and achieve 
sustainable growth. While seed capital may come from 
private sources or from the founders themselves, Series 
A/B funding will typically come from VC or private 
equity (PE) investors. The amounts invested will also be 
considerably larger than those invested at the seed stage.

In the late-stage funding rounds, known as Series C, D, E, 
and later (although Series D and beyond are quite rare), 
the objective is to provide funds for the already successful 
business to expand into new markets or to develop new 
products.

Finally, the investors in the earlier funding rounds will 
seek a successful exit from their investment, usually 
through an IPO or the sale of the startup to another 
company. This stage of the life cycle of a startup is crucial, 
since the investors in the funding rounds described 
above would be reluctant to provide funding without 
the prospect of realising gains on their investment. The 
relationship between IPR and successful exit events is  
the subject of section 6.
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5.1   Funding record of European startups

Figure 6 shows the number of funding events in the 
sample at different funding stages, grouped into seed, 
early-stage and late-stage funding. The chart includes 
only those startups that obtained funding at each specific 
stage. 

By far the most frequent type of funding in the sample 
is seed financing, with more than 56 000 observations. 
Within that category, the most common category is seed 
funding, with almost 36 000 events. There are 12 000 
early-stage financing rounds, with Series A funding being 
the most frequent type.

Only a relatively small number of startups make it to the 
late stage; in our sample there are just under 2 000 late 
stage rounds, with funding rounds beyond Series C being 
quite infrequent.

In Figure 7, the information on funding of startups is 
presented by sector. The first columns show the total 
number of startups in the sample by sector, while the 
subsequent columns show the proportion of startups in 
each sector that obtained the respective funding round 
financing.

The sectors in which startups were most successful in 
obtaining seed financing include artificial intelligence 
(41% of startups in this sector received such funding), 
biotechnology (27%), data and analytics (27%), navigation 
and mapping (26%) and payment services (26%). However, 
in subsequent funding rounds the most successful 
sector is biotechnology, with 10% of biotech startups 
obtaining early-stage financing and more than 3% going 
on to late-stage financing. Other sectors with startups 
relatively successful in obtaining early-stage and late-
stage financing include health care, artificial intelligence, 
payments, and science and engineering.

Figure 6 

Funding events in the dataset 
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within each of the three categories.
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Figure 7 

Participation of startups at different stages of financing

N Seed Early stage Late stage

Administrative services

Advertising

Agriculture and farming

Apps

Artificial intelligence

Biotechnology

Clothing and apparel

Commerce and shopping

Community and lifestyle

Consumer electronics

Consumer goods

Content and publishing

Data and analytics

Design

Education

Energy

Events

Financial services

Food and beverage

Gaming

Government and military

Hardware

Health care

Information technology

Internet services

Lending and investments

Manufacturing

Media and entertainment

Messaging and telecommunications

Mobile

Music and audio

Natural resources

Navigation and mapping

Other

Payments

Platforms

Privacy and security

Professional services

Real estate

Sales and marketing

Science and engineering

Software

Sports

Sustainability

Transportation

Travel and tourism

Video

 50  000              100  000        20% 40%          60%                        10%                       20%                          2%       4%

Note: The first panel shows the number of startups in the initial sample by sector. Subsequent panels present the shares of startups in the initial sample that obtained financing in 
each stage of funding rounds.

10.53% 2.23% 0.27%

0.12%

0.54%

0.42%

0.78%
3.31%

0.35%

0.44%

0.25%

0.67%

0.29%

0.15%

0.63%

0.15%

0.12%

0.74%

0.30%

0.62%

0.47%

0.33%

0.16%

0.66%

1.32%

0.31%

0.41%

0.78%

0.45%

0.25%

0.49%

0.80%

0.40%

0.63%

0.69%

0.33%

1.53%

0.18%

0.53%

0.17%

0.20%

0.15%

1.40%

0.49%

0.24%

0.86%

0.89%

0.51%

0.36%

1.22%

5.91%

3.44%

10.20%

16.10%

2.25%

2.72%

2.87%
3.99%

2.09%

1.83%

6.88%

1.20%

1.87%

4.42%

1.62%

4.11%

3.56%

4.42%

1.94%

4.22%

7.60%

2.75%

3.22%

4.12%

3.19%

2.11%

4.05%

5.24%

3.34%

3.62%

6.41%

2.81%

7.74%

3.06%

3.84%

1.37%

2.44%

1.34%

8.96%

4.20%

3.09%

5.14%

5.17%

3.94%

3.08%

4.75%

22.69%

20.13%

41.20%

26.95%

11.68%

11.77%

16.20%

13.46%

8.32%

8.78%

26.66%

5.64%

11.80%

12.42%

10.31%

14.60%

20.80%

21.24%

9.00%

14.20%

20.56%

10.68%

13.88%

12.89%

9.58%

10.44%

14.27%

22.04%

16.98%
9.87%

26.15%

12.18%

26.15%

15.68%

11.61%

5.83%

10.21%

5.66%

23.32%

17.48%

18.46%

17.69%

17.60%

20.03%

12.42%

13 121

28 103

2 402

15 269

7 648

6 467

7 433

44 850

12 182

12 977

11 874

13 639

19 981

33 081

13 927

8 614

5 734

30 323

9 192

4 910

1 855

31 584

22 075

61 910

48 146

8 207

19 220

39 365
3 483

15 947

3 745

4 446

1 591

35 589

5 024

3 304

8 568

46 248

17 682

52 148

23 828

91 722

6 965

8 441

13 327

7 308

6 988

Table of contents | Executive summary | Content | Annex 

https://epo.org/


PATENTS, TRADE MARKS   
AND STARTUP FINANCE

epo.org | 35<

5.2   IPR use at different funding stages

On average, only about a third of all startups file IPRs 
before the seed stages. In most of these cases, the firms 
have applied for a trade mark before these funding 
rounds (28%), while only 10% have already filed a patent. 
The proportion of startups that file patents increases 
significantly during the series A and B stages, reaching 
about 45% by the late stages. The same pattern can be 
observed for trade marks, which have been filed for by 
70 to 80% of startups at late stages. The more frequent 
use of patents and trade marks by relatively mature 
startups probably reflects their progress in developing 
technologies and products that qualify for IPR protection.

Among those startups that apply for IPR prior to each 
funding round, the percentage that applied for European 
rights is shown in the last panel of the Figure. In this 
respect, there is a difference between trade mark and 
patent users. Of the 28% of seed funding recipients that 
had filed for a trade mark before the funding event, 47% 
had filed for an EUTM. In the case of patents, 81% of the 
patent filings were at the European level already at this 
early stage. By the late-stage funding rounds, 92% of 
patent filers had filed for a European patent, compared 
to 81% of trade mark filers that had filed an EUTM 
application.

Figure 8 

Share of startups with IPR at different stages of financing
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Additional charts showing the distribution of IP rights in 
each funding round by sector and by IP rights is shown in 
Annex A.

Figures 9 and 10 present scatterplots showing the 
correlations between applications for patents (Figure 9) 
and trade marks (Figure 10), and European patents and 
EUTMs, respectively, at each of the three funding stages. 
While, for both IPR types, the proportion of startups 
with both trade mark and patent filings increases as 
firms progress through the funding rounds, there are 
significant differences among sectors. These differences 
mean that in the econometric analyses in the next 
sections, the sector of activity of the startup must be 
taken into account.

Figure 9 

Relationship between general patent intensity and share of European patent usage among patent users at the  
sectoral level
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Figure 10 

Relationship between general trade mark intensity and share of EUTM usage among trade mark users at the sectoral  
level
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Finally, Figure 11 shows the amount of funding received 
by the median startup in each funding round, by the IPR 
status of the company. Among the startups that received 
seed financing, those that had applied for either a trade 
mark or a patent prior to funding received considerably 
higher sums than those that had not applied for either IP 
right. Those startups that had applied for both a patent 
and a trade mark received the highest amount of seed 
funding, more than EUR 900 000. The same pattern 
holds for early-stage financing, while in late-stage 
financing rounds trade mark users receive the most 
funding, perhaps reflecting the fact that companies at 
this stage are already quite successful and their value 
(hence also their funding) is more driven by marketing 
success than by technological innovation at this point.

Figure 11 

Relationship between IPR status and amount of financing obtained at different stages of funding
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5.3   IPR use and odds of funding

In section 5.2, a descriptive analysis of the relationship 
between IPR and funding was presented. Significant 
differences were found among sectors and funding 
rounds, calling for an econometric analysis of the impact 
of prior IPR use on the likelihood of funding while 
controlling for relevant factors, in particular the country 
in which the startup is based and the sector in which it  
is active. This analysis is presented below for the seed  
and early-stage funding rounds, while section 6 considers 
the exit events.

The methodology of the econometric analysis is 
described in sections 3.3 and 3.4 above. In all cases, the 
dependent variable is the occurrence of a funding event 
at a given point in time, and the main independent 
variables are variables indicating whether or not the 
startup has applied for the IP right indicated. Control 
variables are used for the startups’ respective countries 
and sectors (the corresponding coefficients have no 
intrinsic interest and are therefore omitted in the Tables).

Tables 1 and 2 show the regression results for the seed 
funding rounds. The coefficients can be interpreted as 
the increase in the odds of obtaining funding (compared 
to a startup that has not filed any IPR application). The 
first column in Table 1 shows that a startup that has 
applied for an IPR has 2.6 times higher odds of obtaining 
seed funding than a startup that has not applied for 
any IPR. The second column repeats this analysis, now 
distinguishing between the two types of IPR and a 
combination of them. The analysis shows that the odds  
of obtaining funding increase significantly for startups 
with trade marks, but even more so for startups with 
patents. Startups with both patents and trade marks 
experience the highest increase in odds of obtaining  
seed funding.

Table 1 

Cox proportional hazard models with time-dependent IPR variables (seed stage)

(1) (2)

Uses any IPR 2.614*** 
p = 0.000

Uses only TM 2.463*** 
p = 0.000

Uses only patent 2.916*** 
p = 0.000

Bundles TMs with patents 3.464*** 
p = 0.000

Country controls 
Sector controls

Yes
Yes

Yes
Yes

Observations 
R2

Log likelihood
Wald test
LR test
Score (logrank) test

383,363 
0.064

−366,887.800
28,113.220***   (df = 86)
25,415.670***  (df = 86)
32,454.060***   (df = 86)

383,363 
0.064

−366,835.600       
28,344.670***   (df = 88)
25,520.210***   (df = 88)
32,863.650***  (df = 88)

Note:    *p<0.1; **p<0.05; ***p<0.01
Original coefficients exponentiated to represent odds of getting finance as compared to reference value
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In Table 2, the analysis focuses on whether the IP rights 
applied for by the startup are national or European-level 
rights. The first column shows that while patent filings 
increase the odds of funding, the increase is more 
pronounced when the startup has filed for a European 
patent. The same is true for trade marks: as shown in the 
second column, filing for an EUTM is associated with a 
significantly higher increase in odds of seed funding than 
filing for a national trade mark application. It appears 
that seed investors value a startup’s intention to expand 
internationally, as evidenced by its trade mark and  
patent filings.

Table 2 

Cox proportional hazard models with time-dependent IPR variables. Focus on geographical scope of IPR (seed stage)

(1) (2)

Uses national patent only 2.436*** 
p = 0.000

Uses European patent 2.651*** 
p = 0.000

Uses national TM only 2.191*** 
p = 0.000

Uses EUTM 2.816*** 
p = 0.000

Country controls 
Sector controls

Yes
Yes

Yes
Yes

Observations 
R2

Log likelihood
Wald test (df = 87) 
LR test (df = 87) 
Score (logrank) test (df = 87) 

383,363 
0.057

−368,292.700
25,046.790***
22,606,000***
28,907.050***

383,363 
0.062

−367,390.000      
27,156.730***
24,411.300***
31,320.700***

Note:    *p<0.1; **p<0.05; ***p<0.01
Original coefficients exponentiated to represent odds of getting finance as compared to reference value
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Tables 3 and 4 show the results of the analysis of the odds 
of early-stage (Series A and B) funding. The increase in 
odds of a successful funding round associated with IPR 
activity is much greater than was the case in the seed 
funding models. For example, a startup that bundles 
patents with trade marks has a ten-fold increase in the 
odds of obtaining early-stage funding, compared to a 
tripling of the odds of obtaining seed funding.

The same is true when analysing the differential impact 
of European versus national-level rights in Table 4. Here, 
the increase in odds of funding associated with European-
level rights is significantly higher than the corresponding 
increase seen in Table 2 for seed funding. Investors 
in early-stage financing seem to value international 
expansion prospects even more than do investors in the 
seed funding stages.

It should also be noted that all estimated coefficients are 
statistically significant at the 99% confidence level. In 
addition, three test statistics confirm the overall validity 
of the models (by rejecting the hypothesis that all the 
coefficients in the model are zero): the Wald test, the 
likelihood ratio (LR) test and the score logrank test.  

Table 3 

Cox proportional hazard models with time-dependent IPR variables (early stage)

(1) (2)

Uses any IPR 5.200*** 
p = 0.000

Uses only TM 4.349*** 
p = 0.000

Uses only patent 6.410*** 
p = 0.000

Bundles TMs with patents 10.188*** 
p = 0.000

Country controls 
Sector controls

Yes
Yes

Yes
Yes

Observations 
R2

Log likelihood
Wald test 
LR test
Score (logrank) test 

394,249 
0.034

−98,849.180
14,742.910***   (df = 86)
13,646.400***  (df = 86)
20,004.540***   (df = 86)

394,249 
0.035

−98,594.580     
16,053.760***   (df = 88)
14,155.620***   (df = 88)
23,511.240***  (df = 88)

Note:    *p<0.1; **p<0.05; ***p<0.01
Original coefficients exponentiated to represent odds of getting finance as compared to reference value
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Table 4 

Cox proportional hazard models with time-dependent IPR variables. Focus on geographical scope of IPR (early stage)

(1) (2)

Uses national patent only 3.826*** 
p = 0.000

Uses European patent 5.267*** 
p = 0.000

Uses national TM only 2.808*** 
p = 0.000

Uses EUTM 6.091*** 
p = 0.000

Country controls 
Sector controls

Yes
Yes

Yes
Yes

Observations 
R2

Log likelihood
Wald test (df = 87) 
LR test (df = 87) 
Score (logrank) test (df = 87) 

394,249 
0.028

−100,051.600
14,344.070***
11,241.570***
19,665.710***

394,249 
0.032

−99,229.180     
15,255.690***
12,886.410***
20,667.950***

Note:    *p<0.1; **p<0.05; ***p<0.01
Original coefficients exponentiated to represent odds of getting finance as compared to reference value
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Case study: BLUBRAKE
Company: Blubrake 
Locations: Milan, Italy
Founded: 2015
No. of employees: 32 
Products:  Integrated ABS system for e-bikes

Blubrake’s integrated ABS system for e-bikes an e-cargos
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“IP is important in two main respects. Firstly, it helps to 
attract investors when companies are mature enough 
to grow. Secondly, it is important for exit purposes as it 
increases corporate value.” 
Fabio Todeschini, co-founder and general manager, 
Blubrake

Blubrake is an Italian scale-up that develops and  
produces advanced braking systems for the growing 
global e-bike and e-cargo bike industry. The company  
was founded through a collaboration between 
researchers at Politecnico di Milano (Polimi) and e-Novia, 
a startup accelerator that supports companies in 
robotics, artificial intelligence and mobility. Blubrake’s 
open-platform ABS solutions can be integrated with 
third-party braking systems and battery kits, meeting the 
needs of the original equipment manufacturers (OEMs). 
The company both sells its ABS systems to OEMs, and 
provides them with a technology platform that enables 
Blubrake systems to be adapted to specific needs and 
bike models. 

Kickstarting the innovation cycle

In 2015, a group of entrepreneurs established e-Novia to 
scale up promising technologies. Once they had identified 
a potential breakthrough, e-Novia combined IP, expertise 
and financial resources to establish spin-offs that had the 
potential to achieve international success. In this business 
model, company creation follows a clear path from 
idea (generating innovation) to invention (transforming 
innovation) to enterprises (transferring innovation).

At around the same time, Polimi Professor Sergio Matteo 
Savaresi and his research group had been working 
on braking control systems for vehicles. Some of the 
group’s researchers began collaborating with e-Novia 
to develop braking systems for light electric vehicles. 
This collaboration led to Savaresi and Fabio Todeschini 
co-founding Blubrake.

IP laid the foundation for the company through 
unorthodox university-based technology transfer. 
Ordinarily, universities will file for a patent as a 
prerequisite for testing technology and enabling scientific 
publications. Blubrake was created from the outset 
around a specific unique selling point and market. The 
firm’s solutions were developed with IP in mind, with the 
team identifying and using various methods to protect 
new inventions early on. The company initially relied on 
trade secrets, with Blubrake and Polimi filing for the first 
jointly owned patent on a control system for e bikes, ABS, 
in 2016. In 2019, the company registered the Blubrake 
trade mark in Italy and the UK, with further registrations 
at the EUIPO and in Japan and the US in 2020 and 2021.

Funding the journey

For deep-tech startups, early funding is essential as 
it supports R&D and, in the case of Blubrake, enabled 
the new company to thoroughly test its technology to 
meet stringent safety standards. E-Novia helped attract 
financing, negotiated with early backers and funding 
the filing and maintenance fees for patent applications. 
In return for this support, e-Novia was given a majority 
share in Blubrake.

In addition to funding from e-Novia and other early 
investors, Blubrake was supported by a grant from the 
European Commission’s Executive Agency for Small and 
Medium-sized Enterprises. Towards the end of 2020, the 
company raised EUR 5.2 million from private investors. 
This investment was used to develop the second 
generation of ABS – a miniaturised system that can be 
fully integrated into the bike frame. In their due diligence, 
the investors emphasised the importance of proprietary 
technology, IP protection and a technical roadmap that 
was matched by parallel patent protection.

Beyond financing, Blubrake’s IP portfolio ensures that it is 
recognised as a skilled technology player. Since the firm’s 
solutions are open-ended, IP here enables the company to 
retain control of its technology while collaborating with 
partners and reinforcing its bargaining position in global 
supply chains.
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6. IPR and exit performance

This section presents statistics on the interplay between 
the filing of trade mark and patent applications by 
European startups and the odds of successful exit for 
their investors. Taking the perspective of the VC funds, a 
“success” is defined as the occurrence of an initial public 
offering (IPO) or acquisition. 

The assumption underlying this section is that filing for 
IP rights denotes a specific focus of the startups on the 
development and protection of intellectual assets, which 
may in turn be associated with higher odds of success. 
Accordingly, the purpose of the analysis is to determine 
whether the prior filing of IP rights can be exploited by 
investors as a predictor of the future chances of success 
of the startups. Importantly, this prediction effect should 
not be interpreted as a direct causal one: the mere 
filing for an IP right does not ensure a successful exit, 
but it may signal a startup’s stronger ability to achieve 
a successful exit through the creation, protection and 
exploitation of intellectual assets.

6.1   IPR use at exit

Figure 12 presents the population of startups that have 
achieved exit, across sectors of economic activity. The 
first column shows the total number of startups for each 
sector. The subsequent columns present the percentages 
of those startups that successfully exited through either 
an acquisition (second column) or an IPO (third column). 

In the entire sample, 7.32% of the startups report a 
successful exit, most often through acquisitions (6.53%). 
Biotechnology stands out with high exit rates with 
respect to both acquisitions (10.62%) and IPOs (4.25%). 
Natural resources, energy, gaming and health care also 
report compounded shares of exiting startups above 
10%. Other IP-intensive sectors should be noted which 
show above-average exit rates, including manufacturing 
(9.55%), science and engineering (9.25%), or food and 
beverages (7.92%).
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Figure 12 

Startups with successful exit by sector
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The proportions of IP rights users among the startups 
that successfully exited is in turn reported in Figure 13. 
Those proportions are larger for trade mark users (39% 
for exits through acquisition, 40% for exits through an 
IPO) than for patent users (13% and 21% respectively). The 
shares are  in all cases significantly larger than the shares 
of trade mark and patent owners in the entire population 
of European startups (27% and 6% respectively).  
Compared with other startups that filed for IP rights, 
those that exited also have an above-average share of 
European IP rights, and they rely more frequently on a 
bundle of patents and trade marks. Interestingly, the 
relatively small number of startups that exited via an IPO 
show the highest score with respect to all indicators of 
IPR intensity.

Figure 13 

Distribution of startups by IPR use in the initial sample and at exit
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Figure 14 provides a high-level view of the correlation 
between the proportion of patents and trade mark 
applicants at the sectoral level and the share of exits 
at the sectoral level. This comparison reveals a clear 
correlation between the frequency of acquisitions in 
a sector and the proportion of patent users in that 
sector. While patent users tend to be concentrated in 
technology-oriented sectors, trade mark users are more 
evenly distributed across sectors. As a result, there is no 
clear correlation between trade mark intensity and the 
frequency of exit at the sectoral level. Further analysis  
is thus needed to uncover such correlations at the firm  
level within given sectors.

Figure 14 

Relationship between IPR intensity and share of firms with successful exit at the sectoral level
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The Crunchbase data offer further interesting insights 
into the exit value of startups. However, they should be 
interpreted with caution, due to missing observations 
and potential selection biases. The first column of Figure 15  
shows the median exit value of startups as a function 
of their IPR profile, with the number of corresponding 
observations reported in the second column. It reveals 
higher median values for startups that own patents or 
trade marks prior to exit, compared to those without any 
IP rights. Interestingly, the reported median values are 
particularly large for startups that bundle patents and 
trade marks – up to two to three times higher than for 
those that own only one category of IP rights.

Figure 15 

Relationship between IPR status and exit value
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6.2   IPR use and odds of successful exit

This section presents further empirical analyses on 
the potential value of IP rights as a signal of increased 
chances of successful exit. The results complement the 
descriptive analyses of the previous section with an 
econometric estimation of the signalling effect of IPRs  
at the firm level. 

The predictive power of IPRs as a signal of likely exit 
was assessed using the Cox Proportional Hazard model 
introduced in section 3. Therefore, the dependent variable 
of interest is the occurrence of an exit at a given point 
in time. In line with the econometric results reported in 
section 5, different regression models are estimated to 
account for different types of IP rights or bundles thereof, 
taking into account the time at which the patent or trade 
mark applications took place. Besides those IPR variables, 
the estimated model takes into account other factors 
that may influence the chances of exit, including the 
sector and country in which the startups operate (the 
corresponding coefficients have no intrinsic interest  
and are therefore omitted in the Tables).

The two model estimations reported in Table 5 make it 
possible to assess the reliability of any IP right (model 1) 
or of specific categories of IP rights (model 2) as a signal 
of their owners’ chances of exit. They show, in all cases, 
a positive and significant effect of IP ownership on the 
odds of exit. In model 1, filing for any registered IPR is 
associated with 2.265 higher odds of exit in periods, 
compared with startups without IPR applications. The 
results of model 2 make it possible to further decompose 
that effect. The filing of trade mark applications only  
is associated with an increase of the odds of exit by a 
factor of 2.112. Patent applications are in turn associated 
with a 2.408 increase in the odds of exit. The bundling  
of trade marks and patents yields the largest effect, with 
an increase of the odds of exit by a factor of 3.156.

Table 5 

Cox proportional hazard models with time-dependent IPR variables (exit)

(1) (2)

Uses any IPR 2.265*** 
p = 0.000

Uses only TM 2.112*** 
p = 0.000

Uses only patent 2.408*** 
p = 0.000

Bundles TMs with patents 3.156*** 
p = 0.000

Observations 
R2

Log likelihood
Wald test 
LR test 
Score (logrank) test 

394,874 
0.028

−229,536.900
10,493.530***  (df = 86)
11,373.490***  (df = 86)
11,544.190***   (df = 86)

394,874 
0.029

−229,445.600    
10,885.120***   (df = 88)
11.556.090***   (df = 88)
12,201.670 ***  (df = 88)

Country controls 
Sector controls

Yes
Yes

Yes
Yes

Note:    *p<0.1; **p<0.05; ***p<0.01
Original coefficients exponentiated to represent odds of exit as compared to reference value
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The models reported in Table 6 in turn compare the 
effect of national versus European IP rights as predictors 
of increased chances of future exit. Model 1 focuses on 
patents and shows a positive effect of both national 
and European patents, with odds of exit increased 
by, respectively, a factor of 1.985 and a factor of 2.301, 
compared to startups that do not own any patent. The 
effect is significantly stronger for European patents. 
Model 2 shows similar results in the case of trade marks. 
Both national and European trade marks are associated 
with a significant increase in the odds of exit (by a factor 
of 1.627 and a factor of 2.860, respectively). The effect is 
particularly strong in the case of EU trade marks, which 
are usually filed for less frequently and later than for 
national trade marks. Econometric estimations therefore 
point to a strong signalling effect of both European 
patents and EU trade marks, reflecting the broader 
market potential of startups that are filing for such 
European IP rights.

Table 6 

Cox proportional hazard models with time-dependent IPR variables. Focus on geographical scope of IPR (exit)

(1) (2)

Uses national patent only 1.985*** 
p = 0.000

Uses European patent 2.301*** 
p = 0.000

Uses national TM only 1.627*** 
p = 0.000

Uses EUTM 2.860*** 
p = 0.000

Country controls 
Sector controls

Yes
Yes

Yes
Yes

Observations 
R2

Log likelihood
Wald test (df = 87) 
LR test (df = 87) 
Score (logrank) test (df = 87) 

                        394,874 
                         0.024

                      −230,385.400
 9,038.690***  (df = 86)
9,676.335***  (df = 86)

10,101.170***  (df = 86)

394,874 
0.029

−229,485.000   
11,017.140***
11,477.180***  
12,321.010***

Note:    *p<0.1; **p<0.05; ***p<0.01
Original coefficients exponentiated to represent odds of exit as compared to reference value
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7. Discussion

In the EPO/EUIPO (2019) study of high-growth firms, 
a strong correlation was found between an SME’s use 
of IP rights and its subsequent growth performance. 
This relationship was especially strong for firms that 
registered not only national but also European-level 
rights, and for firms that bundled patents and  
trade marks.

The study of high-growth firms did not delve into the 
mechanisms through which IP rights could contribute 
to enhance a firm’s growth prospects; it merely found 
that such a correlation exists. The present study goes 
one step further and looks at one possible mechanism: 
the registration of patents and trade marks by a startup 
increases the odds of obtaining financing. The study has 
indeed shown that startups that register IP rights are 
considerably more likely than other startups to obtain 
seed and early-stage financing, and are also more likely to 
reward the early investors through a successful exit via 
an IPO or a sale to another company. 

The odds of obtaining seed financing and achieving a 
successful exit rise even more for startups that apply 
for European-level rights and those that bundle patents 
and trade marks. Such activity is a signal to potential 
financiers that the company has created one or more 
intellectual assets that are eligible for formal IPR 
protection, and that the firm intends to legally protect 
and exploit those intellectual assets in the marketplace. 
A patent is an indication that the startup has created a 
technological innovation, and trade mark registration 
signals the intent and ability to bring new products and 
services to the marketplace. Registering those rights on 
the European level signals to investors that the startup 
plans to expand outside its home country, further 
enhancing its growth prospects and increasing its 
attractiveness to the venture capital community.

The implication for startups is then that IPR protection 
choices have an impact on their future prospects, both in 
terms of access to finance and value harvesting through 
successful exit.

European policymakers have established the goal to 
decarbonise the continent by 2050, while at the same 
time creating growth and jobs to ensure continued 
prosperity for European citizens. Many of the startups 
that are the subject of the present study contribute 
to these objectives through their innovation and 

subsequent growth. But in order to achieve that, these 
companies need access to financing, in particular 
venture capital, that is prepared to assume the inherent 
risks. The challenge for policymakers is thus to foster 
an environment that is conducive to VC activity and to 
make IP protection attractive to the startups through 
a strong IP system from registration to enforcement. 
The challenge for IP offices is to make the IPR system 
even more accessible to small companies and to raise 
awareness among entrepreneurs and the general 
population of the important economic role played by  
IP rights. Hopefully this report has made a contribution  
to this goal.

7.1   Limitations

The data available to the research team had some 
limitations.

The national trade marks repository does not include 
applicants’ address information, which might be helpful 
for improving the quality of the matching of the various 
databases concerned. In particular, there may be false 
positive cases where a startup has been associated with 
a trade mark applicant even though the two firms are not 
related. A random check of the matched data has shown 
that due to the requirement for an exact match of names, 
the number of such cases is relatively low, and that they 
mainly concern firms that are relatively frequent in a 
given country.

The data lacks some potentially important control 
variables which, if included in the models, could help 
to more precisely assess the relationship between the 
IPR activity of startups, their access to venture finance 
and exit. In particular, the dataset does not contain data 
on founders, their previous experience, education or 
specific skills. Those characteristics may be correlated 
with the propensity of firms to protect their intellectual 
assets by applying for patents or trade marks, as well as 
with the probability of participating in financing rounds 
and a successful exit. Future studies may improve the 
estimations by including such founder-related variables  
in their models.

The present study spans over 20 years of startup activity 
in Europe. During this time, VC activity and the number of 
acquisitions and IPOs has gone through various periods 
of ups and downs. VC funding or better exit terms may 
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be more easily accessible for startups during periods of 
healthy economic growth than during a recession. Also, 
various policy programmes have been established during 
recent decades to incentivise VC activity in different 
European countries. Controlling for those economic 
conditions or policy initiatives may allow future research 
projects to better capture the relationship between IPR 
applications and the odds of participation in VC financial 
rounds or exit.

There are also other firm-related variables that may be 
useful for more precisely estimating the relationship 
between IPR and access to finance or exit, such as firms’ 
employment or sales. However, those variables are not 
available in sufficient detail, and for that reason they 
could not be included in the models.
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Annex 1 Additional details

Shares of startups with IPR at different stages 
of funding by sector and by IP right

Figure A1 

Share of startups with IPR at different stages of financing. Sectors using patents intensively

  Uses TM       Uses patent        Uses TM and patent      

Note: The first panel presents the number of events in each stage of financial rounds. The second panel shows the share of startups having applied for the various combinations 
of IPR prior to the date of the financial round. The third panel presents the share of IPR users within each category that applied for protection of EUTM, European patent or both 
prior to the date of the financial round.
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Figure A2 

Share of startups with IPR at different stages of financing. Sectors using trade marks intensively

  Uses TM       Uses patent        Uses TM and patent      

Note: The first panel presents the number of events in each stage of financial rounds. The second panel shows the share of startups having applied for the various combinations 
of IPR prior to the date of the financial round. The third panel presents the share of IPR users within each category that applied for protection of EUTM, European patent or both 
prior to the date of the financial round.
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Figure A3 

   Share of startups with IPR at different stages of financing. Digital sectors

  Uses TM       Uses patent        Uses TM and patent      

Note: The first panel presents the number of events in each stage of financial rounds. The second panel shows the share of startups having applied for the various combinations 
of IPR prior to the date of the financial round. The third panel presents the share of IPR users within each category that applied for protection of EUTM, European patent or both 
prior to the date of the financial round.
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