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On the Role of Innovation in the Generation of Value-Added

Trade Opportunities

Kyriakos Drivas! and Afroditi Anagnosti?

ABSTRACT

Innovation and exports are closely related concepts that are frequently explored in the academic
literature, particularly in the fields of economics, business strategy, and intellectual property
management. The purpose of this paper is to explore these concepts via two complementary
approaches. First, while the relationship between innovation and exports is well established, the
specific contributions of different stages of innovation remain underexplored. We therefore use the
principle of relatedness and examine how different stages of innovation—namely technology, market,
and design activities—are related to export specialisation. The results show that technology- and
market-related capabilities serve as key drivers of new export specialisation. Second, we conducted
an in-depth survey of Greek inventors with the aim to identify the motives, challenges and
opportunities they face throughout the complex process of patenting and valorisation. The study
reveals significant differences in the patenting motivations of Greek inventors according to their
affiliation. Independent inventors and university-affiliated researchers see patents primarily as tools
for commercialisation, exploiting them through licensing or sales. In contrast, large companies focus

on strategic patenting to protect products and block competitors.
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Introduction

Innovation, patents, and trade are closely related concepts that are frequently explored in the
academic literature, particularly in the fields of economics, business strategy, and intellectual property
management. Innovation drives economic growth by introducing new or improved products, services,
and processes that increase productivity and competitiveness. Innovation has been shown to
contribute substantially to export and adding value to products (Vetsikas and Stamboulis, 2023).

Patents are widely recognised as indicators of innovation, providing measurable insights into inventive
activity and technological progress (Griliches, 1990). Patents play a critical role in this dynamic by
providing legal protection for inventions, incentivising investment in research and development
(R&D), and facilitating the diffusion of technical knowledge (Hall et al., 2014; Griliches, 1990). The
protection afforded by patents has an impact on international trade, as firms with patented
innovations often gain a competitive advantage in export markets, leading to increased trade flows
(Chalioti et al., 2020).

Trade and exports are vital to economic activity, driving growth by enhancing productivity and
fostering competition. International trade plays a crucial role in promoting innovation by facilitating
the diffusion of knowledge, increasing competition, and enabling firms to participate in global value
chains (Grossman & Helpman, 1991). Exporting firms benefit from learning-by-exporting effects,
gaining access to larger markets and advanced technologies that increase productivity and innovation
capacity (Aw et al., 2011). Trade in technology-intensive goods promotes cross-border technology
transfer, which further stimulates innovation in both exporting and importing economies (OECD,
2021).

These findings highlight the symbiotic relationship between innovation and trade, with advances in
one often drive growth in the other, thereby fostering broader economic development. However, this
relationship is not uniform and varies depending on the type of innovation undertaken (Bigakcioglu-
Peynirci et al.,, 2020). Innovation spans multiple stages, from technological breakthroughs to
downstream market and design activities that add value. While its role in export activity is well
documented, the specific contributions of each innovation stage remain less explored.

To this end, for Objective 1 of this paper we examine how each stage of innovation—technological,
market, and design activities—relates to export activity. By unpacking innovation into these three
stages, we analyze their specific contributions to related exports. Our framework is based on the
principle of relatedness (Hidalgo et al., 2007), later extended to multiple activities (Pugliese et al.,
2019; Catalan et al., 2020). To approximate these stages, we use global Intellectual Property Right
(IPR) data for 76 countries from 2008 to 2022, complemented by export data from the BACI database
(Gaulier and Zignago, 2010).

We begin by visualising the innovation and export spaces, highlighting significant interactions between
innovation stages and export activity. Our econometric analysis confirms that related export activities
strongly influence new export specialisations, while technological and market capabilities also
contribute to the development of new export comparative advantages. We validate this relationship
for the case of Greece separately with additional stylized facts.



Having examined the relationship between the different stages of innovation activity and export
activity, we carried out an in-depth survey of Greek inventors for Objective 2. The aim of the survey
was to identify the motives, the challenges and opportunities they face throughout the complex
process of patenting and valorisation. This process encompasses the legal, financial and strategic
aspects of turning innovative ideas into marketable products or services. By gathering insights directly
from inventors, we sought to better understand the barriers they face and identify potential areas for
improvement in leveraging their inventions for commercial success.

To do this, we conducted an online survey of Greek-located inventors who had at least one patent
granted by international offices, including the EPO, WIPO and USPTO, between 2017 and 2022. The
survey was completed by two hundred Greek-located inventors. The typical Greek inventor is
predominantly male, mainly mid-career, highly educated, and concentrated in the Attica region. Using
factor analysis, we categorised inventors’ patenting motives into three interrelated factors: exchange,
protection/blocking, and reputation. This framework highlights the multiple roles that patents play in
commercialisation, strategic positioning, and career advancement. Our findings also suggest that
financial constraints—particularly those related to legal services, fees, and patent writing—are the
most significant challenges in the patenting process.

The study reveals significant differences in the patenting motivations of Greek inventors according to
their affiliation. Independent inventors and university-affiliated researchers primarily view patents as
tools for commercialisation, exploiting them through licensing or sales. In contrast, large companies
focus on strategic patenting to protect products and block competitors, reflecting established patterns
in the broader literature (Torrisi et al., 2016).

We contribute to the literature that has examined the important link between innovation and exports.
We add to this literature by focusing on innovation activity and unpacking it across its stages to
uncover nuances about its contribution to export activity. At the same time, we provide new evidence
on the characteristics of inventors, the motives for filing a patent application and the challenges and
opportunities that inventors face. By clarifying overlapping motivations, we provide a comprehensive
framework for understanding the role of patents in commercialisation, strategy, and career
advancement. These findings contribute to the literature by highlighting the strategic use of patents
in entrepreneurship and reputation building.

From a policy perspective, our findings highlight the critical link between innovation and exports,
providing a framework that integrates technology, design, and market activities. The results support
smart specialisation strategies in line with EU policies to promote export growth. Greece needs a
comprehensive innovation strategy that promotes both technological inventions and market
activities. A successful strategy should focus on entrepreneurial discovery, moving from low- to high-
value sectors thereby driving economic growth.

To support innovation, policymakers should increase financial support, simplify patenting procedures,
and promote mentorship, especially for early-stage inventors. Reducing gender disparities and
supporting regional patenting will promote inclusiveness. Aligning Greek patent laws with European
systems and reducing costs for SMEs and researchers can increase patenting participation and boost
economic growth.



The remainder of the article is organized as follows: Section 2 reviews the literature on innovation and
exports and presents the data, methodology, and results for the first objective. Section 3 follows the
same structure for the second objective. Finally, Section 4 concludes the report.



Innovation and Exports: Country-Level Analysis

This section examines the first objective of the study, which is to investigate the relationship between
different stages of innovation - technological, market and design activities - and export activity. To
provide a comprehensive understanding, we begin with a review of the existing literature on the
interplay between innovation and exports. This is followed by a detailed discussion of the data sources
and methodological approach used in the analysis. Finally, we present the empirical results.

Literature review

Our empirical framework extends the study by Hidalgo et al. (2007) which adopted a computational
methodology to demonstrate how existing export capabilities can facilitate the development of new
export specializations. Their framework and results supported important theoretical concepts in trade
literature, emphasizing the spillover effects that occur at the national level. These effects are driven
by mechanisms such as knowledge dissemination, shared inputs, and human capital, ultimately
promoting export diversification.

The extension of the empirical framework is based on the established theoretical and empirical result
that technological innovation can help countries become more competitive internationally and
therefore able to export (Soete, 1987). Indeed, Pugliese et al., (2019) and Hausmann et al., (2024)
employed the Hidalgo et al., framework and showed that related technological capabilities can
contribute to new export specializations. This takes place as export activities benefit from recombining
technological inventions in new product offerings.

We add to this literature to make a distinction between innovation and invention. An invention
represents the initial emergence of an idea or the creation of a prototype (Asheim and Coenen, 2005),
but innovation goes beyond this. Innovation involves transforming the invention or a new product or
process into a commercially viable outcome (Fagerberg, 2005). Achieving this requires technological
progress coupled with design and market efforts that enhance the value of the final product.
Therefore, in addition to examining own export and technology capabilities, we aim to observe a
nation’s capabilities in market and design capabilities. On the one side, design activities play a crucial
role in enhancing the appeal of products, boosting their value, and elevating their presence in global
markets (Verganti, 2006; Windrum et al., 2017). On the other side, much like design, market-driven
efforts can bolster export performance by distinguishing products and emphasizing attributes that
support competitiveness on an international scale (Mendonca et al., 2004).

Relatedness and Exports

The above discussion shows the strong relationship between innovation and exports. Furthermore, it
shows that export activity reinforces new export activity as firms within an economy may learn from
own experience or experience of their peers (Clerides et al., 1998). Therefore, we need a framework
where we can identify and quantify how each activity contributes to exporting. The principle of
relatedness (Hidalgo et al., 2018) originally applied to trade is a natural candidate as we can observe
how established export specializations in a country can contribute to new export specializations.



When considering the relationship between the principle of relatedness and trade or exports, it is
important to examine how regional economies tend to expand their export portfolios based on
existing capabilities. The principle suggests that regions are more likely to develop exports in industries
that are related to their existing industries, as these areas share complementary knowledge, inputs
and infrastructure. This allows for smoother transitions and sustainable economic growth. In addition,
Hernandez-Rodriguez et al., (2025) have recently shown that regions that follow this path of related
diversifying, they are more likely to upgrade to export activities of higher value.?

However, this framework needs to encompass the activities that, as the previous discussion showed,
can play an important role in trade. Pugliese et al., (2019) expanded on the principle of relatedness
and showed that one can account for cross-relatedness, i.e. the relatedness of a type of activity
(technology) to another (exports). This framework has been expanded to better understand the
relationship between science and technology (Catalan et al., 2020; Balland and Boschma, 2022) and
the different stages of innovation activity (Castaldi and Drivas, 2023; Drivas et al., 2023). We adopt
this framework to comprehensively account for the contribution of export and innovation related
capabilities to new export specializations.

Approximating Innovation Stages

To capture the three innovation stages, i.e., technological inventions, design, and market activities,
we turn our attention to utility patents, industrial designs, and trademarks respectively.

The literature shows that patents have a positive impact on trade by enhancing the ability of firms to
negotiate, license and sell technologies across borders (Palangkaraya et al., 2017). This is particularly
evident in markets with strong IPR enforcement, where patents serve as a tool to secure market entry
and establish competitive advantage. By fostering these dynamics, patents not only promote
technology diffusion, but also support export growth and international market integration.

Trademarks are the most frequently used type of IPR with a growing literature examining their
economic implications (Block et al., 2015). Trademarks play a vital role in facilitating trade by fostering
trust, differentiation, and partnerships in the marketplace. Trademarks serve as a strategic tool for
SMEs by protecting brand identity, which is crucial for marketing efforts that expand market reach
both domestically and internationally. They also enhance a firm's reputation and reliability, which is
vital in international trade, where trust-building is critical. Additionally, trademarks support
collaboration with external partners, including suppliers and distributors, by formalizing intellectual
property assets. This strengthens trade relationships and promotes innovation exchange across
borders, ultimately boosting the competitiveness of SMEs in global markets.

Industrial designs also play a key role in trade by elevating product appeal, stimulating innovation, and
supporting economic growth. By blending functionality with aesthetics, they distinguish products in

3 This methodology cannot unfortunately distinguish between inter-industry and intra-industry trade. To the
extent that inter-industry trade relates to labor-intensive and resource-intensive activities as opposed to intra-
industry trade that relates to capital- and knowledge-intensive activities, the methodology could be extended
to capture relatedness between the two types. For intra-industry measures and theoretical underpinnings see
Grubel and Lloyd (1971).



competitive markets, enhance value, and boost consumer demand globally and locally. Strategically
they tailor products to regional preferences, reinforce brand identity, and drive export success.
Schartinger (2023) discusses factors such as the costs associated with obtaining design rights, the
strategic value of these protections, and the competitive dynamics in industries where design is
crucial. Spulber (2008) highlights how international markets now increasingly involve patents, designs,
and ideas, driving global productivity and economic growth.

There are two main reasons we employed these types of IPRs to approximate the three innovation
stages. First, for all three types there is sufficient data availability for country-level analysis since most
offices provide detailed information to World Intellectual Property Organization (WIPO). Second,
there is a large literature that employs these IPRs for each innovation stage separately (Griliches, 1990;
Schmoch 2003; Mendonca et al., 2004; Flikkema et al., 2019; Castaldi, 2020; Chan et al., 2017,
Corradini and Karoglou, 2023).

We should note that employing IPRs to approximating activity in these innovation stages is not without
disadvantages. A major concern is that firms may file strategically for IPRs for reasons unrelated to
commercialization such as blocking competitors (Greenhalgh and Rogers, 2012). Further, as with any
metric, they will not capture the entire activity related to each innovation stage. However, to the
extent that the unobserved activity is distributed randomly across countries and fields, then any
findings should be unbiased.

Data and Methods

Data Construction and Summary Statistics

We collect the entire patent, trademark and design activity globally for each country from WIPO. Each
IPR activity is distinguished according to its respective classes. Trademarks are counted by the Nice
classification system which consists of forty-five classes; 1-34 correspond to goods while classes 35-
45 correspond to services. Designs are counted by the thirty-two Locarno classes. Finally, WIPO groups
patent counts in thirty-five broad technology fields (Table Al of the Appendix). We collect export data
from BACI (Gaulier and Zignago, 2010). We use the Harmonized System (HS) of Codes and bundle
exports at the two-digit level. Therefore, for each country we can observe exports for ninety-six broad
product categories.

Overall, we were able to extract data for seventy-six countries for the years 2008-2022. We bundle
years in three five-year periods. Specifically, denote each period with the letter t where: t=1 for 2008-
2012, t=2 for 2013-2017 and for and t= for 2018-2022. This is a standard procedure in the
diversification literature to avoid counting specializations due to random short-term shocks (Neffke et
al., 2011).

Table 1 shows the summary statistics for the four focal variables at the country-class-period level.
Interestingly, the innovation metric with the highest frequency is trademarks, a fact that corroborates
its reputations as the most widely used IPR. Specifically, trademarks are used widely by large firms and
SMEs alike to protect their differentiating attributes (Mendonga et al., 2004). Table A2 of the Appendix
displays in descending order the countries by each activity separately. Unsurprisingly, China holds first
place across all four activities while US and Germany are among the top innovators and exporters



Table 1. Summary statistics.

Number of Mean
Observations (Standard
Deviation)
Exports 21,888 10.81
(69.29)
Patents 7,980 2,203.77
(10,735.47)
Trademarks 10,260 9,633.55
(68,213.49)
Designs 7,296 905.23
(6,974.96)

Note: Exports are displayed in USD millions.

The correlations of these four activities are displayed in Table 2. While they are highly correlated,
these activities are not co-linear. This is also evident from Table A2 of the Appendix as countries may
rank higher in certain innovation activities than in export activities (e.g. Austria, Switzerland and
Sweden) and vice versa (e.g. Netherlands, Mexico and Singapore). Finally, note that export activity is
the least correlated with design activity.*

Table 2. Correlations

Exports Patents Trademarks Designs
Exports 1
Patents 0.80 1
Trademarks 0.73 0.71 1
Designs 0.65 0.68 0.94 1

Note: All correlations are significant at the 1% level.

Construction and Description of Variables

To construct the independent and dependent variables, the first step is to construct the Relative
Comparative Advantage (RCA) for each activity. We adopt Balassa (1965) where the RCA of country ¢
for exporting product class i in period t is denoted as:

exports;; /2. exportsg;

Y, exports;;, /3 exports;;

RCAC,i,t =
We construct similar RCAs for patents, trademarks and design activities according to their associated
classes. According to Hidalgo et al., (2007) a country specializes in class i when RCA is above one:

= {1 if RCA;;ir > 1
Gl 0 otherwise

4 Table A3 displays each activity per capita. The order is significantly changed; however, developed countries still
rank high across all four activities.



For the next step towards generating the relatedness measures, we calculate the probability that a
country specializes in class 7 given that it also specializes in class j. For the seventy-six countries we
count the frequency where class i has an RCA>1 given that class j, where i#j, has RCA>1. Then, we
divide this frequency number with the instances where class j has an RCA>1 thereby obtaining the
probability P(xi,t|xj’t). Since the probability P(xi_t|xj’t) need not be equal to the opposite conditional
probabilityP(xj,t|xi,t), Hausmann and Klinger (2007) calculate the minimum of each pair of
probabilities. That is:

@i = min{P(xie|x;e), P (x| xie)}

Overall, we have 208 classes spanning the four activities (35 patent classes, 45 trademark classes, 32
design classes and 96 export classes). Therefore the ¢; ; populates a 208x208 symmetric matrix which
captures the overall innovation-export space. Figures 1A-1C display this space for the periods for 2008-
2012, 2013-2017 and 2018-2022 respectively. As can be seen throughout the entire time span there
are several clusters where export classes and innovation classes of all three stages are strongly linked.
This highlights the importance of studying comprehensively innovation and its relationship to trade.



Figure 1A. The innovation-export space. 2008-2012.
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Moving forward with the construction of variables, a key interim step is to generate the main
dependent variable that capture the entry of country ¢ in export specialization in class i. This is
depicted as Entry,; . It takes the value of 1 if country c exhibits RCA in class i in period t given it had
not in period #-/ and 0 otherwise. Formally:

Entry,;, = {1 if xcit =1 and J.Cc,i,t—l =0

" 0 otherwise
We should note that, as we will discuss below in Section 2.2.3 we are interested only in the cases
where x.; :—; = 0. In other words, we are interested in regions where export class i has not exhibited
a comparative advantage in period ¢-1. If the region has entered an export specialization in period -/
then it is not included in the sample as it is no longer of interest. Overall, we interested in uncovering
the generation of new specializations and not the maintenance of existing ones.

Note that for only 3% of observations during the latter two periods in the sample (2013-2017 and
2018-2022) we observe an entry by a country in a given export class. The low frequency of
diversification is the main motivation for this study as we aim to capture the role of export and
innovation relatedness in the generation of new specializations.

To this end, we construct the four main independent variables of interest that measure relatedness
of export activity. For tractability, let i taking the values of i=1-96 which corresponds to a different
export class. The relatedness with respect to export activity is calculated as (t subscript is suppressed
for the sake of brevity):

9%
j=1,jer,j=i Pij
96
j=1,j=i Pij

Export_RELATEDNESS; . =
The numerator is the sum of ¢;; in the export classes j that country c is specializes in. The denominator
is the overall sum of @;; for export class i. This measure captures how embedded export class i is in
the rest of the country’s export activities. The rest of the three variables are the cross-relatedness
measures that capture the relatedness of export activity to each of the IPR activities. Cross-relatedness
measures are calculated as in Castaldi and Drivas (2023). For patent classes let j taking the values 97-
131; for trademark classes j=132-176 and for design classes j=177-208. To this end, the cross-
relatedness measures, are calculated as:

131

PatExport_RELATEDNESS, . = =i=zJcci# 1
j=97,j#i Pij
176
TMExport_RELATEDNESS; , = =1-152IS0)# 7

j=132,j=i Pij

208 -
j=177,j€c,j#i (pL]
208

DesignExport_RELATEDNESS,; . =
j=177,j=i Pij




PatentExport_RELATEDNESS; . for export class i for country ¢ shows how related are patent
classes j=97-131 of country c to the country’s export class i. A similar description holds for
TMExport_RELATEDNESS; . and DesignExport_RELATEDNESS; . respectively. Note that all the
relatedness measures are standardized.

Econometric Specification and Estimation

The basic specification takes the following form:

Entry.;+ = Bo + B1Export_RELATEDNESS,; 1 + B,PatentExport_RELATEDNESS, ;.1 +
p3TMExport_RELATEDNESS. ;4 + BsDesignExport RELATEDNESS,;._; + Region, +
Class; + Period; + &+ (D

We expect own relatedness to be positively related to new specializations and hence 8, > 0. As for
the cross-relatedness measures we expect to contribute positively to new export specializations, i.e.,
B2, B3, B4 > 0. We include region, class and period fixed effects. Also, we focus only on observations
where the country did not display an RCA above 1 in period -/ (i.e.x; ; .~y = 0). While the dependent
variable is a dummy, due to the large amount of fixed effect we employ OLS estimator instead of a
probit or logit estimator as research has shown that the latter can produce biased estimates (Gomila
2020). Standard errors are clustered at the region level to avoid serial correlation (Bertrand et al.,
2004).

Results

Table 3 displays the results. Given that the cross-relatedness measures may be correlated, we include
them sequentially and then altogether. In any event, note that correlations are not worryingly high
with the highest correlation being between Export_RELATEDNESS,; —,and
PatentExport_RELATEDNESS. ;.4 (p=0.39). Overall, we do not observe any changes when
including them separately or altogether indicative that multicollinearity is not likely to cause an issue.
Consistent with the literature (Hidalgo et al., 2007; Nomaler and Verspagen, 2024) we find that export
relatedness contributes positively to new export specializations (Columns 1-4).

Innovation, measured by patents and trademarks, also appears to be related strongly to new export
specializations (Column 4). Related design activity however seems to have no contribution to export
diversification. This is partially consistent with the Castaldi and Drivas (2023) where they showed that
related design activity has the smallest contribution to new patent and trademark specializations.



Table 3. Regression results of Equation (1)

VARIABLES (1) (2) (3) (4)

Export_RELATEDNESS; ;4 0.035***  0.034***  0.038*** 0.031***
(0.009) (0.009) (0.009) (0.009)

PatExport_RELATEDNESS; . +—4 0.010** 0.011**
(0.004) (0.005)

TMExport_ RELATEDNESS; . +_4 0.009** 0.011**
(0.005) (0.005)
DesignExport_RELATEDNESS; . ;4 -0.001 -0.006
(0.006) (0.006)

Constant 0.053***  0.053***  0.052***  0.053***

(0.002) (0.002) (0.002) (0.002)

Observations 10,460 10,460 10,460 10,460
R-squared 0.041 0.041 0.041 0.042

Note: The dependent variable in all regressions is Entry,. ; ;. All regressions are estimated via OLS. All
columns include region, class and period dummies. Standard errors are clustered at the region-class
level and are displayed in parentheses. ***p < 0.01; **p < 0.05; *p< 0.1.

The Case of Greece

We examine how the relatedness measures for Greece contribute to specializations. Table 4 compares
the cases of new export specializations given that there was no specialization the period before. As
can be seen all relatedness measures are higher for the case of new export specializations signifying
both the positive role of related export and innovation (including design) capabilities.

Table 4. Relatedness measures by new export specializations.

VARIABLES Xeit =1&givenx ;1 =0  x.,:=1&givenx;c1 =0
Export_RELATEDNESS; 11 0.37 0.34

(0.03) (0.04)
PatExport_RELATEDNESS; .14 0.46 0.42

(0.04) (0.07)
TMExport_ RELATEDNESS; . +_4 0.45 0.43

(0.06) (0.06)
DesignExport_RELATEDNESS; . -, 0.41 0.36

(0.04) (0.05)

n=6 n=117

Given that the sample is quite small, we expand the analysis by examining the instances of export
specializations in Table 5. The picture that emerges is quite similar with all relatedness being larger for
the case of specialization as opposed to lack of. Overall, these findings show that related export and
innovation capabilities are positively related to new export specializations for the case of Greece.



Table 5. Relatedness measures by export specializations.

VARIABLES Xeie =1 Xeie =0
Export_RELATEDNESS; ;4 0.38 0.34

(0.03) (0.04)
PatExport_RELATEDNESS; . +—4 0.47 0.41

(0.05) (0.07)
TMExport_RELATEDNESS; . ¢4 0.49 0.42

(0.05) (0.06)
DesignExport_RELATEDNESS; . —; 0.39 0.36

(0.04) (0.05)

n=84 n=108

Motivations and challenges of Greek inventors

In this section, we address the second objective of this paper. Specifically, we conducted an in-depth
survey of inventors based in Greece to identify their key characteristics, motivations, challenges, and
opportunities throughout the complex processes of patenting and commercialisation. We begin with
a review of the relevant literature, followed by data compilation, descriptive statistics, an empirical
analysis of the motives for filing a patent application, and finally, the conclusion section.

Literature review

Invention plays a crucial role in technological progress and economic development, representing the
creation of new products, processes, or methods. Academic research distinguishes invention from
innovation, where the latter involves commercialization and diffusion (Schumpeter, 1934). Studies
highlight that invention stems from both individual creativity and systematic R&D efforts, with firms,
universities, and independent inventors as significant contributors (Griliches, 1990). The
characteristics of inventors have been widely examined, with findings indicating that education,
particularly in STEM fields, plays a vital role in inventive activity (Acs & Audretsch, 1988). Experience,
collaboration, and exposure to diverse knowledge networks further enhance an inventor’s
productivity (Lazear, 2004), while geographic location and institutional support influence the success
of their inventions (Jaffe et al., 1993).

Patents serve as a legal mechanism to protect inventions, granting exclusive rights to inventors for a
fixed period and incentivising innovation by ensuring a return on investment. Patent applicants
typically include firms seeking to protect their market position (Hall & Harhoff, 2012), universities
aiming to facilitate technology transfer (Mowery et al., 2001), and independent inventors who, despite
lower patenting rates, contribute to technological progress. The motives for filing patents vary,
ranging from market protection and competitive advantage (Cohen et al., 2000) to revenue generation
through licensing and commercialization. Additionally, patents serve as a strategic tool for signaling
technological strength to investors and competitors (Hall & Ziedonis, 2001), while for academic
inventors, they offer reputational benefits and career advancement (Azoulay et al., 2009).



Despite their benefits, patents come with several challenges. High filing, prosecution, and
maintenance costs pose significant financial burdens, particularly for small firms and individual
inventors (Lanjouw & Schankerman, 2004). The complexity of the patenting process requires legal
expertise, making it difficult for many applicants to navigate without professional assistance (Harhoff
et al.,, 2003). Even after obtaining a patent, enforcement remains a major issue, as infringement
litigation is costly and uncertain (Bessen & Meurer, 2008). Moreover, many patents fail to generate
substantial economic value, making patenting a risky investment (Pakes, 1986). These challenges
highlight the need for continuous improvements in the patent system to better support inventors and
foster innovation.

Empirical studies have delved into the demographic characteristics, motivations, and challenges faced
by inventors, providing a nuanced understanding of the inventive landscape (Giuri et al., 2007; Cohen
et al., 2000, Blind et al., 2006; Veer et al., 2006; Bell et al., 2019). Previous studies have extensively
examined the characteristics of inventors, identifying key factors that influence their inventive
productivity. Education plays a crucial role, with many inventors holding advanced degrees,
particularly in science, technology, engineering, and mathematics (STEM) fields, which provide the
technical expertise necessary for innovation (Acs & Audretsch, 1988). Prior experience in research and
development (R&D) and exposure to diverse knowledge networks significantly enhance an inventor's
ability to generate patents and novel technologies (Lazear, 2004). Collaboration is also a vital factor,
as teamwork and cross-disciplinary partnerships foster knowledge spillovers and improve the quality
of inventions (Singh & Fleming, 2010). Additionally, geographic location influences inventive output,
with innovation clusters such as Silicon Valley benefiting from strong institutional support, access to
venture capital, and high levels of knowledge exchange (Jaffe et al., 1993).

The role of mobility and career trajectory is also significant, as inventors who transition between firms
or academia and industry tend to produce higher-impact patents due to their exposure to diverse
technological domains (Hoisl, 2007). Furthermore, demographic factors such as age and experience
impact innovation, with mid-career professionals often being the most prolific inventors, as they
combine creative thinking with practical expertise (Jones, 2010). Gender disparities in patenting have
also been documented, with women being underrepresented in patent filings, often due to structural
barriers in STEM fields and differences in collaboration networks (Ding et al., 2006). These findings
underscore the complex interplay of education, collaboration, location, career trajectory, and
demographic factors in shaping the productivity and impact of inventors.

The motives behind patenting can be multifaceted, reflecting both the traditional purpose of
protecting innovation and broader strategic objectives. A study by Lam (2011) found that scientists
engage in patenting activities not only for financial gains but also due to a desire for their research to
have practical applications and societal impact. Giuri et al. (2007) found that inventors prioritized
personal satisfaction, prestige, reputation, and contributing to their organization's performance over
monetary rewards or career advancement.

Patents are essential for protecting R&D investments by preventing competitors from replicating
innovations and providing exclusivity, particularly in high-R&D industries like pharmaceuticals (Hall &
Harhoff, 2012). Firms use patents to create barriers, generate revenue through licensing, and build
patent portfolios for strategic purposes (Arora & Ceccagnoli, 2006; Somaya, 2012). Patents signal



technological competence, enhancing reputation and attracting investment (Hsu & Ziedonis, 2013).
They also help firms avoid intellectual property infringement and can be used to meet conditions for
subsidies (Shapiro, 2001; Guellec & van Pottelsberghe, 2007).

Studies show that patenting motives vary by firm size, with large firms focusing on strategic uses like
blocking competitors, while SMEs prioritize protection (Blind et al., 2006). Start-ups patent to attract
funding, and academics patent for prestige and research stimuli (Giuri et al., 2007). Commercialization
is increasingly tied to university spin-offs, reflecting the growing role of patents in entrepreneurship
(Blind et al., 2018).

Data Compilation

We conducted an online survey of Greek-located inventors who held at least one patent granted by
international patent offices, such as the EPO, WIPO, and USPTO. The survey questionnaire is presented
in Appendix Il and comprises of eighteen questions. Please note that the survey questionnaire was
originally disseminated in the Greek language. Hence, the questionnaire in the Appendix Il is a
translation from the original. The data collection process involved several steps. First, we extracted
information on Greek inventors with at least one international patent granted between 2017 and 2022
from Espacenet. Using the inventors' names and any available location information associated with
their patent applications, we conducted a thorough search across on various platforms, including
Google, LinkedIn, to collect the contact details needed to send out the survey questionnaire.

This step proved to be particularly time-consuming, as although patents and inventor names are
publicly available, contact details (such as email addresses) are not. In the end, we obtained the
contact details of approximately one thousand Greek inventors who had received at least one patent
from international offices during this period. The survey was sent electronically, either to the
inventors' email addresses or directly via LinkedIn messages. The survey was conducted in the spring
and early summer of 2024 and was completed by 200 Greek-located inventors.

We should highlight Greece as a special case due to its low patenting activity. According to EPO’s
Statistics & Trends Centre, Greece ranks 33rd in applications per capita. Interestingly while EPO
members’ applications per million inhabitants are 141.63, Greece ranks below that with 14.70. This
latter figure is approximately ten times less than the overall rate of patenting of all EPO member
countries. To this end, Greece’s overall low rate of patenting is a major motivation of this research
project as we aim to uncover the challenges and opportunities of Greek innovators.

Descriptive statistics

This subsection provides a detailed analysis of the descriptive statistics on Greek-located inventors,
examining their characteristics, motivations for patenting, and the challenges they face, such as legal
complexity, financial costs, and administrative hurdles. This review aims to improve understanding of
the factors that shape patenting activity in Greece.



The characteristics of inventors

Table 6 provides a comprehensive overview of the demographic characteristics of the inventor sample
used in this study, focusing on key characteristics such as gender distribution, age group
representation, regional residence, and levels of educational attainment. The dataset includes a total
of 200 Greek-located inventors, providing a robust basis for examining patterns and trends in inventive
activity within the specified population.

Table 6: Descriptive statistics of Greek-located inventor: gender, age group, education and region

N Percent
Gender 1. Female 32 16.00
2. Male 168 84.00
Age 1. 18-40 47 23.50
2.41-50 83 41.50
3.51-60 44 22.00
4, >61 26 13.00
Education 1. Prof 2 1.00
2. BSc 12 6.00
3. MSc 41 20.50
4. PhD 145 72.50
Region 01. Attica 111 55.50
02.Central Macedonia 23 11.50
03. Abroad 20 10.00
04. Crete 16 8.00
05. Epirus 9 4.50
06. Other 21 10.50

Note: Total number of inventors: Obs 200. Region: referring to the 13 regions of Greece

The sample of inventors shows a pronounced gender imbalance, with male inventors significantly
outnumbering their female counterparts. Specifically, 84% of the respondents identified themselves
as male, highlighting the strong male dominance in the field of innovation. In contrast, female
inventors constitute a minority, accounting for only 16% of the sample. This marked gender disparity
is consistent with wider empirical findings in patenting and invention research (e.g., Giuri et al., 2007),
which often point to a systemic under-representation of women in technological innovation and the
creation of intellectual property.

The age profile of the inventors shows a concentration on the mid-career stage. The largest age group
consists of inventors aged between 41 and 50 years old, representing 41.5% of the total sample. This
is followed by the 18-40 age group with 23.5% and the 51-60 age group with 22%. Inventors aged 61
and over make up 13% of the sample, reflecting the continued involvement of older professionals in



inventive activity. This age distribution underlines the predominant participation of experienced, mid-
career professionals in the innovation process, which is in line with the existing literature linking
increased patenting productivity with career maturity.

The educational background of the inventor sample indicates a highly skilled and academically
advanced population. The overwhelming majority, 72.5%, holds a doctoral degree (PhD),
demonstrating the crucial role of advanced research training in fostering inventive capacity. Inventors
with a Master’s degree (MSc) make up 20.5% of the sample, while those with a Bachelor’s degree
(BSc) account for 6%. A marginal 1% of inventors reported having a professional qualification without
a university degree. This distribution highlights the strong link between formal education, especially
at the postgraduate level, and innovative activity, which is consistent with findings in knowledge-
based economies where advanced technical expertise is a key driver of patenting.

Geographically, the inventors are highly concentrated in certain regions, with a notable clustering in
Attica, the main economic and innovation centre of Greece. More than half of the sample (55.5%)
resides in the Attica region, demonstrating its key role in driving national patenting activity. Central
Macedonia ranks second with 11.5% of the inventors, while a significant proportion (10%) are
currently based internationally, reflecting the global mobility and cross-border engagement of some
inventors. Other regions, including Crete (8%), Epirus (4.5%) and various smaller regions together
accounting for 10.5%. This geographical concentration highlights the importance of regional
innovation systems and the uneven spatial distribution of inventive output within national economies.

In summary, the sample of inventors analysed in this study has a distinct demographic composition
characterised by a significant male majority, a preponderance of mid-career professionals, a high level
of education attainment, and a marked regional concentration in Attica. These demographic trends
reflect broader patterns observed in innovation-driven economies, where regional centres of
economic activity, high levels of educational attainment, and persistent gender disparities shape the
landscape of patent activity. Understanding these characteristics provides valuable insights into the
human capital dynamics underlying inventive processes and provides a basic for policy discussions
aimed at fostering more inclusive and geographically dispersed innovation ecosystems.

Motives of patent filing

Table 7 presents the descriptive statistics for the different motives considered by patent applicants in
this study. Inventors were asked to rate the importance of nine different motives on a 5-point Likert
scale, ranging from "not at all important" (1) to "very important" (5).



Table 7: Reasons for filing a patent application

Variable Mean
(Std. dev.)
prestige 3,21
(1,50)
commercial_exploitation 4,17
(1,04)
licensing 3,31
(1,45)
selling 3,14
(1,42)
spinoff/startup 2,66
(1,54)
company_image 3,69
1,37)
protection 3,86
(1,42)
blocking 4,01
(1.29)
central_decision 2,79
(1,54)

Note: Total number of inventors: Obs 200. 5-point Likert scale: 1: Not at all Important, 2: Slightly
Important, 3: Moderately Important, 4: Important, 5: Very Important

The mean value for the prestige motive was 3.21, indicating that, on average, respondents considered
prestige to be a somewhat important motive for filing patents. Commercial exploitation emerged as
one of the more important motives, with a mean of 4.17. This indicates that respondents generally
consider commercial exploitation to be an important factor in their decision to file a patent. The mean
score for licensing was 3.31, suggesting that while it is an important motive, it is not as strongly
emphasised as commercial exploitation or protection. Respondents rated selling as a less important
motive for filing patents, with a mean of 3.14. This value suggests a neutral attitude towards on its
importance.

Creating a spin-off or start-up received the lowest mean score of 2.66, suggesting that respondents
generally consider this motive to be a less important reason for filing a patent. With a mean of 3.69,
the motive of enhancing company image was considered important by respondents, though not as
strongly as commercial exploitation or blocking. Protection was also considered a significant motive
for filing a patent, with a mean of 3.86. This suggests that many respondents agree that securing legal
protection for intellectual property is an important reason for patenting. Blocking emerged as one of
the more important motives, with a mean of 4.01. The central decision-making process of the
organisation they work for was the least emphasised motive, with a mean of 2.79.

Moreover, in this subsection, we conduct our empirical analysis using factor analysis on patent
motives of Greek-located inventors with a framework based on Blind et al. (2006) and Block et al.
(2015)5.

5 Block et al. use this framework for trademarks.



Our empirical analysis uses factor analysis to investigate the underlying structure of inventors' motives
for filing patents. To quantify the importance of these motives, we designed a survey with nine
different items, each rated on a 5-point Likert scale (ranging from 1 = "not at all important" to 5 =
"very important"). Table 9 provides detailed descriptions of the survey items and their measurement
framework.

To uncover latent dimensions within the motives for patenting, we conducted an exploratory factor
analysis (EFA). Factor analysis assumes intercorrelation between observed variables, a condition we
assessed using Bartlett’s sphericity test (x> = 471.76, p < 0.01) and the Kaiser—-Meyer—Olkin (KMO)
measure of sampling adequacy (KMO = 0.64). According to Kaiser and Rice (1974), a KMO value above
0.60 is considered acceptable, indicating that our data are suitable for factor analysis. In addition,
Bartlett’s test rejects the null hypothesis of variable independence, further confirming the
appropriateness of applying factor analysis (Dziuban & Shirkey, 1974).

We used principal component factor analysis (PCFA) with varimax rotation to improve interpretability
by maximising the variance of the squared loadings. A factor loading threshold of 0.50 was used to
determine item-factor assignments. The analysis yielded a three-factor solution based on the latent
root criterion, with three factors having eigenvalues greater than 1 (Thoma & Bizer, 2013). The rotated
factor loadings and extracted variances are presented in Table 8. Each item loads uniquely on a single
factor, ensuring a clear and unambiguous classification. Together, the three factors explain 63.73% of
the total variance, indicating a robust factor structure.

Table 8: Factor analysis of motives for filing a patent application

Variable Factorl Factor2 Factor3
Interpretation Exchange Protection-Blocking Reputation/Marketing
Prestige/Reputation 0.7258
Licensing 0.8449

Selling 0.8372

Spin-off/ Start-up 0.6361

Company_image 0.6946
Protection 0.8723

Blocking 0.8098

Variance 26,96% 22,15% 13,83%

Note: Obs=200, Principal component analysis, varimax-rotated factor loadings. Kaiser—Meyer—Olkin
Measure: 0.6373, Bartlett’s test of sphericity: 471.76, p < 0.01. The blank in the table represents factor
loadings with an absolute value less than 0.5.

The factor structure derived from our analysis closely corresponds to the motive clusters identified in
previous research (Blind et al., 2006; Block et al., 2015) with only minor variations. Factor 1 represents
exchange motives and includes the motives of licensing of the invention, selling the patent and starting
a new business (Spin off/start up). More specifically, this factor reflects strategic objectives such as
increasing attractiveness to potential licensees to secure higher royalty fees and generating future
cash flows by selling the patent. Notably, our findings extend existing classifications by incorporating



the formation of starting a new business (Spin off/start up) within this exchange-oriented factor. This
inclusion suggests that beyond facilitating direct financial transactions, patents also strengthen
inventors’ bargaining power with potential investors, facilitating capital acquisition for business
development.

Factor 2 includes the motives of protecting products from competition (Protection) and prevent third
parties from patenting similar inventions (Blocking). While prior research has often treated these as
distinct factors, our findings indicate that they coalesce into a single dimension. This convergence
suggests that both motives stem from a common strategic objective: asserting technological
capabilities and maintaining control over proprietary knowledge. The protective motive ensures
exclusivity in the market, while the blocking motive preempts competitors from securing patents in
related technological domains.

Factor 3 includes the motives of reputation/creating opportunities for me as an inventor and
enhancing the profile of the company/organization. Specifically, it includes the inventor’s aim to
enhance personal recognition and career opportunities, as well as the company’s goal of
strengthening its public profile. This factor reflects the motive of reputation or in other words the
marketing motive. From an individual perspective, securing patents can enhance an inventor’s
reputation, increasing professional visibility and future career prospects. At the organizational level,
patents contribute to brand positioning by signaling innovation capabilities, attracting potential
customers or partners, and even justifying premium pricing. By integrating personal and corporate
reputation-building motives, this factor underscores the role of patents beyond legal protection and
commercialization—highlighting their strategic function in branding, differentiation, and competitive
positioning.

The results suggest that commercial exploitation, blocking, and protection are seen as the most
important motives for filing a patent, with respondents generally agreeing on their importance. In
contrast, creating a spin-off or start-up, and central decision-making by the organisation they work for
were considered less important, with greater variability in responses. The consistency of our factor
analysis results with previous studies reinforces the robustness of our approach while also allowing us
to refine existing classifications. In particular, our research introduces a nuanced perspective by
including spin-off/start-up formation within the exchange-oriented factor, suggesting a broader
interpretation of patents as tools not only for immediate financial returns but also for facilitating
entrepreneurial endeavours. Moreover, our identification of protection and blocking as a single
strategic dimension highlights the intertwined nature of defensive and competitive motives for
patenting and emphasises the role of patents in asserting technological leadership. These findings
provide insight into the different factors that influence the decision to file a patent, highlighting the
importance of both strategic business motives and legal considerations.

Challenges of patent filing

The process of patent application involves several challenges that influence decision-making regarding
final registration. Table 9 presents the descriptive statistics for various obstacles faced by applicants,
providing insight into the relative importance of each challenge. Respondents rated these challenges



on a five-point Likert scale, with higher values indicating greater difficulty (" not at all important " (1)
to " very important " (5)).

Table 9: Challenges in the pre-application process and during the application process that
influenced the decisions inventor had to make regarding the final registration
Variable Mean

(Std. dev.)
fees 3,09
(1,50)
process_cost 3,04
(1.46)
translation_cost 2,48
(1,44)
attorney 3,29
(1,52)
writing 3,08
(1,56)
mentor 2,65
(1,49)
registration_difficulties 2,52
(1,39)

central decision_applicant 2,54
(1,72)

Note: Total number of inventors: Obs 200. 5-point Likert scale: 1: Not at all Important, 2: Slightly
Important, 3: Moderately Important, 4: Important, 5: Very Important

Among the most significant challenges reported were financial and legal costs. The cost of finding
good legal services had the highest mean score (3.29), indicating that securing experienced legal
support was a major concern for many respondents. Similarly, the cost of fees at each patent office
(mean = 3.09) and the cost associated with writing the patent and subsequent monitoring (mean =
3.04) were perceived as considerable barriers. The cost of translation for filing with local offices,
however, was rated lower (mean = 2.48), suggesting that while translation expenses were a concern
for some applicants, they were not as universally significant as other financial burdens.

In addition to financial constraints, respondents highlighted difficulties in securing expert support.
Finding experienced patent writers had a mean score of 3.08, reflecting that access to skilled
professionals was an important but somewhat variable challenge. Similarly, the lack of mentorship in
patenting was rated at 2.65, suggesting that while some applicants benefitted from experienced
colleagues, others faced obstacles due to limited guidance.

Administrative and procedural challenges were rated somewhat lower compared to financial and legal
barriers. The difficulty of obtaining a patent from local offices had a mean of 2.52, indicating that while
this was a challenge for some, it was not a predominant concern. Additionally, the involvement of
centralized decision-making by the organization (mean = 2.54) suggests that for some applicants, the
process was managed at a corporate level, reducing their direct involvement in decision-making.



Overall, the results suggest that financial constraints, particularly those related to legal services,
official fees, and patent writing, represent the most pressing challenges in the patent application
process. Challenges related to procedural difficulties, mentorship, and central decision-making appear
to be less critical but still relevant for certain applicants. These findings highlight the importance of
financial and legal support mechanisms in facilitating patent applications and ensuring a smoother
registration process.

Inventors by type of applicant and motives for filing at different patent offices

With another view of analysis, among the 200 inventors who responded to the survey, the distribution
of patent assignees was relatively balanced. In the Appendix lll, we present the results across the four
different types of applicants. Specifically, 14.5% of inventors reported holding patents as independent
inventors, 28% were affiliated with a university or research center, 27,5 % were employed by a small
or medium-sized enterprise (SME), and 30% were employed by a large firm (i.e., an organization with
more than 250 employees). The findings (Table C1 of the Appendix IIl) indicate distinct differences in
the motivations for patenting across these groups. Inventors who personally own their patents, as
well as those affiliated with universities, predominantly perceive patenting as a mechanism for
commercialization, either through licensing or selling their inventions. Conversely, large firms
primarily utilize patents for strategic purposes such as protecting their products and blocking
competitors, a practice that has been well-documented in the literature (Torrisi et al., 2016). The
prevalence of blocking as a key motivation for patent filings aligns with broader empirical evidence
and suggests that Greek large firms follow similar strategic behaviors observed in other contexts.

Table C2 of the Appendix Il presents the challenges in the pre-application process and during the
application process that influenced the decisions inventors had to make. The results show that
individual inventors, universities, and SMEs face similar challenges when it comes to patent costs,
including fees, writing, and monitoring, while large companies find these costs less of a burden.
Translation costs are a concern for all groups but less so for large firms. SMEs and universities struggle
the most with finding good legal services and experienced patent writers, whereas large firms seem
to have easier access to these resources. Having a mentor or colleague with patenting experience is
more important for SMEs and universities than for individual inventors or large companies. A key
difference is that large companies are far more likely to have the entire patenting process handled
internally, whereas individuals and smaller organizations are more directly involved. Overall, smaller
entities face greater financial and procedural challenges, while large firms benefit from established
resources and centralized processes.

Examining patent filing motives across different jurisdictions yields two key observations. First, when
filing patents at international offices such as the United States Patent and Trademark Office (USPTO),
the European Patent Office (EPO), and the World Intellectual Property Organization (WIPO), market-
driven motives and commercialization prospects emerge as the most significant factors. This highlights
the strategic importance of international patenting for Greek inventors and their affiliated
organizations, reflecting broader efforts to integrate innovation within a globalized framework of
exports, investments, and commercialization of high-value technologies.



Discussion and conclusions

In this report we had two main objectives. For the first objective, we examined the relationship
between each stage of innovation—technological, market, and design activities—and export
performance. By decomposing innovation into these three stages, we analysed their different
contributions to related export activities, based on the principle of relatedness (Hidalgo et al., 2007).
Our results revealed significant interactions between innovation stages and export activity.
Furthermore, our econometric analysis showed that related export activities play a crucial role in
fostering new export specialisations, while technological and market capabilities contribute to the
development of new comparative advantages in exports.

For the second objective, we conducted a comprehensive survey of Greek-based inventors to explore
their motivations, challenges, and opportunities throughout the complex processes of patenting and
commercialisation. The typical Greek inventor is predominantly male, mainly mid-career, highly
educated, and concentrated in the Attica region. Using factor analysis, we categorised inventors’
patenting motives into three interrelated factors: exchange, protection/blocking, and reputation. This
framework highlighted the multiple roles that patents play in commercialisation, strategic positioning,
and career advancement. Our findings also suggested that financial constraints—especially those
related to legal services, fees, and patent writing—represent the most significant challenges in the
patenting process. Greek inventors showed different patenting motives based on affiliation.
Independent inventors and university researchers focus on commercialisation, while large firms use
patents strategically to protect products and block competitors (Torrisi et al., 2016).

Our contribution to the literature is twofold. First, we contribute to the link between innovation and
exports, by examining innovation activity across its stages, revealing its nuanced impact on export
performance. In addition, we provide new insights into the characteristics of inventors, their
motivations for patenting and the challenges they face. By clarifying overlapping motivations, our
study provides a comprehensive framework for understanding the role of patents in
commercialisation, strategy and career advancement. These findings extend existing research by
highlighting the strategic use of patents in entrepreneurship and reputation building.

The policy implications of our findings with respect to the first objective highlight the critical link
between innovation and exports, providing a holistic framework that integrates technology, design,
and market activities. This approach helps policymakers design targeted innovation strategies,
recognising the different roles each dimension plays in driving exports, including green products and
emerging sectors such as digital services (Stojkoski et al., 2024). The findings support the adoption of
smart specialisation strategies that emphasise the link between innovation and export growth, as
promoted by EU policies. Greece could benefit from a national innovation strategy that promotes not
only technological inventions, but also promotes market and design activities. A successful strategy
should integrate entrepreneurial discovery and focus on the transition from declining to high-value
activities. This integrated approach can drive structural development and economic growth.

For the second objective, improving financial support through subsidies or tax incentives can reduce
barriers related to legal fees and patenting costs. We should highlight that such actions are already in



place in European Union.6 Simplifying procedures and promoting mentorship programmes would
improve accessibility, especially for early-stage inventors and those outside major innovation centres.
Addressing gender disparities and promoting regional patenting can foster a more inclusive innovation
landscape. Finally, examining the alignment of Greek patent laws with European frameworks, such as
the Unitary Patent, and improving legal support for SMEs and researchers is critical in the coming
years.

In conclusion, Greece ranks quite low in innovation activity. In a recent study, Balland and Boschma
(2022) showed that no Greek region was a technological leader; however, four were scientific leaders
pointing to the significant human capital that is located in Greece. The inability of Greece to translate
this human capital to leading technological innovations can have many culprits (institutional, cultural
etc.). While these are beyond the scope of the current report, we propose policies that could help
Greece enter high-value added activities.

6 See for instance intellectual property vouchers from the European Union Intellectual Property Office:
https://www.euipo.europa.eu/en/about-us/the-office/procurement-and-grants/grants



https://www.euipo.europa.eu/en/about-us/the-office/procurement-and-grants/grants
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Appendix |

Table Al. Patent classifications according to WIPO.
Technology Classification

1 - Electrical machinery, apparatus, energy
2 - Audio-visual technology

3 - Telecommunications

4 - Digital communication

5 - Basic communication processes

6 - Computer technology

7 - IT methods for management

8 - Semiconductors

9 - Optics

10 - Measurement

11 - Analysis of biological materials
12 - Control

13 - Medical technology

14 - Organic fine chemistry

15 - Biotechnology

16 - Pharmaceuticals

17 - Macromolecular chemistry, polymers
18 - Food chemistry

19 - Basic materials chemistry

20 - Materials, metallurgy

21 - Surface technology, coating

22 - Micro-structural and nano-technology
23 - Chemical engineering

24 - Environmental technology

25 - Handling

26 - Machine tools

27 - Engines, pumps, turbines

28 - Textile and paper machines

29 - Other special machines

30 - Thermal processes and apparatus
31 - Mechanical elements

32 - Transport

33 - Furniture, games

34 - Other consumer goods

35 - Civil engineering




Table A2. Descending order of countries based on activity.

Rank  Exports Patents Trademarks Designs

1 China China China China

2 USA Japan USA Germany

3 Germany USA Germany USA

4 Japan Rep. of Korea United Kingdom Rep. of Korea

5 Rep. of Korea Germany France Spain

6 France France Italy United Kingdom

7 Netherlands Russian Federation Turkiye Italy

8 Italy United Kingdom India France

9 United Kingdom Switzerland Switzerland Switzerland

10 Canada Netherlands Russian Federation  Japan

11 Russian Federation Sweden Rep. of Korea Turkiye

12 Mexico Canada Spain India

13 Belgium Italy Japan Netherlands

14 India Finland Australia Poland

15 Switzerland Austria Brazil Austria

16 Spain Australia Mexico Australia

17 Singapore Belgium Netherlands Sweden

18 Saudi Arabia Israel Canada China, Hong Kong

19 Australia Spain Austria Brazil

20 Malaysia Denmark Poland Russian Federation

21 Thailand India Sweden Denmark

22 Brazil Poland Argentina Canada
United Arab

23 Emirates Singapore Czechia Belgium

24 Poland Norway China, Hong Kong Ukraine

25 Indonesia Ireland Indonesia Thailand

26 Czechia Ukraine Ukraine Finland

27 Tiirkiye Brazil Portugal Czechia

28 Austria Luxembourg Belgium Indonesia

China, Hong Kong

29 Sweden SAR Chile Portugal

30 Ireland Saudi Arabia Denmark Singapore

31 Norway New Zealand Singapore Israel

32 China, Hong Kong Czechia Finland New Zealand

33 Hungary South Africa Bulgaria Mexico

34 South Africa Malaysia Romania Greece

35 Denmark Greece New Zealand Bulgaria

36 Slovakia Tiirkiye Thailand Luxembourg

37 Philippines Slovenia Luxembourg Romania

38 Finland Romania South Africa Argentina

39 Chile Mexico Colombia Norway

40 Romania Hungary Norway South Africa

41 Argentina Portugal Philippines Malaysia

42 Kazakhstan Rep. of Moldova Malaysia Philippines

43 Israel Cyprus Morocco Morocco

44 Portugal Malta Hungary Ireland



45
46
47
48
49
50

51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

Ukraine
Colombia
New Zealand
Greece
Slovenia
Bulgaria

Belarus
Lithuania
Morocco
Pakistan
Luxembourg
Tunisia
Serbia
Estonia

Croatia
Latvia
Costa Rica
Sri Lanka
Panama
Jordan
Uruguay
Iceland
Malta
Cyprus
Lebanon
Georgia

Rep. of Moldova

Mauritius
Bahamas
Armenia
Kyrgyzstan
Cuba

Bulgaria
Belarus
Latvia
Slovakia
Thailand
Chile

Croatia
Lithuania
Iceland

United Arab Emirates

Morocco
Argentina
Georgia
Estonia

Serbia
Cuba
Bahamas
Kazakhstan
Colombia
Mauritius
Panama
Philippines
Uruguay
Jordan
Indonesia
Lebanon
Pakistan
Costa Rica
Sri Lanka
Armenia
Tunisia
Kyrgyzstan

Slovakia
Ireland
Cyprus
Belarus
Israel
Slovenia
United Arab
Emirates
Croatia
Serbia
Kazakhstan
Saudi Arabia
Lithuania
Panama
Uruguay

Estonia
Greece
Latvia
Malta
Costa Rica
Pakistan

Rep. of Moldova

Armenia
Iceland
Mauritius
Georgia
Sri Lanka
Cuba
Bahamas
Jordan
Lebanon
Kyrgyzstan
Tunisia

Hungary
Slovakia
Croatia
Slovenia
Saudi Arabia
Estonia

Cyprus
Colombia
Belarus
Latvia
Serbia
Malta
Lithuania
Pakistan
United Arab
Emirates
Sri Lanka

Rep. of Moldova

Chile
Kazakhstan
Iceland
Jordan
Armenia
Georgia
Panama
Bahamas
Mauritius
Kyrgyzstan
Costa Rica
Lebanon
Uruguay
Tunisia
Cuba




Table A3. Descending order of countries based on activity by capita.

Rank Exports Patents Trademarks Designs

1 Singapore Korea Luxembourg Switzerland

2 Switzerland Japan Switzerland Luxembourg
3 Ireland Luxembourg Cyprus Germany

4 Belgium Switzerland Malta Korea

5 Netherlands Sweden Iceland Austria

6 Luxembourg Finland Germany Spain

7 Norway Netherlands Austria Hong Kong(China)
8 United Arab Emirates Germany Hong Kong (China) Denmark

9 Austria United States Denmark Sweden

10 Denmark Denmark Singapore Netherlands
11 Germany Austria Finland Finland

12 Slovenia France Sweden Malta

13 Czechia Singapore New Zealand Italy

14 China, Hong Kong Israel Netherlands United Kingdom
15 Iceland Norway Slovenia Cyprus

16 Sweden Ireland Estonia Singapore

17 Slovakia Belgium Czech Republic New Zealand
18 Finland Iceland Bulgaria Estonia

19 Estonia Malta Australia France

20 Hungary Canada United Kingdom Belgium

21 Rep. of Korea United Kingdom Italy Australia

22 Lithuania Slovenia France Slovenia

23 Canada China Portugal Poland

24 Malta Cyprus Norway Iceland

25 Australia Bahamas Korea Bulgaria

26 Saudi Arabia Australia Belgium China

27 Italy Hong Kong(China) Bahamas Czech Republic
28 France Italy Latvia Portugal

29 Latvia Russia Spain Norway

30 Malaysia New Zealand China Israel

31 New Zealand Spain Slovakia United States
32 Israel Rep. of Moldova Turkey Turkey

33 United Kingdom Latvia Ireland Latvia

34 Bahamas Poland Lithuania Ireland

35 Spain Czech Republic Croatia Greece

36 Poland Estonia United States Croatia

37 Portugal Ukraine Mauritius Japan

38 Japan Greece Chile Slovakia

39 Bulgaria Lithuania Uruguay Ukraine

40 Cyprus Hungary Canada Canada

41 USA Croatia Hungary Lithuania

42 Croatia Mauritius Rep. of Moldova Bahamas

43 Chile Portugal Poland Hungary

44 Thailand Saudi Arabia Panama Romania

45 Romania Slovakia Romania Rep. of Moldova
46 Greece Bulgaria Serbia Thailand



47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

Kazakhstan
Belarus
Mexico

Russian Federation

Panama
Serbia
Costa Rica
Uruguay
Mauritius
Turkiye
South Africa
Ukraine
China
Tunisia
Argentina
Rep. of Moldova
Brazil
Georgia
Colombia
Jordan
Morocco
Lebanon
Armenia
Philippines
Indonesia
Sri Lanka
Kyrgyzstan
India

Cuba
Pakistan

Georgia
Romania
Belarus
Malaysia
Serbia
South Africa
United Arab Emirates
Panama
Cuba

Chile

Brazil
Uruguay
Turkey
Mexico
Kazakhstan
Morocco
Armenia
India
Lebanon
Thailand
Argentina
Costa Rica
Jordan
Kyrgyzstan
Colombia
Tunisia

Sri Lanka
Philippines
Indonesia
Pakistan

Russia
Belarus
Ukraine
Armenia
Israel
Argentina
Costa Rica
Japan
United Arab Emirates
Mexico
Greece
Georgia
Malaysia
Brazil
Morocco
Colombia
Kazakhstan
Thailand
South Africa
Saudi Arabia
Philippines
Indonesia
India
Lebanon
Cuba

Sri Lanka
Jordan
Kyrgyzstan
Tunisia
Pakistan

Serbia
Belarus
Malaysia
Russia
Argentina
Morocco
Mauritius
Brazil
Armenia
South Africa
Georgia
Panama
United Arab Emirates
Saudi Arabia
Mexico
Philippines
Indonesia
India
Jordan
Colombia
Sri Lanka
Chile
Uruguay
Kazakhstan
Costa Rica
Lebanon
Kyrgyzstan
Tunisia
Cuba
Pakistan




Appendix Il

Survey questionnaire (Translated from the Greek Language)

1. Please note your gender:

Male |:| Female I:' Other I:' No answer |:|

2. Please note the age category to which you belong:
18-30 years
31-40 years
41-50 years
51-60 years
61 years and
over

3. Please note your highest level of education:
Compulsory education (up to middle school)
High School Graduate
Professional Specialty Graduate
Higher Education Degree
Master's degree holder
PhD holder

4. Please note your place of residence when filing your patent:
Eastern Macedonia and Thrace
Attica
North Aegean
Western Greece
Western Macedonia
Epirus
Thessaly
lonian Islands
Central Macedonia
Crete
South Aegean
Peloponnese
Central Greece
Abroad

5. Please indicate with which of the following organizations or companies you applied for a patent (you can
choose more than one):
The patent belongs to me and/or my team as individuals
University or Research Centre
Very small company (0 - 10 employees)
Small companies (11 - 49 employees)
Medium-sized enterprise (50 -249 employees)
Large companies (250 employees or more)
Other




6. Please note how important were the following reasons for filing a patent?
(1: not important, 2: not important, 3: important, 4: very important, 5: very important)
112(3|4]5

Reputation/Creating opportunities for me as an
inventor

Commercial exploitation of the invention
Licensing of the invention to a third party

Sale of the patent to a third party

Starting a new business (Spin-off/startup)
Enhancing the profile of the business/organisation
Protection of products from competition

Blocking of patenting of similar inventions by third
parties (Blocking)

Central decision of the organization where | work for

7. Please note the number of patent applications you have filed with the European Patent Office (EPO);
0
1
2
3-5
>6

8. Please note how important the following reasons were for filing a patent with the European Patent
Office (EPO):

(1: not at all important, 2: slightly important, 3: moderately important, 4: important, 5: very important)

1/2(3]|4]5

The European market is important for my invention

My funding agent demands it

To receive the European Search Report

| plan to use the unitary patent system

| want to validate in at least 3 countries included in the EPO

| am already in contact with interested parties for the commercial
exploitation of my invention

Prospects for commercial exploitation are increasing

Protection of the company's products from competition because they are sold
in European countries

Blocking similar inventions being patented by others

It is a central decision of the business/organization | work for

(Questions in the form of 7-8 are asked for other offices as well and are omitted for the sake of brevity)



9. Please note which of the following ways you used your patent (you can choose more than one):
We haven't exploited it yet, but we're exploring the possibility ]
Licensing of the invention to a company / organization for the generation of revenue
Sale of the patent to a company/organisation
Starting a new business (Spin-off/startup)

Protecting the products of your business or the organization | work for (internal
exploitation)
| donated it

10. In the process prior to the patent application and during the application, what were the challenges or
difficulties you faced that you consider that influenced the decisions you have to make regarding the final
registration:

(1: not important, 2: not important, 3: important, 4: very important, 5: very important)
112(3|4]|5

The cost in terms of fees in each office

The cost in terms of the process of writing the patent and subsequent
follow-up in the office

Translation costs for submission to local offices

Finding good legal services

Finding experienced people in patent drafting

The existence of a mentor or colleague who already has the experience in
patenting

The difficulty of registering in the respective local offices

| did not deal with the application process because the
business/organisation | work for was centrally involved




Appendix Il

Table C1. Reasons for filing a patent application by applicant type

Variables Individual  Universitiesor SMEs Large Companies
Inventors Research
Centers

Mean (Std. dev.)

prestige 3,59 3,41 3,02 3,02
(1,64) (1,41) (1,52) (1,47)
commercial_exploitation 4,24 3,95 4,44 4,08
1,21 (1,24) (0,71) (0,96)
licensing 3,52 3,48 3,53 2,85
(1,43) (1,39) (1,44) (1,45)
selling 3,52 3,48 3,33 2,47
(1,45) (1,33) (1,40) (1,31)
spinoff/startup 3,28 2,96 2,87 1,88
(1,51) (1,49) (1,63) (1,21)
company_image 3,21 3,14 3,91 4,23
(1,66) (1,47) (1,25) (0,91)
protection 4,10 2,96 4,02 4,43
(1,40) (1,63) (1,27) (0,91)
blocking 4,24 3,63 3,85 4,38
(1,27) (1,56) (1,18) (0,98)
central_decision 1,83 2,23 2,76 3,80
(1,51) (1,33) (1,55) (1,12)

Obs 29 56 55 60

Note: Total number of inventors: Obs 200. 5-point Likert scale: 1: Not at all Important, 2: Slightly
Important, 3: Moderately Important, 4: Important, 5: Very Important



Table C2. Challenges in the pre-application process and during the application process that
influenced the decisions inventor had to make.

Variables Individual Universities SME Large
Inventors or Research Companies
Centers

Mean (Std. dev.)

fees 3,55 3,36 3,55 2,18
(1,55) (1,35) (1,33) (1,40)
process_cost 3,45 3,18 3,49 2,28
(1,59) (1,35) (1,23) (1,42)
translation_cost 2,59 2,66 2,75 2,00
(1,70) (1,42) (1,40) (1,26)
attorney 3,24 3,61 3,82 2,53
(1,66) (1,37) (1,29) (1,50)
writing 3,10 3,02 3,69 2,55
(1,76) (1,48) (1,32) (1,57)
mentor 2,31 2,73 2,89 2,52
(1,69) (1,36) (1,44) (1,53)
registration_difficulties 2,62 2,84 2,65 2,05
(1,59) (1,46) (1,24) (1,24)
central_decision_applicant 1,76 2,18 2,15 3,60
(1,43) (1,59) (1,54) (1,68)
Obs 29 56 55 60

Note: Total number of inventors: Obs 200. 5-point Likert scale: 1: Not at all Important, 2: Slightly
Important, 3: Moderately Important, 4: Important, 5: Very Important
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