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Abstract
This paper investigates the role of the local demand for green products and services 
in the localisation of New Green Tech-Based firms (NGTBF). Drawing on regional 
entrepreneurship research, we maintain that the geographical distribution of custom-
ers’ green preferences affects that of new ventures in the development of environ-
mental technologies and that the local presence of a green kind of demand positively 
correlates with the incidence of the latter. We propose a new patent-based meas-
urement of NGTBF at the regional level and by proxying local green demand with 
regional info about environmental concern and green voting, we test this hypothesis 
with respect to 212 NUTS2 regions in the EU28 over the period 2002–2017. We 
find that, while regions with a higher level of green voting are not systematically 
more likely to host NGTBF, the regional presence of environmental concern is a sig-
nificant determinant of the location of these new ventures. These results suggest that 
with nuances, green demand can be an important driver of green entrepreneurship 
and that regional sustainability policy should pay attention to it.
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1  Introduction

Moving towards the net-zero transition is an inescapable objective to avoid dra-
matic natural and socio-economic consequences. The search for economic and 
entrepreneurial mechanisms for that to happen has accordingly become a crucial 
issue to address. Among these mechanisms, the emergence of new business ven-
tures that prioritise environmental sustainability, or green entrepreneurship, has 
become an important leverage on which the academic literature has started cumu-
lating (Demirel et al., 2019; Koirala, 2019; Kuckertz et al., 2019) and to whose 
support policymakers are devoting increasing resources. In 2020, for example, the 
European Innovation Council allocated more than €300 million to finance “game-
changing” green-deal start-ups and SMEs (European Commission, 2022), capable 
of contributing to the European Green Deal Strategy and the Recovery Plan for 
Europe. Three years later, in 2023, the European Commission released the Green 
Deal Industrial Plan, emphasising the key role covered by green-deal start-ups 
and SMEs.

New green firms and green startups, or more in general “born to be green 
firms” (Demirel et al., 2019), play a crucial role in the transition to environmen-
tal sustainability. Indeed, they have been ascertained to provide key-innovative 
solutions for more efficient and sustainable use of environmental resources (Coll-
Martínez et al., 2022a), by putting technological innovation at the centre of envi-
ronmental issues (Potluri & Phani, 2020) in a way that greening incumbent firms 
often miss to do (Czarnitzki & Delanote, 2013; Schneider & Veugelers, 2010).

Like their non-green counterparts, these green ventures have a distinguished 
geography, as they locate and concentrate in certain places rather than others. 
This has emerged from recent research focusing on a specific typology of born-
to-be-green firms on which we also concentrate in this paper, represented by 
New Green-Tech-Based firms (NGTBFs) (Coll-Martínez et al., 2022b; Corradini, 
2019): that is, firms that show intense efforts to develop new environmental tech-
nologies at the very beginning of their inventing history (Coll-Martínez et  al., 
2022a). Unlike ‘simple’ green start-ups, which focus on sustainability and mini-
mizing environmental impact without necessarily developing new technologies, 
NGTBFs align their green mission with the creation of innovative green tech-
nologies, placing these inventions at the core of their early-stage activities. In this 
context, the nature of the inventive processes during the initial phase of a green 
start-up’s life becomes a key factor in distinguishing between green start-ups and 
NGTBFs.

In regional studies, the geographical distribution of these NGTBFs has been 
recognised to be an important, though not unique, indicator of the extent to which 
places can host the sustainability transition by relying on its enabling green tech-
nologies (Coenen et al., 2012; Losacker et al., 2023). Accordingly, understanding 
the determinants of such a geography is in turn important to render the same tran-
sition pervasive across territories and avoid the emergence of unjust gaps in that 
(Rodríguez-Pose & Bartalucci, 2024; Truffer & Coenen, 2012). In the still scant 
research on the topic, which we address in the following section, the focus has 
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been mainly on regional technological and institutional factors, while little space 
has been so far dedicated to the role of local demand in facilitating the develop-
ment of NGTBFs. This is quite unfortunate for a combination of two reasons. On 
the one hand, the literature about the geography of entrepreneurship and entrepre-
neurial capital has shown that, for generic new ventures in general, the presence 
of a qualified local demand plays an important enabling role in the generation of 
new business opportunities (Fabrizio & Thomas, 2012; Justman, 1994). On the 
other hand, studies about firms’ eco-innovation and green technologies show that 
a qualified kind of demand is also a crucial determinant of their development and 
diffusion (Horbach et al., 2012; Kesidou & Demirel, 2012).

By combining these two arguments, we maintain that the local presence of a 
qualified demand is an important driver of the location of NGTBFs. In particular, 
we expect that a salient feature for the localisation of NGTBFs is represented by 
the “greenness” of demand, that is, by a kind of demand that arguably reflects the 
consumers’ preferences and concerns for green products and services (Kammerer, 
2009) like in the case of electric cars or product-service-systems (PSS) offered by 
firms, that retain the product ownership and just sell its service (i.e., pay-per-use 
lightening and domestic washing). Building on and extending the extant research 
on the role of green demand for environmental sustainability in other domains, 
we argue and expect that such a local green demand could be a significant predic-
tor of the local presence of NGTBFs. We test this hypothesis through an original 
empirical application. First, by using the EPO PATSTAT database, we propose 
a new and more stringent proxy for the spatial detection of NGTBFs than pre-
vious studies (Coll-Martínez et  al., 2022a). Second, by following the approach 
developed by Hoffmann et al. (2022), we proxy green demand with the level of 
environmental awareness and the share of green voting at the regional level. By 
crossing these two and other auxiliary datasets, we carry out our analysis for 212 
NUTS2 regions in the EU28 over the period 2002–2017. We do that in order to 
retain the UK in the analysis and refer to the unified European market, without 
the potential disruptions or uncertainties linked to Brexit negotiations and its 
aftermath. In so doing, we contribute to the scant evidence so far available across 
countries.

We find that regions with a higher level of environmental concern are more 
likely to host NGTBFs, while this is not systematically so for regions that present 
a higher share of green voting. Indeed, the effect of the latter variable turns out to 
be significant only in some specifications and, quite interestingly, for the earlier 
part (pre 2009) of our period of analysis. These results suggest that through cer-
tain nuances, green demand can be an important driver of green entrepreneurship 
and that regional sustainability policy should pay more attention to it.

The rest of the paper is structured as follows: an exploration of the background 
literature related to the research, the empirical analysis with the explanation of data 
sources and the econometric model, a discussion of the results, and some conclusive 
remarks.
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2 � Background literature and research hypotheses

Green start-ups, generically meant as new and young firms that produce market-
based solutions to environmental problems (Bergset & Fichter, 2015), have been 
documented to be key actors in the green transition of the economy (Cojoianu 
et al., 2020; Koirala, 2019; York & Venkataraman, 2010). Their primary business 
objective revolves around developing products or services that have a favourable 
environmental impact and align with the environmental objectives of the green 
economy (Bergset & Fichter, 2015).

In several respects, the dynamics of green start-ups mimic that of innovative 
entrepreneurship in generic terms (Baumol, 2010). As is well known from the 
literature about innovation and firm age, new-born firms have an advantage in 
introducing breakthrough innovations (Coad et al., 2016; Demirel et al., 2019). In 
general, they are capable of identifying and proposing new innovative solutions, 
which incumbents might overlook due to their organisational inertia and their fear 
of cannibalising existing technologies (Czarnitzki & Delanote, 2013; Schneider 
& Veugelers, 2010). In the specific domain of environmental innovations, born-
to-be-green firms represent the quintessence of green entrepreneurship, meant 
as the entrepreneurial endeavour of meeting the demand for environmentally 
friendly business activities (Mrkajic et  al., 2019; Pacheco et  al., 2010). Unlike 
established incumbents, which try to “go green” operating in their industries and 
by incrementally exploiting their existing technologies, “born-to-be-green” firms 
face new markets with respect to which they introduce. Furthermore, in addi-
tion to showcasing a significant environmental appeal, green start-ups also hold 
great allure for a particular segment of conscientious consumers who are deeply 
committed to sustainability issues (Hockerts & Wüstenhagen, 2012). By utilising 
their determination and willingness to undertake innovative, uncertain, and risky 
initiatives, new green entrepreneurs play a vital role in driving sustainable devel-
opment (Hockerts & Wüstenhagen, 2010; Meyskens & Carsrud, 2013).

Among green start-ups, new green tech-based firms (hereafter NGTBFs), as 
we will see detectable for their ability to introduce green inventions while setting 
up (Coll-Martínez et  al., 2022a), hold great significance thanks to their poten-
tial to drive industry transformation towards sustainability (Beltramello et  al., 
2013; Corradini, 2019; Hockerts & Wüstenhagen, 2010). Indeed, they produce 
more radical innovations in comparison with large established firms, which often 
overlook environmental sustainability as a pivotal force behind value generation 
(Beltramello et al., 2013). Considering their importance for the green transition, 
understanding the factors influencing the emergence and expansion of NGTBFs 
becomes a crucial research task.

As is well known, in general terms, the emergence of entrepreneurial activi-
ties across the board is also and above all affected by the presence of contextual 
factors, which are responsible for geography in the diffusion of start-ups. In the 
literature this has been mainly accounted by the knowledge spillover theory of 
entrepreneurship, claiming that the diffusion and exchange of knowledge among 
various actors in a local economy (like universities, research institutions, industry 
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networks, suppliers, customers, and even competitors) lead to the creation of new 
ideas, technologies, and business opportunities, which translate into new start-ups 
(Acs et al., 2009; Audretsch & Lehmann, 2005). Following this research stream, 
new entrepreneurial activities at the local level have been accounted by factors 
that relate to the proximity between new market entrants, on the one hand, local 
customers, suppliers and customers, and other non-business local actors (e.g. uni-
versities and research organisations), on the other hand (e.g., Bonaccorsi et  al., 
2013; Colombelli, 2016; Glaeser & Kerr, 2009). The theoretical background of 
the knowledge spillover theory has been recently used and combined with evo-
lutionary economic geography to investigate the spatial diffusion of NGTBFs 
and the factors that influence their distribution. In a recent study about the local 
diffusion of NGTBFs across European countries, Corradini (2019) showed that 
the regional entry of new green-tech start-ups crucially depends on their cogni-
tive relatedness to pre-existing technologies. Similarly, Colombelli and Quatraro 
(2019) highlighted the importance of locally available knowledge and technologi-
cal variety as determinants for the distribution of NGTBFs across Italian regions. 
The role of the local knowledge base for new green-tech start-ups, along with that 
of the actors of the local entrepreneurial ecosystem—such as the number of incu-
bators and the presence of high-education institutions—and their spatial proxim-
ity has also emerged from a recent study by Coll-Martínez et  al. (2022b) about 
the city of Barcelona. The relevance of factors connected to knowledge produc-
tion and spillovers in facilitating the diffusion of NGTBFs has also been detected 
by Giudici et  al. (2017). The authors of this last article focus on the environ-
mental awareness of local governments, by examining the extent to which pub-
lic authorities in a province embraced environmentally-related initiatives for the 
establishment and growth of new cleantech firms in Italy.

As all these studies reveal, the determinants of NGTBFs are indeed specific to 
the context of regional systems of innovation (Antonioli et  al., 2016; Horbach, 
2016) and local “supply-side” factors, connected to the agency of inventors, 
firms, organisations, and policy-makers, apparently account for an important part 
of their geography. Conversely, little evidence still exists about the role played for 
NGTBFs by local “demand-side” factors, mainly represented by the preferences 
and choices expressed by final consumers, which are also heterogeneous across 
regions.

This gap in the literature is both surprising and unfortunate. At the outset, it is 
so as the role of local demand in accounting for new entrepreneurial activities, in 
generic terms, has been ascertained since a long already (e.g., Fabrizio & Thomas, 
2012; Furman et  al., 2002; Jensen & Miller, 2018; Justman, 1994; Kogut, 1993). 
In a nutshell, these studies show that the presence of a sophisticated and quality-
conscious local customer base, coupled with a strong demand for advanced prod-
ucts, serves as an important catalyst for innovation and new entrepreneurial activi-
ties. Accordingly, as demand conditions are asymmetric across customers (also) of 
different places, their consideration and understanding are crucial factors in firms’ 
localisation, innovation, and competitive advantage. However, whether this is the 
case also for new ventures in the green-tech realm and for green start-ups has not 
been addressed yet.
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Indeed, the role of market demand has been so far mainly investigated with 
respect to going-green firms, rather than being born to be so, with a special focus on 
their eco-innovations. Within the so-called “regulatory-science-push/demand-pull” 
approach (Horbach et al., 2012; Kammerer, 2009), the presence of a cogent and/or 
expected customers’ demand for green products and services is argued to be a cru-
cial motivating pull of the firms’ decision to eco-innovate. However, this argument 
is generally investigated at the empirical level by looking at the firms’ motivating 
perception of such a demand, like in companies’ surveys such as the Community 
Innovation Survey (following Horbach et al., 2012), rather than at its actual mani-
festation from the customers’ side. Furthermore, in the same stream of literature, the 
regional variability of green demand is hardly retained. A similar picture emerges 
from a different research stream, rooted in endogenous growth models. In a recent 
paper, Aghion et al. (2023) argued that consumers’ prosocial attitudes (and market 
competition) can positively impact firms’ green innovation, which thus increases 
their exposure to it. Still, the firms’ “exposure” to prosocial (and arguably also envi-
ronmental) preferences is considered by looking at aggregated (country-specific) 
statistics of populations’ social (including green) values, and possible regional dif-
ferences are not considered.

All in all, empirical analyses about the role of green demand for NGTB firms, 
rather than going-green ones, which are also capable of considering the demand 
customers’ expression, along with its geographical variability, are still missing, rep-
resenting a gap we aim at filling. We do so by elaborating a three-step argument, 
which leads us to formulate two research hypotheses.

First, following the regulatory-science-push/demand-pull approach for EI, 
we maintain that the presence of a green demand is also a decisive factor for the 
entrepreneurs’ decision to be involved in a new green tech-based venture. Indeed, 
coherently with this approach and with entrepreneurial studies (see above), such a 
demand is a fundamental seed of new business and technological opportunities to 
be discovered and exploited in the field. As asserted by Coll-Martínez et al. (2022a, 
2022b), the role of local demand is crucial in the formation and positioning of new 
technological firms, particularly in the green sector.

Second, we maintain that, given the wider nature of the environmental needs, 
and the substantial difficulties in identifying these green products and services 
on a systematic basis (Bergset & Fichter, 2015), the presence of a green demand 
from the customer side, could be inferred by looking at the environmental profile 
and preferences of the customers themselves. Indeed, this would be also more 
appropriate than relying on actual green demand data, when an effect of it is 
searched on innovative green products and services that do not exist yet, and that 
NGTB firms are expected to introduce along their life-cycle. In turn, we argue 
that the environmental profile and preferences of customers can be accounted for 
by two salient aspects. The first one is represented by the so-called environmental 
concern of customers (Berenguer & Corraliza, 2000; Fransson & Gärling, 1999; 
Schaffrin, 2011). According to Dunlap and Jones (2002), environmental concern 
refers to the commitment and willingness of individuals to personally contrib-
ute towards environmentally sustainable solutions. Alzubaidi et  al. (2021) and 
Dangelico et  al. (2021) have shown that environmental concern has a positive 
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impact on consumers’ pro-environmental behaviours, while Lee (2017) demon-
strated its positive effect on green purchases. Similarly, Testa et al. (2020) found 
that it influences the demand for circular packaging. In a similar vein, Shirolkar 
et  al. (2022) emphasised how increasing environmental awareness could influ-
ence consumers’ choices of products and services. Building on this literature, we 
posit that the environmental concerns of individuals can serve as a good proxy 
of their green demand, which influences the emergence and diffusion of NGTBF. 
A second factor that can be taken to account for the environmental preferences 
of customers, and to proxy their green demand, is represented by their political 
preferences, as expressed by their possible green voting. In a recent paper, San-
toalha and Boschma (2021) have shown that the political support that, across dif-
ferent regions, people can give to parties that have environmental sustainability 
in their manifestos and programs, in brief, green voting, is a significant determi-
nant of the local development of the regional entrance of new green technologies. 
This can be accounted for by assuming that such a green vote is the expression of 
environmental preferences, which arguably transfer also in the customers’ choice 
of green products and services. This is for example consistent with Dewald and 
Truffer (2012), who showed that the political support expressed by green vot-
ing is responsible for significant differences in the development of the photovol-
taic market across regions, emphasising how such support could translate into a 
demand for the relative products. Based on this reasoning, Coll-Martínez et  al. 
(2022b) highlighted the favourable impact of green voting on the establishment 
of NGTB firms in France, claiming that this vote reflects, in a way, the degree to 
which a regional population adheres to green and ecological principles.

The third and conclusive bit of our argument is that both environmental con-
cern and green votes expressed by customers are expectedly variable across regions 
and thus responsible for regional variation in green demand. As for environmental 
concern, recent research has shown that “context matters”, and that such a concern 
varies, among the others, with regional income, inequality, greenhouse gas inten-
sity, and population age and education (Peisker, 2023). Indeed, environmental con-
sciousness seems to be intrinsically linked to local socioeconomic conditions and 
path dependence. This is also so, as the effects of localised extreme climate events 
may influence environmental attitudes, choices, and the adoption of environmentally 
friendly behaviours at the local level (McDonald et al., 2015; Schuldt et al., 2018). 
Supporting evidence of this argument is provided by Böhmelt (2020) and Hoffmann 
et al. (2022), who show that experiencing extreme climate events leads to a positive 
impact on environmental concerns (Hoffmann et  al., 2022) and a greater willing-
ness to support climate policies (Böhmelt, 2020). As for green votes, their regional 
variability is the natural consequence of a well-documented sub-national and local 
variability of political preferences across the board (Lipps & Schraff, 2021; Rodden, 
2010). Indeed, their regional distribution in some EU countries has been found to 
account for the regions’ capacity to gain new green technologies over time (Coll-
Martínez et al., 2022a; Santoalha & Boschma, 2021).

Pulling together the previous three bits of arguments, we expect that higher envi-
ronmental concern and green votes in regions, by stimulating a higher demand in 
them for green products/services, create more entrepreneurial opportunities for new 
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green-tech business ventures, and a higher presence of NGTB firms. Accordingly, 
we put forward and test the following two hypotheses:

Hp1   Regions that exhibit greater environmental concern host a higher number of 
NGTB firms.

Hp2  Regions marked by a higher share of green votes host a higher number of 
NGTB firms.

3 � Empirical application

3.1 � Data sources

To construct the dataset for the analysis, we have combined different data sources. 
The EPO PATSTAT database serves as the primary data source for our study, which 
utilises green patents to identify NGTBF and their locations through geocoding.1 As 
we will argue, this choice sets our study apart from previous research such as Cor-
radini (2019), Coll-Martínez et al. (2022a, 2022b), Colombelli and Quatraro (2019), 
and Giudici et al. (2017), which typically use firm-level data and then match them 
with green patents.

To identify green patents, we have built upon previous literature (e.g., Cicerone 
et al., 2023) and used the Cooperative Patent Classification (CPC) codes, specifically 
focusing on the Climate Change Mitigation Technologies Scheme (Y02 codes). The 
database also provides applicant information, encompassing the nature of the appli-
cant (company or individual), their location across different NUTS levels, and their 
previous patent applications. Our sample consists of 212 EU28 regions spanning the 
years 2002–2017.

As far as our focal regressors are concerned—i.e., environmental concern and 
green votes—the choice of focusing on them is also data driven. Indeed, given the 
wide cross-country scope of our empirical application, data availability prevented 
us from accounting for the richness of aspects we have reviewed in Sect. 2. In trying 
to provide a proxy of the green preferences and sensitivity of consumers on such a 
large scale, we have relied on data about green voting and environmental concerns 
from Hoffmann et  al. (2022).2 While possibly a simpler proxy of the consumers’ 
aspects spurring green innovation and entrepreneurship that we have reviewed in the 
theoretical section, these data are at least informative of the same dimension and, 
what is more, on a scale consistent with that of our analysis.

Green voting data originates from European Parliament elections data covering 
the elections occurred between 1994 and 2019, while information on environmental 

1  The EPO PATSTAT database is an extensive global patent data repository, offering structured data on 
patent applications, grants, and associated bibliographic details, widely utilised for research in economics 
and innovation studies.
2  Data is available at the Harvard Dataverse repository (https://​doi.​org/​10.​7910/​DVN/​D2STBL).

https://doi.org/10.7910/DVN/D2STBL
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concerns is sourced from Eurobarometer data, covering the period 2002–2019. 
However, due to incomplete information, not all countries provide environmental 
concern data at the NUTS2 level. For example, Italy, the UK, and Ireland have data 
at the NUTS1 level, which we disaggregate to the NUTS2 level using population 
weights.

Last but not least, to build up our control variables (see below), we have relied 
on Eurostat data, to control for the structural techno-economic features of regions—
Gross Value Added, Population and Education—and on data from Castellani et al. 
(2022), to proxy the stringency of environmental policy at the local level, which 
we expect could affect our dependent variable the way we will illustrate in the next 
Sections.

Table  1 provides a summary of the variables description, the data sources and 
their temporal coverage.

3.2 � Dependent variable

Given our interest in analysing the influence of green demand on the localisation of 
New Green Technology-Based Firms (NGTBFs), our dependent variable is repre-
sented by the number of such firms across EU28 regions between 2002 and 2017. 
Compared to previous studies, we have applied a more stringent definition of NGT-
BFs, defining these as companies whose first patent application is a green patent 
and whose patent portfolio comprises at least 50% green patents.3 The identification 
process involved three primary steps. First, we flagged green patents using the Cli-
mate Change Mitigation Technology codes (Y02 codes) of the Cooperative Patent 
Classification (CPC) scheme, selecting only those patents that contain at least one of 
these codes in the application. Second, we classified green companies as those with 
at least 50% of their inventions categorised as green patents. Third, we defined a 
new green tech-based firm using a revised methodology from Corradini (2019) and 
Coll-Martínez et al. (2022b), including only the companies that have a zero-year gap 
between the date of the first green patent and the date of the first patent application. 
Our final dataset comprises 16,469 NGTBF located in 212 NUTS2 level regions for 
EU28 countries from 2002 to 2017. The distribution of NGTBFs among different 
countries is summarised in Fig. 1.

Starting with NGTBF, Germany, the UK, and Italy are the countries with the 
largest number of NGTBFs, with a total of 8559 NGTBFs, accounting for 51.97% 
of the total. France, Spain, and the Netherlands represent 22.37% of the sample 
with 3684 NGTBFs. Northern countries, namely Sweden, Finland, and Denmark, 
account for 12.85%, with 2117 firms. These nine countries represent 96.15% of 
the total sample, indicating an uneven distribution of new green tech-based firms 

3  Unfortunately, we do not have info about the age of the firms in the sample and we can’t thus conclude 
they are strictly new in demographic terms. However, by looking at firms whose first green patent nearly 
coincides with their very first patent application, we are capable to retain actors that start their inventive 
life in a green manner, that is, new green firms in technological, rather than demographic terms, as the 
acronymous NGTBF suggests.
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that aligns with trends observed in patents (Buzard & Carlino, 2013). More punc-
tual information about the distribution of NGTBFs by country appears in Table 2.

At a more disaggregated level, we identified 212 EU28 regions with at least 
one new NGTBF, whose geographical distribution is shown in Fig. 2.

Regions marked by a higher level of development, such as Northern Italy, 
Southern England, and several regions in Germany, are more conducive to the 
diffusion of NGTBF. Furthermore, regions in Northern Europe, as well as areas 
in France, the Netherlands, and Spain, exhibit a significant number of new green 
tech-based firms. However, the Eastern part of the EU28 regions displays lower 
numbers.

Looking at the yearly distribution of NGTBF, Fig. 3 shows an appreciable pos-
itive trend in the number of new green tech-based firms from 2002 to 2017.

However, two points of discontinuity are noticeable in 2005 and 2010, with an 
upward trend from 2005 to 2009 followed by a decline in the subsequent years. 
These findings align with the trend of green patents presented by Acemoglu et al. 
(2023) and Kruse et al. (2022). At a closer inspection, the temporal distribution 
of our dependent variable does appear to show two distinct time trends, suggest-
ing potential non-stationarity. To investigate this further, we ran our empirical 
model over two separate time periods (before and after 2009) trying to capture 
these dynamics.

Fig. 1   Distribution of NGTBFs by country
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3.3 � Explanatory variables

Our estimation strategy comprises two main independent variables: environmental 
concern and green voting. As for the former, Hoffmann et al. (2022) formulated an 
environmental concern index utilising Eurobarometer data4 from 42 surveys con-
ducted between 2002 and 2019. Eurobarometer surveys are public opinion polls 
centred on issues perceived as significant by respondents within their country. The 
sample comprises individuals who view environmental issues as the two most press-
ing problems in their country. The authors employed the proportion of survey par-
ticipants within each region who identified environmental issues as one of the top 
two priorities confronting their country during the survey period as an indicator for 

Table 2   Distribution of 
NGTBFs by country

Country NGTBFs Share

AT 480 2.91%
BE 432 2.62%
BG 32 0.19%
CY 56 0.34%
CZ 99 0.60%
DE 3756 22.81%
DK 722 4.38%
EE 45 0.27%
EL 41 0.25%
ES 1019 6.19%
FI 511 3.10%
FR 1492 9.06%
HR 21 0.13%
HU 82 0.50%
IE 237 1.44%
IT 1827 11.09%
LT 11 0.07%
LU 170 1.03%
LV 11 0.07%
MT 35 0.21%
NL 1173 7.12%
PL 162 0.98%
PT 106 0.64%
RO 22 0.13%
SE 884 5.37%
SI 36 0.22%
SK 31 0.19%
UK 2976 18.07%
Total 16,469 100%

4  https://​europa.​eu/​eurob​arome​ter/​screen/​home.

https://europa.eu/eurobarometer/screen/home
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environmental concerns. Following the development of this index, they unearthed 
a positive correlation between extreme climatic events, such as heatwaves, floods, 
and temperature anomalies, and people’s environmental concerns. We opted to uti-
lise this measure based on the rationale that such concern could potentially impact 
the adoption of environmentally friendly behaviours and drive the demand for green 

Fig. 2   Geographical distribution of NGTBFs by regions

Fig. 3   Distribution of NGTBFs by year
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products and services. This assumption, regarding individuals’ environmental con-
cerns as a reliable indicator of their demand for green products and services, is 
supported by a specific body of literature. Studies conducted by Dunlap and Jones 
(2002), Lee (2017), Alzubaidi et al. (2021), Dangelico et al. (2021), and Shirolkar 
et al. (2022) all provide evidence in line with this proposition. As per Dunlap and 
Jones (2002), environmental concern encompasses individuals’ dedication and read-
iness to personally contribute to environmentally sustainable solutions. Research by 
Alzubaidi et al. (2021) and Dangelico et al. (2021) has revealed a favourable cor-
relation between environmental concern and consumers’ pro-environmental actions, 
while Lee (2017) have demonstrated its constructive impact on the adoption of eco-
friendly purchases. Testa et al. (2020) similarly identified its influence on the prefer-
ence for circular packaging. In line with this body of research, Shirolkar et al. (2022) 
underscored how heightened environmental awareness can sway consumers’ choices 
regarding products and services.

Looking at the trend of this variable over time, Fig. 4 shows a gradual increase of 
the environmental concern variable from 2000 to 2015.

Despite some year-to-year fluctuations, the overall trend shows an upward tra-
jectory, suggesting a slow but steady growth in environmental concern during the 
period of our analysis.

As for the second explanatory variable, green voting also uses information assem-
bled by Hoffmann et al. (2022). They gathered data on the share of the vote for green 
parties in specific regions from six European Parliament elections between 1994 and 
2019. The authors categorised green parties based on their classification in the Man-
ifesto Project electoral programme database and their affiliation with the European 
Green Party, a federation advocating for green politics. The green vote share was 

Fig. 4   Distribution of environmental concern by year
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calculated as the proportion of valid votes cast for green parties in each region, pre-
dominantly at the NUTS3 level, for each political election. Regrettably, the absence 
of yearly data poses a challenge in our analysis. To overcome this limitation, we 
utilised an approach that assumes a consistent ratio between the population and the 
percentage of green votes during consecutive election cycles. To fill in the gaps for 
the years without available data, we assigned values based on the resident popula-
tion of a specific year in a given region, multiplied by the ratio of population to the 
share of green parties from the previous election.

As in the case of the previous regressor, the trend of the green voting variable 
appears interesting. Figure 5, showing the distribution of green voting by year, high-
lights a gradual upward trend in green voting from 2000 to 2017.

Despite some fluctuations through the years, the overall trajectory shows a slow 
but consistent growth in support for green political parties. The higher values of the 
variable were reached in 2009, which corresponds to the best results for the Euro-
pean Greens’ member parties achieved in the retained 30 years.5

3.4 � Control variables

Our model incorporates various control variables using data from EU28 regions 
(2002–2017). First, we control for standard structural economic factors of regions, 
such as, their Gross Value Added, and their Employment size (e.g. number of 

Fig. 5   Distribution of green voting by year

5  https://​www.​europ​arl.​europa.​eu/​portal/​en.

https://www.europarl.europa.eu/portal/en


696	 Eurasian Business Review (2025) 15:681–713

employees). Second, we consider some demographic factors, like regional Popula-
tion and the regional level of Education. As for the former, regions with a larger 
population may have a higher potential demand for environmentally friendly tech-
nologies (Santoalha & Boschma, 2021). As for the latter, previous studies have 
underscored the impact of education and knowledge related to technology industries 
on the diffusion of new firms (Bergmann et al., 2016; Coll-Martínez et al., 2022b), 
while formal education has emerged as positively linked to public and private envi-
ronmental behaviours (Sun et  al., 2020). Accordingly, also as way to account for 
environmentally conscious educated individuals (Liu et al., 2022), we consider with 
Education the number of individuals with at least tertiary education in each region.

Third, following the literature about the determinants of eco-innovations and 
of their entrepreneurial exploitation, in the light of the “double-externality” prob-
lem (innovative and environmental) from which they suffer (see Nordhaus, 2024), 
it is important to control for the environmental regulations different regions have 
put in place to deal with it. In brief, as these regulations pose to regional actors 
costs of compliance in using environmental resources, innovation by them is stimu-
lated and “directed” to “economising” the use of the same resources. Unfortunately, 
direct data about environmental regulations are hardly available at the regional level. 
Accordingly, the extant literature has suggested to proxy them in an indirect way 
by looking at the exposure regions reveal to regulations based on their emissions. 
In brief, the higher the pollution levels in a region, the more likely it is that envi-
ronmental regulations will be implemented to address them. Consequently, this is 
expected to foster eco-innovations and entrepreneurial initiatives aimed at exploiting 
these opportunities within the same region, and thus our dependent variable too.

Referring to emissions of sulphur oxides (SOx), as one of the most impactful 
kinds of emission from human activities, we argue that a policy imposing industrial 
plants to reduce them depends on the number of local plants with SOx emissions 
and on the total amount of local SOx emissions. To capture this last info, we use 
data from Castellani et al. (2022), who drew different types of SOx data at the EU 
regional level from the European Pollution Release and Transfer Registry (E-PRTR) 
and run a Principal Component (PC) analysis of them. More precisely, we use the 
first two PC of their analysis: Environmental Policy 1 (first PC), accounting for 
local plant emissions of SOx in a region, and Environmental Policy 2 (second PC), 
accounting for total SOx emissions in a region, which exceed regulation.

3.5 � Econometric model

The purpose of our analysis is to investigate the location determinants of new 
green tech-based firms at the regional level by studying the role of an environ-
mentally friendly demand. We thus estimate the following econometric model:

where NGTBF indicates the number of new green tech-based firms established in a 
given region each year; environmental concern is the synthetic index provided by 
Hoffmann et  al. (2022) and green voting expresses the share of green voting, still 

(1)NGTBFr,t = GreenVotingr,t + EnvConr,t + z�r,t� + �t + �r,t
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at the regional-year level; zr,t represents a vector of regional controls, including the 
variables related to regional environmental regulations. Finally, we add year-fixed 
effects ( �t) and the error term.

As the dependent variable is a count one, we estimated Model 1 with a Poisson 
model using year-fixed effects. Following the extant literature, we deem this esti-
mator superior to a Negative Binomial one given that, under Conditional Quasi-
Maximum Likelihood (QML) estimation, the Poisson model provides consistent 
coefficient estimates as long as the mean of the dependent variable is correctly 
specified (Gourieroux et  al., 1984). Despite this, among the robustness checks 
displayed in the Appendix, we have also presented the results from a Negative 
Binomial regression specification (see Table 14 in the Appendix).

3.6 � Baseline results

Table 3 shows the results of our econometric exercise. Both of our focal covariates 
reveal a positive and statistically significant correlation with the number of new 
green tech-based firms, though green voting with a lower significant level than envi-
ronmental concern.

Regarding the environmental concern variable, its positive correlation with 
the number of NGTBF suggests that public consciousness about environmental 

Table 3   New green tech-based 
firms (NGTBF) and green 
demand by region Poisson 
model using all types of green 
patents for NGTBF

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

Environmental concern 1.77***
0.23

Green voting 0.40*
0.23

GVA 0.75***
0.03

Employment 0.0005***
0.0007

Population −0.28***
0.03

Education 2.49***
0.33

Environmental Policy 1 0.20**
0.08

Environmental Policy 2 −0.38***
0.09

Year fixed effects Yes
Log likelihood −2449.034
Pseudo R2 0.435
Num. obs 982
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issues plays a significant role in fostering entrepreneurial activity in the green 
sector. Indeed, this relationship likely reflects the demand-side dynamics where 
regions with higher awareness create market opportunities for sustainable goods 
and services. NGTBF may find these regions more attractive as they benefit from 
a customer base that values and prioritizes environmentally friendly solutions, thus 
reducing market entry risks and enhancing the chances of success. In this first set of 
estimates, Hp1 appears confirmed.

As for the positive correlation between NGTBF and the share of green voting, 
several factors might account for it, including political support and population char-
acteristics (Coll-Martínez et al., 2022a). A higher prevalence of green parties in a 
region indicates a greater level of environmental awareness and demand for green 
products, which likely leads to a positive impact of green voting on the spatial dis-
tribution of companies. The outcome of this first set of estimates thus confirms our 
second research hypothesis (Hp2) too.

Looking at the control variables, as expected, regional Gross Value Added (GVA) 
and regional economic size (Employment) show positive and statistically significant 
coefficients. The same holds true for the level of education—suggesting that regions 
with a higher number of individuals having completed at least tertiary education, 
perform better than those with lower education levels in terms of NGTBF (Li & 
Ullah, 2022; Liu et  al., 2022)—and for the first of our two environmental policy 
variable (Environmental Policy 1).

Conversely, Population and Environmental Policy 2 show a negative and sig-
nificant correlation. The former correlation seems at odds with the assumption that 
regions with larger populations may have higher potential demand for environmen-
tally friendly technologies (Santoalha & Boschma, 2021). However, this relationship 
may not be so straightforward. In fact, the environmental impact of highly populated 
areas, where resource demands, pollution, and more established and saturated mar-
kets are prevalent, could partially deter new green companies. As for the negative 
correlation between NGTBF and Environmental Policy 2, accounting for total SOx 
emissions in a region, this is somehow unexpected. However, it could account for 
the fact that in heavily industrialized regions, with significant SOx emissions, the 
economic focus of firms might still lean towards traditional, high-polluting indus-
tries, limiting opportunities or incentives for green start-up formation.

Our previous results could be weakened by the fact that different types of green 
technologies are included in our definition of NGTBF (Banholzer et al., 2019). Nota-
bly, some technologies are not directly influenced by consumer demand but repre-
sent intermediate technologies sold to other companies (e.g., e-car sharing solutions 
for large corporations, logistics platforms for major suppliers of goods, and digital 
platforms to enhance sustainability key performance indicators). This might pose an 
issue as our analysis might detect a spurious association between green demand and 
the number of green startups when broadly defined. To address this, we distinguish 
between product and process inventions and re-estimate our model by retaining only 
product inventions, thus reducing the likelihood of the aforementioned measurement 
error.

To do that, we utilised a dataset provided by Banholzer et al. (2019) that inves-
tigates patents with priority years between 1980 and 2010 in the European Patent 
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Office (EPO) and the United States Patent and Trademark Office (USPTO). The 
authors applied text mining and machine learning techniques to sort patents into 
classes based on keywords in the abstract and claims. They defined and classified 
keywords specific to each category (product or process) and used an exclusion pro-
cess to distinguish between them. If a patent did not contain process keywords, it 
was considered a product patent. We matched this dataset with our dataset of new 
green tech-based firms by merging patents based on the application ID. By exploit-
ing this new dataset, we built up a new dependent variable, which captures the num-
ber of new green tech-based firms with product patents, i.e. New Green Product-
based firms (NGPBF), and re-ran our estimates.

Table  4 shows the results of this estimation that retains only product green 
patents.

Despite some few changes among the controls, one of the main results of the 
baseline analysis remains confirmed. The environmental concern variable maintains 
a positive and statistically significant correlation coefficient with NGPBF, thus con-
firming our Hp1. Conversely, while remaining positive, the coefficient of green vot-
ing is not statistically significant. Considering its low level of significance in the 
baseline specification, this casts some doubts about our Hp2. Quite interestingly, the 
two dimensions of green demand that we have considered appears to be asymmetric 
in accounting for the formation of NGTBF across regions. On the one hand, higher 
environmental awareness seems to actually translate into a higher greed demand, 

Table 4   New green product 
tech-based firms (NGPBF) and 
green demand by region Poisson 
model using product green 
patents only for NGTBF

***p < 0.001, **p < 0.01, *p < 0.05

NGPBF

Environmental concern 4.25***
0.56

Green voting 0.46
0.58

GVA 0.86***
0.06

Employment 0.002***
0.0001

Population −1.04***
0.03

Education −6.61***
0.62

Environmental Policy 1 −0.23**
0.19

Environmental Policy 2 0.008***
0.13

Year fixed effects Yes
Log likelihood −1309.42
Pseudo R2 0.448
Num. obs 480



700	 Eurasian Business Review (2025) 15:681–713

leading to stronger consumer preferences for eco-friendly products, and thus moti-
vating businesses to enter the market. This could also be due to the fact that greater 
awareness could correlate with local policies that support sustainable innovation, 
creating incentives for NGTB firms to establish operations in those areas. On the 
other hand, green voting might be a less accurate proxy of green demand for dif-
ferent reasons. Political preferences do not always align with immediate business 
incentives or with the kind of support (financial, infrastructural, etc.) that would 
directly lead to an increase in NGTB firms. Furthermore, a region could vote green 
but lack the necessary policies, infrastructure, or financial backing that makes it con-
ducive to new green businesses. Last, but not least, green votes could represent a 
wide spectrum of policies, some of which might not be directly aligned with new 
green technologies. For instance, regions with high green voter support might focus 
on more traditional environmental policies (e.g., waste management) rather than the 
advanced green technologies that NGTB firms promote.

Table 5   New green tech-based 
firms (NGTBF) and green 
demand by region Poisson 
model with lagged explanatory 
variables

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

Environmental concern L.1 1.75***
0.27

Green voting L.1 0.22
0.32

GVA 0.78***
0.13

Employment 0.0004***
0.0007

Population −0.26***
0.06

Education 1.37**
0.45

Environmental Policy 1 0.22***
0.08

Environmental Policy 2 −0.36***
0.19

Year fixed effects Yes
Log likelihood −2018.28
Pseudo R2 0.416
Num. obs 755
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4 � Additional estimates and robustness checks

To provide further robustness to our empirical results, including the alleged 
asymmetry between environmental concern and green votes in accounting for 
NGTBF, we run an additional set of estimates.

First, to take into account the dynamics of our focal regressors (see the 
descriptive statistics above) and of our dependent variable, we estimate two addi-
tional regressions that account for the lagged values of the explanatory variables 
(Table 5) and of the dependent variable (Table 6), respectively.

The first model (Table 5), which employs lagged explanatory variables, sug-
gests that the previous level of environmental concern (L.1) affects the number 
of New Green Tech-Based firms in the following period, supporting our HP1. On 
the other hand, the lagged variable of green voting (L.1) does not present a statis-
tically significant coefficient, confirming our arguments about the non-systematic 
support of Hp2. The second model (Table 6), which introduces also a lag in the 
dependent variable (L.1), does suggest the importance of path dependence in the 
formation of new green firms, and it also confirms the previous results about the 
asymmetry between Hp1 and Hp2.

Table 6   New green tech-based 
firms (NGTBF) and green 
demand by region Poisson 
model with lagged dependent 
variable

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

NGTBF L.1 0.031***
0.003

Environmental concern L.1 0.69*
0.36

Green voting L.1 −0.51
0.46

GVA 0.75***
0.055

Employment 0.0004
0.0001

Population −0.14**
0.06

Education 1.49**
0.49

Environmental Policy 1 0.19
0.12

Environmental Policy 2 −0.39***
0.11

Year fixed effects Yes
Log likelihood −1928.41
Pseudo R2 0.442
Num. obs 755
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Table 7   New green tech-
based firms (NGTBF) and 
environmental concern by 
region—Poisson Model

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

Environmental concern 1.82***
0.23

GVA 0.76***
0.03

Employment 0.0005***
0.00007

Population −0.28***
0.038

Education 2.54**
0.33

Environmental Policy 1 0.21**
0.09

Environmental Policy 2 −0.40***
0.09

Year fixed effects Yes
Log likelihood −2449.96
Pseudo R2 0.435
Num. obs 982

Table 8   New green tech-based 
firms (NGTBF) and green 
voting by region—Poisson 
Model

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

Green voting 0.70**
0.29

GVA 0.85***
0.03

Employment 0.0006***
0.00007

Population −0.364***
0.037

Education 3.11**
0.88

Environmental Policy 1 0.29***
0.09

Environmental Policy 2 −0.50***
0.09

Year fixed effects Yes
Log likelihood −2477.78
Pseudo R2 0.429
Num. obs 982
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In order to dig further into this asymmetry, we first estimate two models in 
which environmental concern and green votes enter the regression separately. As 
Tables 7 and 8 show, when considered in isolation, both environmental concern 
and green votes are significant and positive. Given the low correlation between 
the two variables (0.22), we interpret the loss of statistical significance of green 
votes in the full model with the fact that environmental concern actually captures 
most of the explanatory power related to NGTBF and thus candidates as their true 
driver on the demand side at the regional level.

Finally, in the light of the temporal trend we have observed in the two focal 
regressors among the descriptives, we re-run the full model by splitting the sam-
ple in two periods of time: before and after 2009.

As Tables  9 and 10 shows, the temporal period of the analysis provides addi-
tional insights to interpret our results about Hp1 and Hp2. While the role of envi-
ronmental concern appears supported across both the sub-periods, and Hp1 thus 
systematically supported, green voting turns out to be significantly correlated with 
NGTBF only in the first period (2002–2009). This suggests that the support to Hp2 
is time-sensitive, potentially reflecting a greater relevance of green votes during an 
earlier stage of policy development or institutional alignment. The divergence in the 
significance of green voting (Hp2) before and after 2009 can partly be attributed to 
the global financial crisis of 2008–2009, which might have shifted policy priorities. 
Before the crisis, green voting likely influenced local policies that supported NGTB 

Table 9   New green tech-based 
firms (NGTBF) and green 
demand by region, 2002–
2009—Poisson model

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

Environmental concern 2.21***
0.40

Green voting 1.05**
0.53

GVA 0.61***
0.05

Employment 0.0008***
0.0001

Population −0.42***
0.07

Education 2.05***
0.65

Environmental Policy 1 −0.06
0.13

Environmental Policy 2 −0.25*
0.13

Year fixed effects Yes
Log likelihood −1098.367
Pseudo R2 0.468
Num. obs 444
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firms. Post-crisis, however, governments focused on economic recovery, reduc-
ing the resources and attention allocated to environmental initiatives. Quite inter-
estingly, the persistence of environmental concern (Hp1) as a significant driver of 
NGTB firms, even after the financial crisis, highlights its stability as a foundational 
factor for green-tech business dynamics. In brief, while environmental awareness 
apparently drives consistent demand for green businesses, political factors are more 
susceptible to external shocks like the financial crisis.

As a final set of results, despite the superiority of the Poisson over the Negative 
Binomial we have argued above, we obtain the results of our estimates by also using 
the latter (see Table 15 in the paragraph A.4 of the Appendix).

5 � Conclusions

This paper has investigated the distribution and the determinants of new green tech-
based firms (NGTBFs) in the EU28 from 2002–2017. In particular, by filling a gap 
in the extant literature, we have investigated the role of the (final) demand for green 
products and services as a location-determinant factor of these NGTBFs.

Using patents as an innovation proxy and identifying and geolocalising green 
patents (De Rassenfosse et al., 2019), we have built up a novel dataset of NGTBF, 
which applies more stringent conditions for the identification strategy compared 

Table 10   New green tech-based 
firms (NGTBF) and green 
demand by region, 2010–
2017—Poisson model

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

Environmental concern 1.41***
0.28

Green voting 0.150
0.356

GVA 0.87***
0.44

Employment 0.0003***
0.0008

Population −0.22***
0.04

Education 2.48***
0.44

Environmental Policy 1 0.40***
0.11

Environmental Policy 2 −0.46***
0.12

Year fixed effects Yes
Log likelihood −1320.2729
Pseudo R2 0.419
Num. obs 538
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to previous studies (Coll-Martínez et al., 2022a; Colombelli & Quatraro, 2019). 
Using this dataset, and merging it with other data about the share of green voting 
and the environmental concern index, we have developed an econometric strat-
egy, which tries to account for the differences between regions in the distribution 
of NGTBFs, placing a focus on the demand for green products and services.

The results we have obtained have interesting implications in terms of entrepre-
neurship at the regional level. Firstly, like new green technologies and eco-innova-
tions, also NGTBFs appear to have a distinctive geography across regions. How-
ever, unlike the former (see Cicerone et al., 2023), the latter mimics more closely the 
level of economic development of regions, suggesting that policymakers in lagging 
ones are requested to implement extra efforts, both internally and through external 
relationships, to support new green-tech entrepreneurship. Secondly, the significant 
correlation between the local presence of NGTBFs and political preferences for 
green parties suggests that green entrepreneurship is a socially embedded process, in 
which green-sensitive stakeholders can directly and indirectly feed entrepreneurial 
opportunities in the environmental realm. Refraining from stating political economy 
implications, which are out of this paper’s scope, this result suggests to regional pol-
icymakers that (final) demand-side policies aimed at increasing an active awareness 
of the importance of environmental issues are as important as more standard sup-
ply-side policies in stimulating the emergence of NGTBF. The positive correlation 
between the latter and the local presence of (highly) educated inhabitants supports 
this kind of implication. Thirdly, the presence of a significant correlation between 
the local presence of NGTBFs and the local concern for environmental issues (like 
extreme climate events, temperature anomalies, and dry and wet spells) suggests 
that such a kind of extemporaneous distress does work as an (indirect) impulse to 
search and exploit new green-tech based entrepreneurial opportunities; accord-
ingly, regional policymakers are advised to retain that the green awareness of final 
demand that can spur NGTBFs goes beyond the “simple” perception of environ-
mental risks and should be supported with information and alertness campaigns on 
more structural green related issues. Fourthly, the regional exposure to environmen-
tal regulation (Castellani et al., 2022) appears to be correlated with the emergence of 
NGTBFs across regions, hinting that environmental policy could play a role in the 
entrepreneurial exploitation of new green technologies (Cainelli et al., 2015).

The previous sets of results and the analysis with which they have been 
obtained contribute to the literature about the determinants of green entrepreneur-
ship at the regional level (Corradini, 2019; Koirala, 2019 OECD report) in dif-
ferent respects. Firstly, we add a missing focus on the role of local green demand 
for the diffusion of new green tech-based firms in a region. Secondly, we make 
a novel use of green patents in identifying the geography of the entrepreneurial 
exploitation of new green technologies, which differs from other contributions, 
mainly based on the stock of pre-existing knowledge (Coll-Martínez et al., 2022a) 
and technological relatedness (Colombelli & Quatraro, 2019). Thirdly, we con-
tribute to the still-evolving metrics for identifying born-to-be-green firms based 
on green technologies (Coll-Martínez et al., 2022a), by proposing a new and more 
stringent proxy for their spatial detection. Fourthly, we apply this new measure-
ment to a large set of European regions, by adding to the empirical investigation 
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of NGTBF geography, which has so far concentrated on single countries and is 
still marked by scanty cross-country evidence (Corradini, 2019; Cojoianu et al., 
2020).

The paper suffers from different limitations, which could be overcome by 
future research. First of all, our empirical estimates might suffer from the pres-
ence of endogeneity, which mainly arises due to data constraints. Specifically, 
the issue stems from the low within-variation of our dependent variable, which 
might limit the ability to accurately estimate causal effects. As illustrated above, 
to address this, we have explored various approaches, like the insertion of suit-
able controls, the application of fixed effects, and the test of alternative model 
specifications. While the endogeneity may introduce bias in the estimates, the 
results provide valuable insights that partially align with the broader theoretical 
framework and existing literature. However, the findings should be interpreted 
with caution, particularly regarding the direction and magnitude of causality.

As for other limitations, as we said before, new green tech-based firms are dif-
ferent from green startups. Not all the new green companies have a green patent, 
so we are considering only some of the actors involved in the green transition. 
This limitation is strictly connected to the lack of data on startups and their tech-
nologies, especially if we embrace a regional perspective. However, at least in 
some countries (e.g., Germany, the Netherlands, and Sweden) the availability of 
data about new green firms is increasing and the analysis of green entrepreneur-
ship could thus be extended in future studies. Other improvements are connected 
to the definition of what can be considered a new firm. We have applied a more 
stringent methodology that Corradini (2019) proposed to define a new green 
tech-based firm. However, more precise information at the firm level, by possibly 
matching patent with a firm-level dataset, could allow further improvements in 
the identification strategy. Last, but not least, our results recommend a deeper 
exploration of the demand for green products and services. The rationale of this 
paper is based on the use of political preferences as a proxy for this demand at the 
regional level, according to the idea that people with a higher level of environ-
mental awareness will prefer green consumption more likely. This proxy should 
be further refined in future by considering other factors related to green demand 
(e.g. market dimension, pricing, supply chain dynamics, etc.)

Appendix

A.1 The Y02 classification scheme

We have identified emerging companies focused on green technology through 
an analysis of patents, with a specific emphasis on the technologies utilised. Our 
approach involved utilising the European Patent Office (EPO) classification sys-
tem designated for climate change mitigation technologies, known as the Y02 
classification scheme. More specifically, we examined the Cooperative Patent 
Classification (CPC) codes associated with each patent, highlighting those that 
encompassed at least one of these codes. Given the intricate nature of green 
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technologies, we found it necessary to provide additional clarifications, particu-
larly concerning the patent category involved in our study. To enhance clarity, we 
have included supplemental details about each class within the Y02 classification 
scheme, following Angelucci et al. (2018), along with corresponding technologi-
cal specifications, as shown in Table 11.

A.2 Sensitivity tests

To enhance the reliability of our approach in identifying the dependent vari-
able, we conducted various tests using the entire dataset available in PATSTAT. 
Specifically, we applied different thresholds to assess the proportion of patents 
categorised as green (Y02) to the total patents attributed to a single applicant. 
The descriptive statistics, presented in Table  12, indicate that the most notable 
decline in numbers occurs between the 25% and 50% range, as well as between 
the 50% and 75% range. After careful consideration, we opted to proceed with the 
50% threshold, in line with findings from previous studies (Coll-Martínez et al., 
2022b; Colombelli & Quatraro, 2019; Corradini, 2019), aiming to maintain a 
substantial sample size.

We conducted sensitivity tests using various time intervals. As explained in the 
section discussing the dependent variable, the time interval was determined by com-
puting the difference between the date of the first patent application for a company 
and the date of the green patent application. To assess sensitivity, we performed an 
analysis to determine the count of emerging green technology-based firms across 
different time intervals. In previous studies (Coll-Martínez et  al., 2022b; Colom-
belli & Quatraro, 2019; Corradini, 2019), a 5-year time interval was employed. 
In contrast, we adopted a more rigorous criterion, utilising a zero-year time inter-
val, to precisely identify companies that were “born-green.” This approach aimed 
to capture such companies with greater precision. The outcomes are presented in 
Table 13, illustrating the count of new green tech-based firms within each specific 
time interval.

Table 11   The Y02 classification scheme

Code Category

Y02 Technologies or applications for mitigation or adaptation against climate change
Y02B Indexing scheme relating to climate change mitigation technologies related to buildings, e.g., 

including housing and appliances or related end-user applications
Y02C Capture, storage, sequestration, or disposal of greenhouse gases (GHG)
Y02E Reduction of greenhouse gases (GHG) emissions related to energy generation, transmission, or 

distribution
Y02P Climate change mitigation technologies in the production or processing of goods
Y02T Climate change mitigation technologies related to transportation
Y02W Climate change mitigation technologies related to wastewater treatment or waste management
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A.3 Comparison with previous studies in the identification of new green 
tech‑based firms

To validate the integrity of our strategy for detecting new green tech-based firms 
(NGTBFs), we undertook comparisons with prior research endeavours. For exam-
ple, Corradini (2019) identified 5778 green startups across OECD countries 
between 1996 and 2006, while our approach pinpointed 7023 NGTBFs within 
the same timeframe. In a similar vein, Coll-Martínez et  al. (2022b) identified 
1056 NGTBFs in France from 2003 to 2013, in contrast to the 1183 companies 
revealed through our methodology. Encouragingly, further affirmation emerges 
from our alignment with Giudici et  al. (2017) in their examination of green 
startups in Italy. The disparities between their findings and our estimations are 
minimal (393 in their study compared to 415 in ours). Furthermore, our NGTBF 
identification strategy underwent validation against Coll-Martínez et al.’s (2022a) 
work focused on the neighbourhood of Barcelona (NUTS code ES511). In this 
context, we identified 27 new green tech-based firms, whereas the authors uncov-
ered 37 entities. Detailed comparative outcomes are shown in Table 14.

A.4 Negative binomial regression specification

As a further robustness check of our model, we run a separate regression by using a 
Negative Binomial Model (Table 15).

The negative binomial regression results indicate that Environmental Concern 
with a positive and statistically significant coefficient, as well as GVA, Educa-
tion, and Employment. Conversely, Population and Environmental Policy 2 show 

Table 12   Number of applicants 
for each threshold (green 
patents/total number of patents)

Thresholds (%) No person ID

25 95,263
50 77,990
75 59,812
90 59,292
95 59,142
99 59,097

Table 13   Number of NGTBFs 
in each time gap (date of the 
green patents—date of the first 
patent)

Time gap Total NGTBFs %

0Y 77,900 71,647 91.86
1Y 77,900 73,839 96.40
2Y 77,900 75,183 96.67
3Y 77,900 76,014 97.46
4Y 77,900 76,585 98.19
5Y 77,900 76,986 98.71
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significant negative effects. Both the coefficients of Green Voting and Environmen-
tal Policy 1 are positive but not statistically significant.
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Table 14   Comparison with previous studies in the identification of New Green Tech-Based firms

Contribution Period Area No of NGTBFs Our replication

Corradini (2019) 1996–2006 OECD countries 5778 7023
Giudici et al. (2017) 2012–2014 Italy 393 415
Coll-Martínez et al. (2022a) 2012–2015 Barcelona (ES511) 37 27
Coll-Martínez et al. (2022b) 2003–2013 France 1056 1183

Table 15   New green tech-based 
firms (NGTBF) and green 
demand by region—negative 
binomial model

***p < 0.001, **p < 0.01, *p < 0.05

NGTBF

Environmental concern 1.58***
0.34

Green voting 0.005
0.42

GVA 0.72***
0.04

Employment 0.0005***
0.0001

Population −0.28***
0.05

Education 2.60**
0.46

Environmental Policy 1 0.16
0.11

Environmental Policy 2 −0.38***
0.11

Year fixed effects Yes
Log likelihood −2301.11
Pseudo R2 0.17
Num. obs 982
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