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Abstract 
The recognition of regional business opportunities is the crucial starting point of the 
entrepreneurial process that governs the persistence of regional entrepreneurship 
patterns. This persistence depends on the quantity of perceived opportunities and the 
quality of opportunities perceived by regional inhabitants. However, it is unclear which 
region-individual interactions relate to the quantity regional business opportunity 
perception and how long-standing regional entrepreneurship patterns are reflected in 
conceptions of entrepreneurship that govern the quality of perceived opportunities. A 
primary data collection in German regions with distinct long-standing entrepreneurship 
patterns assessed two main aspects. First, the regional embeddedness of respondents 
on four levels – actor, network, environmental, and cultural – is set in relation to the 
likelihood of opportunity perception. Second, an implicit measurement of mental 
representations of entrepreneurship is examined. The mental representations of 
entrepreneurship, reflecting the conceptions of entrepreneurship, are investigated to 
identify differences between the conceptions of entrepreneurship that come along with 
the long-standing regional entrepreneurship patterns and to detect differences between 
opportunity-perceivers and non-perceivers. The results suggest that regions reinforce 
long-standing entrepreneurship patterns with distinct individual-region relations that 
impact the quantity of perceived regional opportunities and distinct conceptualizations of 
entrepreneurship that shape the quality of perceived opportunities. Differences are 
observed for the perception of opportunities that are characterized by innovativeness 
versus those that are general in nature, showing that innovative opportunity perception 
is less dependent on the regional context than general opportunity perception.  
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1. Introduction 

The phenomenon that entrepreneurial activities are unevenly distributed across regions, 
with the resulting pattern being persistent over time, is still not fully understood 
(Armington & Acs, 2002; Florida et al., 2017; Fritsch et al., 2019; Sternberg, 2009). Path-
dependent developments, the persistence of regional determinants of entrepreneurial 
activities and the presence of regional cultures are approaches to explain the time-
invariant geographical pattern of entrepreneurial activity (Fritsch et al., 2019; Fritsch & 
Kublina, 2019). However, these explanations do not provide clear starting points for 
regional policy makers and, thus, their impact on holistic regional entrepreneurship and 
innovation policies, which have increased in importance over the last years, remains 
limited (Autio et al., 2014). To contribute to these policies, the individual-region 
interactions and their effect on the quantity and quality of entrepreneurial activities that 
make up the essence of the persistent entrepreneurship pattern need to be understood 
in-depth. Therefore, to deliver insights for the design of policies, the role of 
entrepreneurial agents embedded in regional innovation systems has to be better 
reflected in research about the determinants of entrepreneurial activities (Acs et al., 
2013; Huggins & Thompson, 2020). This also corresponds to the call for further research 
focusing on an integrated perspective on entrepreneurship combining different 
approaches (Valliere, 2013) and the interplay of regional context and individual 
entrepreneurial actions (Garretsen et al., 2019; Szerb et al., 2019). 

Because opportunity perception is the first necessary step in conducting entrepreneurial 
activities and initiates the reinforcement of regional entrepreneurship patterns, factors 
impacting this step are crucial for entrepreneurship policies to take into account. Former 
research found determinants of opportunity perception on four different levels. First, the 
individuals which pursue innovative business opportunities differ in their personality traits 
and demographic variables from those that do not act upon innovative opportunities 
(actor level) (Hayton & Cacciotti, 2013; Rinne et al., 2012; Shane, 1993; Williams & 
McGuire, 2010). Second, social networks of individuals matter in perceiving opportunities 
(network level) (Grillitsch, 2019; Ozgen & Baron, 2007; Riquelme, 2013; Spilling, 2011). 
Third, the economic environment of individuals impacts the perception of opportunities 
(environment level) (Fernandez-Serrano et al., 2019). Lastly, regional entrepreneurship 
culture is found to influence the opportunity recognition of individuals (culture level) 
(Fritsch et al., 2019; Fritsch & Kublina, 2019). All these four layers are known to influence 
the likelihood of perceiving opportunities, which relates to the quantity of perceived 
opportunities in regions. Moreover, the regional settings, constituted by these four layers, 
convey a distinct understanding of entrepreneurship influencing the quality of 
entrepreneurial activities in the region. The overall regional pattern of entrepreneurship 
is, thus, a result from the interplay of individual and regional predispositions that influence 
the quantity and quality of entrepreneurial endeavours (Feldman, 2001; Florida et al., 
2017; Garretsen et al., 2019; Sternberg, 2009). 
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However, entrepreneurial endeavors are not homogenous and a targeted support of a 
specific type of entrepreneurial activities requires detailed information about the types of 
interest. For regional innovation policies like the Smart Specialization Strategy (S3), 
which builds upon innovative entrepreneurship (Braunerhjelm et al., 2010; D’Adda et al., 
2019), it is important to differentiate between innovative and general entrepreneurial 
activity. This differentiation is motivated by different effects and antecedents of the two 
types of entrepreneurial activities; their impact on the regional economic development 
differs, they are pursued based on different motives, and require distinct conditions of 
contextual factors (Hayton & Cacciotti, 2013). Based on these considerations two 
questions arise: 

RQ1: How does the regional embeddedness of an individual relate to regional 
(innovative) business opportunity perception that drives the quantity of perceived 
opportunities?  

RQ2: How does the understanding of (innovative) entrepreneurship, governing the 
quality of perceived opportunities, differ in distinct regional settings? 

To answer these questions, this study conducts a survey in three German regional 
groups with a representative sample of the overall regional population regarding the 
distribution of age, gender and educational attainment. The first group of regions is 
characterized by long-standing patterns of high entrepreneurship rates and high 
proportions of innovative entrepreneurship. The second group involves regions with low 
entrepreneurship rates and high proportions of innovative entrepreneurship. The third 
group shows low entrepreneurship rates and low proportions of innovative 
entrepreneurship.  

The survey contained two parts. First, the relation between region-individual interactions 
and the likelihood of perceiving business opportunities, which corresponds to the quantity 
of perceived opportunities on the regional level, is analysed. In this step, binary logistic 
regression analyzes generate empirical evidence on the relation between business 
opportunity recognition and regional embeddedness of individuals. Second, the shared 
regional understanding of innovative and general entrepreneurship, also known as its 
mental representation that governs the quality of perceived opportunities, is investigated. 
Differences between the conceptions of entrepreneurship that are present in distinct 
regional settings, and measured in the questionnaire via an implicit procedure, are 
identified. In both analysis steps, general and innovative business opportunity perception 
were taken into consideration.  

The analyses show four main results. First, regional embeddedness matters in 
recognizing general and innovative business opportunities. Especially the perception of 
the economic environment relates to the perception of regional opportunities. Second, 
innovative ventures are found to pull the recognition of general business opportunities. 
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Thus, support of innovative ventures has a short- and long-term impact since these 
enable opportunity recognition and strengthen the regional entrepreneurship tradition, 
which is also revealed to foster the perception of general business opportunities. Third, 
the analyses of mental representations did not support the presence of a specific regional 
pattern or a shared mental representation of people that recognize opportunities. A more 
detailed view uncovered that regional differences in mental representations appear when 
the sub-group of people that perceive opportunities are investigated. Fourth, the study 
delivers empirical evidence that a lower proportion of innovative ventures in a region is 
not reasoned by a lower quantity of recognized innovative business opportunities. Thus, 
supporting innovative ideas in their earliest stages may help overcome a shortage of 
innovative ventures. Fifth, the perception of innovative business opportunities is less 
dependent on the regional context than the perception of general business opportunities.  

Besides extending the empirical evidence on how opportunity perception is related to 
regional embeddedness and regional mental representation of entrepreneurship, the 
study contributes in two additional ways. First, the simultaneous consideration of multiple 
layers of regional embeddedness and their effects on opportunity recognition enables 
the identification of the relational importance of each component. Second, the study uses 
an implicit measurement of mental representations that bases itself upon research from 
the cognition sciences. This approach offers a new perspective on mental 
representations relevant to entrepreneurial behavior and enables informed interventions 
to steer regional mental representations. The generated insights can help to improve 
holistic policy approaches to stimulate entrepreneurial activities in a targeted way.  

The remainder is organized as follows. Chapter two discusses the interplay of 
opportunity recognition and regional environment on four levels: actor, network, 
environment, and cultural. Chapter three presents the primary data collection. Chapter 
four describes the methodological approach of the study. Chapter five presents the 
results of the implicitly measured mental representations and binary logistic regression 
analyses. Finally, the paper concludes with a discussion of the findings in Chapter six.  

2. State of the art 

2.1. Opportunity perception  

Regions need people who recognize opportunities for innovation and development to 
enhance regional value generation (Fritsch & Wyrwich, 2018; Valliere, 2013). Although 
this is widely acknowledged, the definition of opportunities and their recognition vary in 
the field of entrepreneurship (Hansen et al., 2011; Riquelme, 2013). Definitions range 
from generating opportunities in a creative process, developing ideas into new ventures 
and situations in which it becomes possible to deliver new values for customers (Hansen 



5/48 
 

#2204 Bremen Papers on Economics & Innovation 

Persistence of Regional Entrepreneurship Patterns:  

Quantity and Quality of Regional Business Opportunity Perception 

et al., 2011; Riquelme, 2013). However, these definitions have in common that 
opportunity recognition is considered fundamental to the entrepreneurial process as it 
represents the starting point (Riquelme, 2013; Shane & Venkataraman, 2000; 
Venkataraman, 1997). It is argued that opportunity recognition lays the foundation for 
developing new goods and services by positively influencing the entrepreneurial 
intentions and decisions to found a new venture (Ferrero & Bessiere, 2016; Lindsay et 
al., 2009; Qian et al., 2013; Riquelme, 2013).  

Despite varying definitions, there are two types of conceptualizations of opportunities 
that individuals may recognize (Szerb et al., 2019). The first one concerns the 
mobilisation of resources and the exploitation of arbitrage possibilities, which does not 
necessarily require innovation as a component (Szerb et al., 2019; Kirzner, 1973). 
Pursuing such opportunities increases the balance in markets (Ferreira et al., 2017). In 
contrast, the second type of opportunity is created by new connections between distinct 
fields of specialization, which introduces structural change and disruption of market  
dynamics (Grillitsch, 2019). To pursue this kind of opportunity, innovation and 
challenging the way of doing things are key components (Cantner et al., 2017; 
Clydesdale, 2012; Schumpeter, 1934). Acting upon these two types of opportunities is 
likely to result in different entrepreneurial endeavors with distinct impacts on regional 
development. 

Although these opportunities are distinct in their influences and requirements, the critical 
first step in the entrepreneurial process, conceptualized as the identification, evaluation 
and exploitation of these two types of opportunities, is to be sensitive to information about 
patterns in the environment (Ferrero & Bessiere, 2016; Riquelme, 2013; Shane & 
Venkataraman, 2000; Valliere, 2013). This alertness allows to recognize unmet customer 
needs and innovative resource usage in their environment and, thus, perceive previously 
overlooked opportunities (Riquelme, 2013; Valliere, 2013; Kirzner, 1979, 1997).  

Empirical research shows that the ability to recognize opportunities differs widely 
between individuals (Valliere, 2013). While some perceive or create opportunities 
regularly, others are not alert to these opportunities (Valliere, 2013). Thus, one of the 
fundamental research interests in entrepreneurship is to understand which 
characteristics and circumstances lead to the recognition of opportunities and ultimately 
to the persistence of regional entrepreneurship patterns (Riquelme, 2013; Shane & 
Venkataraman, 2000; Valliere, 2013; Venkataraman, 1997).  

2.2. Regional embeddedness of opportunity perception 

Many studies analyze entrepreneurs as isolated and homogenous entities and neglect 
the embeddedness of entrepreneurs in a broader context (Ferreira et al., 2017; Goktan 
& Gunay, 2011). This approach overlooks context and differences between types of 
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entrepreneurship and opportunities and repeats problematic assumptions (Hayton & 
Cacciotti, 2013; Wheadon & Duval-Couetil, 2019). Rather than individual traits of 
entrepreneurs alone, their interaction with context variables shapes the entrepreneurial 
process (Aldrich & Cliff, 2003; Audretsch & Belitski, 2017; Fernandez-Serrano et al., 
2019; Ferreira et al., 2017; Goktan & Gunay, 2011; Mason & Brown, 2014; Veciana & 
Urbano, 2008). It is argued that human agency is based upon a regionally bounded 
rationality (Huggins & Thompson, 2019, 2020). Local influence is transferred through the 
experience of situations taking place in a specific regional context (Huggins & Thompson, 
2020). In this vein, entrepreneurship is interpreted as a social process that historically 
builds upon specific groups of people in a regional bounded context (Florida et al., 2017; 
Huggins & Thompson, 2020). Thus, it is highly relevant to understand entrepreneurship 
as a process conducted by individuals embedded into a local framework with history 
(Audretsch & Belitski, 2017; Autio et al., 2014; Nayak & Maclean, 2013).  

Based on these considerations, opportunity recognition as the first critical step in the 
entrepreneurial process cannot be understood in isolation but requires considering the 
characteristics of the entrepreneur and their embeddedness in the regional context 
(Fernandez-Serrano et al., 2019; Huggins & Thompson, 2020; Riquelme, 2013; Sarason 
et al., 2010). This means that the existence of opportunities alone is not sufficient for 
entrepreneurial activities to take place, but environmental conditions and characteristics 
of the entrepreneur are of relevance (Fernandez-Serrano et al., 2019; Huggins & 
Thompson, 2020; Riquelme, 2013; Szerb et al., 2019). However, people embedded in a 
regional context are not fully knowledgeable about the regional conditions and the 
structure of the system (Huggins & Thompson, 2020). Thus, not the objective evaluation 
of the environmental conditions, but the subjective perceptions of these by regionally 
embedded people are important. The perception represents the filter through which 
regionally embedded people see regional opportunities and the type of opportunities they 
perceive (Audretsch & Belitski, 2017; Fernandez-Serrano et al., 2019; Ferreira et al., 
2017).  

The reinforcement of regional entrepreneurship pattern depends on two complementary 
mechanisms resulting from the interaction between opportunity perception of individuals 
and the regional context – the quantity and quality of perceived regional opportunities. 
The quantity of perceived opportunities relates to the regional embeddedness of an 
individual. The four levels an individual interacts with in a regional setting are actor, 
network, environment and cultural level. The quality of perceived opportunities depends 
on the understanding what entrepreneurship is and which role it fulfills. Thus, the mental 
representations are studied in the regional setting and compared with each other. 
Further, the group of people that perceive opportunities are contrasted by those that do 
not perceive any. Figure 2.1. illustrates the conceptual framework of this study. The 
propositions are developed in the following sections. 
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Figure 2.1.: Conceptual model of the study  
Source: Own illustration 

2.3. Quantity of perceived regional business opportunities 

2.3.1. Region individual interaction on actor level  

The impact of personality traits on entrepreneurial activities has been studied extensively 
in former research. Starting with Schumpeter (1934), who describes entrepreneurs as 
breakers of routines and going against the odds, the prototypical innovative entrepreneur 
is often described as an individualist with high inner-directedness (Cantner et al., 2017; 
Krueger et al., 2000). Furthermore, individualism, uncertainty acceptance and power 
proximity relate to innovative entrepreneurship (Hayton & Cacciotti, 2013; Rinne et al., 
2012; Shane, 1993; Williams & McGuire, 2010). However, the influence of personality 
traits on entrepreneurial behavior is temporarily unstable and more proximate measures, 
to the decision to become an entrepreneur, balance out the impact (Cantner et al., 2017; 
Hayton & Cacciotti, 2013; Shane, 1993; Wennekers et al., 2007). 

On regional level, there are attempts to measure the influence of aggregated personality 
traits on regional economic growth. Based on the geographical psychology approach 
(Rentfrow et al., 2008), it is found that personality traits influence local economic growth 
by impacting entrepreneurial activities (Garretsen et al., 2019; Obschonka et al., 2013, 
2015). Reasons for geographical patterns of personality traits are argued to be local role-
modelling processes and selective migration, i.e. people with similar personality traits 
are attracted by regions that provide a good fit (Fritsch et al., 2019; Garretsen et al., 
2019; Jokela et al., 2015; Obschonka et al., 2013; Rentfrow et al., 2008). Thus, the fit of 
personality traits with the perceived dominant personality in the regional context is 
acknowledged to be relevant for entrepreneurial activities. However, there is a research 
gap in understanding how the good fit between individual and regional personality 
influences entrepreneurial behavior (Huggins & Thompson, 2020). If one identifies 
himself or herself strongly with other inhabitants of the region, it is hypothesized that the 
person assumes that his or her perceived shortage in products or services may be of 
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value for others in the region as well and, thus, is more likely to perceive regional 
business opportunities. Therefore, the first proposition states: 

Proposition 1: The perceived personality fit of an individual in a region relates to the 
regional business opportunity recognition. 

2.3.2. Region individual interaction on network level  

A further widely acknowledged aspect of entrepreneurship is its interdependence with 
social networks. It is argued that it is unlikely that entrepreneurs develop their business 
in isolation, but rather the embeddedness into a social structure matters in the 
entrepreneurial process (Almeida & Teixeira, 2017; Rae, 2005; Riquelme, 2013). The 
opportunity perception of the entrepreneur is even found to be determined by the 
personal networks, and the maintenance and development of these personal networks 
are acknowledged to be a key success factor (Grillitsch, 2019; Ozgen & Baron, 2007; 
Riquelme, 2013; Spilling, 2011). Former research finds a positive relationship between 
the number of social contacts, especially the usage of weak ties, and opportunity 
perception (Riquelme, 2013). However, the relevance of strong and weak ties for 
opportunity perception varies across different societal structures as collective and 
individualistic societies (Ma et al., 2011). 

The most relevant groups in an entrepreneur's social network are friends, family, and 
colleagues (Siemens, 2010; Zhu et al., 2019). Especially in the case of inexperienced 
students, entrepreneurial friends and their emotions towards entrepreneurship play a 
crucial role in the entrepreneurial intention (Zhu et al., 2019). Thus, social contacts act 
as role models and provide resources that are even more relevant at the beginning of 
the entrepreneurial process (Siemens, 2010; Zhu et al., 2019). 

The observation of role models in the social network and their attitude towards 
entrepreneurship can be understood as norms that establish themselves by social 
interactions and are largely sub-conscious (Andersson & Koster, 2011; Arenius & Minniti, 
2005; Cantner et al., 2017; Fritsch et al., 2019; Laine, 2016; Minniti, 2005). Although this 
mechanism seems to be relevant for entrepreneurial intentions in many cases, it is found 
that the relevance of these norms is moderated by group identification (Cantner et al., 
2017). Thus, it can be suspected that embeddedness in a regional context is also highly 
relevant to evaluate regional role models' efficiency. As a result, the second proposition 
is formulated: 

Proposition 2: The share of social contacts of an individual located in the same region 
relates to regional business opportunity recognition.  
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2.3.3. Region individual interaction on environmental level  

The persistence of self-employment proportions in a region can be partly explained by 
the persistence of regional resources and regional industrial structure (Fritsch & Kublina, 
2019; Qian et al., 2013). Especially market structures characterized by dynamic 
developments, e.g., a growing industry, increased demand for products and 
technological development, are associated with higher opportunity perception 
(Riquelme, 2013). Moreover, the resources and the knowledge that spills over from 
established firms in the region enable entrepreneurial ventures to excel and allow for 
more resource and knowledge combinations (Feldman, 2014; Gonzalez-Pernia et al., 
2012).  

Although these findings support the hypothesis that market heterogeneity may cause 
opportunity perception, former research argues that market diversity is rather a symptom 
of high levels of new business formation than a source (Fritsch & Kublina, 2019; 
Riquelme, 2013). Accordingly, new ventures, especially innovative ones, can be 
interpreted as manifestations of regional knowledge spill-overs (Acs et al., 2009, 2013; 
Fritsch & Wyrwich, 2018). However, not the objective number of innovative new ventures 
in the region matters to individual opportunity perception, but rather the subjective 
perception of the business environment influences innovative activities (Fernandez-
Serrano et al., 2019). Therefore, the third proposition is stated as follows: 

Proposition 3: The perception of the business environment, especially the perception of 
innovative and new ventures, relates to regional business opportunity recognition. 

2.3.4. Region individual interaction on cultural level  

Informal institutions defined as a framework for actions perceived as desirable or 
appropriate within a regional context are found to form social, economic and political 
interactions (Langevang et al., 2015; Urbano & Alvarez, 2014). More specifically, 
informal institutions that regulate entrepreneurial activities are singled out as the main 
component of informal institutions related to economic growth (Beugelsdijk, 2007; 
Garretsen et al., 2019).  

These informal institutions can be interpreted as regional entrepreneurship culture, 
characterized by shared perceptions, expectations and beliefs of the regional population 
(Almeida & Teixeira, 2017; Hayton & Cacciotti, 2013; Laine, 2016; Ogunsade & Obembe, 
2016). By providing a general orientation of the prioritization of values within a region, 
the entrepreneurship culture affects not only the number of new ventures but also their 
types and impact on economic development (Aparicio et al., 2016; Baumol, 1990; Bowen 
& De Clercq, 2008; Eunni & Manolova, 2012; Ferreira et al., 2017; Laine, 2016; Mueller 
& Thomas, 2000; Ogunsade & Obembe, 2016; Urbano & Alvarez, 2014).  
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The regional entrepreneurship culture is observed to change only very slowly, which 
highlights the importance of path dependency of the regional entrepreneurial behavior 
(Feldman, 2014; Fritsch et al., 2019; Fritsch & Kublina, 2019; Fritsch & Wyrwich, 2018; 
North, 1994; Nunn, 2012; Williamson, 2000). Furthermore, this empirical evidence hints 
at a self-perpetuation of the regional entrepreneurship culture via intergenerational 
transmission of entrepreneurial values, which tame the uncertainty of entrepreneurial 
activities (Fritsch et al., 2019; Laine, 2016). 

However, the effect of entrepreneurial culture on the types of entrepreneurship is mixed. 
While some argue that the culture channels entrepreneurial talents toward productive 
entrepreneurship (Baumol, 1990), others find evidence for distinct influences of specific 
parts of the institutional framework on different types of economic sectors (Agostino et 
al., 2020; Valdez & Richardson, 2013). The fourth proposition is formulated as follows: 

Proposition 4: Regional cultures of entrepreneurship in general and innovative 
entrepreneurship relate to regional business opportunity recognition. 

2.4. Quality of perceived opportunities  

The cognitive perspective allows to connect the finding that prior experience, knowledge, 
and skills (Ardichvili et al., 2003; Park, 2005; Shane & Venkataraman, 2000) influence 
the alertness of individuals and firm performance. All of these factors form the mental 
framework of an individual. As the mental framework represents a simplified version of 
the reality of each individual (Valliere, 2013), it is shaped by individual experiences and 
makes sense of new situations based on knowledge and past experiences (Gioia & 
Chittipeddi, 1991; Mitchell et al., 2007; Riquelme, 2013; Valliere, 2013). Mental 
representations are parts of the overall mental framework of an individual that describe 
the understanding of a specific concept (such as entrepreneurship) in this individual’s 
world view. Mental frameworks are essential to connect the dots between changes in the 
environment, e.g., technological progress, market dynamics, demographic change and 
other factors, and recognize opportunities that arise (Riquelme, 2013). This approach to 
opportunity recognition emphasizes that opportunities are recognized by those that are 
prepared to see them by their mental framework (Baron & Ensley, 2006; Krueger & 
Brazeal, 1994; Riquelme, 2013; Strong, 2013). In line with this reasoning, it is expected 
that the quality of perceived business opportunities depends on the mental framework.    

Furthermore, it is suspected that the recognition of business opportunities is not evenly 
distributed across regions because the resulting spatial pattern of types of 
entrepreneurship is persisting over long periods (Andersson & Koster, 2011; Fotopoulos 
& Storey, 2017; Fritsch & Wyrwich, 2014, 2017a, 2018; Sternberg, 2009). This empirical 
evidence is widely understood as support for the existence of a region-specific mental 
framework or cognitive institution that is continuing to live by socialising individuals with 



11/48 
 

#2204 Bremen Papers on Economics & Innovation 

Persistence of Regional Entrepreneurship Patterns:  

Quantity and Quality of Regional Business Opportunity Perception 

the regional mental framework and changes only gradually over long periods enabling 
opportunity recognition of a specific quality in the first place (Fritsch & Wyrwich, 2014, 
2017b, 2018; Langevang et al., 2015; North, 1994; Ogunsade & Obembe, 2016). 
However, it can be argued that regional mental frameworks, which may also be 
interpreted as cultural capital, do not have value on their own (Laine, 2016). Only if 
individuals embody the cultural capital, will it give rise to regional-specific business 
opportunity recognition (Laine, 2016). Thus, opportunity recognition is governed by the 
mental framework of each individual, which is influenced by the environment and regional 
cognitive institutions (Ferrero & Bessiere, 2016). Therefore, the fifth proposition is stated 
as follows: 

Proposition 5: Distinct long-standing regional entrepreneurship patterns are reflected in 
different mental representations of entrepreneurship. 

However, some researchers argue that not the regionally shared values (or regional 
cognitive institutions) impact entrepreneurial activities but rather that entrepreneurs have 
a common set of values that drive them to found ventures (McGrath et al., 1992). Thus, 
the sixth proposition is formulated: 

Proposition 6: Individuals that perceive business opportunities in their regional 
environment differ in their mental representation of entrepreneurship from those that do 
not see any opportunities. 

Lastly, it can be suspected that there is an interaction between the regional setting and 
the shared set of values (or mental frameworks) of entrepreneurs. Therefore, the seventh 
proposition is stated: 

Proposition 7: Within distinct regional settings, individuals that perceive business 
opportunities in their regional environment differ in their mental representation of 
entrepreneurship from those that do not see any opportunities. 

3. Data sampling 

The goal of this study is to gain an understanding of the processes that reinforce a 
regional entrepreneurship pattern over and over again. For this purpose, three groups of 
regions are of special interest, because these show a long-standing entrepreneurial 
pattern. The selection of regions was guided by data published by Fritsch and Wyrwich 
in 2018 and 2019, based upon planning regions (Fritsch & Wyrwich, 2018, 2019). The 
level of planning regions in Germany is comparable to labor market areas in the USA 
(Fritsch & Wyrwich, 2018). First, regions inhibiting a long-standing pattern of 
entrepreneurial activities in general and innovative entrepreneurial activities were 
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considered.1 Then, in a second step, regions were assigned by combining these factors. 
This approach results in three regional groups. The first group contains regions with long-
standing patterns of high entrepreneurship rates and high proportions of innovative 
entrepreneurship. The second group involves regions with low entrepreneurship rates 
and high proportions of innovative entrepreneurship. The third group shows low 
entrepreneurship rates and low proportions of innovative entrepreneurship. For the 
combination of high entrepreneurship rates and low proportions of innovative 
entrepreneurship no regions could be detected. 

In order to address the research questions, an online survey in eighteen German 
planning regions clustered into three groups, containing 550 subjects, was conducted 
between 2nd and 15th January 2020. The participants of the study were contacted via a 
market research company that has access to a pool of paid respondents.2 To participate 
in the study, respondents had to fulfill two main requirements. First, all participants had 
to be at least 18 years old, which corresponds to the age when a full capacity to contract 
is given in Germany. Second, only respondents that indicated living in one of the studied 
regions were eligible to participate in the study.     

In order to gain representative insights into those regional groups, the population 
statistics provided by the Federal Institute for Research on Building, Urban Affairs, and 
Spatial Development are taken as a reference to define the representative proportions 
of respondents to specific sub-groups for the sampling via an online questionnaire. The 
population statistics and the distribution of respondents over three criteria – gender, age 
and educational status were used to construct a representative sample.3 These criteria 
were chosen to avoid biases in the sample since these factors are likely to impact 
entrepreneurial activities undertaken by the respondents (e.g. Arenius & Minniti, 2005; 
Gallardo & Scammahorn, 2011). Figure 3.1. displays the assignment of German regions 
to the factor combinations. The selected regions distribute themselves over Germany in 
the pattern as illustrated. Apart from the second group of regions clustering more in the 

                                               
1 The assignment of Fritsch and Wyrwich (2019) of each German planning region to a quintile in 
terms of self-employment rates in 1907, 1925 and the average of rates between 2010 and 2016 
were used to identify the regions with a general long-standing entrepreneurship pattern. Those 
regions that showed the lowest variance in the assignment into a specific quintile over these three 
observations were considered to inhibit a long-standing general entrepreneurial pattern. The 
same procedure was applied on the basis of the data published by Fritsch and Wyrwich (2018) 
focusing on technology-intensive and science-based industries. Self-employment rates in 1907, 
1925 and the average of rates between 2000 and 2014 were used for this purpose. The identified 
regions were considered to inhibit a long-standing innovative entrepreneurship pattern.  
2 2,250 clicks were registered and with 550 full questionnaires the 24% of the respondents passed 
the quality assurance tests and continued to the end of the questionnaire. 
3 For the aimed distribution of the sample over these three criteria, please see A1 in the appendix. 
The number of respondents in this table corresponds to the un-cleaned data set after the primary 
data collection. A2, in the appendix, illustrates the distribution of respondents over German 
planning regions. 
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west of Germany, the distribution does not appear to be biased in a clear geographical 
direction. 

 

Planning region names:  
Group 1: Long-standing patterns of high 
entrepreneurship rates and high proportions of 
innovative start-ups – 201= Hamburg; 306=Hamburg-
Umland-Süd; 104=Schleswig-Holstein Süd; 510=Köln; 
702=Rheinhessen-Nahe; 605= Starkenburg; 801= 
Bodensee-Oberschwaben; 910= München; 906= 
Industrieregion Mittelfranken  
 
Group 2: Long-standing patterns of low 
entrepreneurship rates and high proportions of 
innovative start-ups – 501= Aachen; 806= Neckar-Alb; 
809= Schwarzwald-Baar-Heuberg  
 
Group 3: Long-standing patterns of low 
entrepreneurship rates and low proportions of innovative 
start-ups – 1202= Lausitz-Spreewald; 1303= 
Vorpommern; 1501= Altmark; 509= Emscher-Lippe; 
917= Westmittelfranken; 914= Oberpfalz-Nord 
 

Figure 3.1.: Assignment of German regions with long-standing entrepreneurship patterns  
Source: Own illustration 

4. Research Design 

The research design of this study contains two main steps: First, the individual-region 
interactions that predict the quantity of regional opportunity perception are analyzed. 
Second, the quality of perceived opportunities depends on the mental representation of 
entrepreneurship and is the subject of investigation. The data and methodological 
approach applied for each of these steps are described in the following. 

4.1. Quantity of regional opportunity perception 

To analyze the region-individual interactions and the recognition of regional business 
opportunities, the explicit responses made by the respondents were cleaned to ensure 
the validity of the results.4 Binary logistic regressions consider two dependent variables: 
                                               
4 To ensure data quality sampled by the survey, a mechanism is included in the questionnaire to 
exclude low quality responses. Respondent`s answers in matrix-style questions are checked for 
quality by assessing the variance. If the value of the variance equals zero, the respondents are 
screened out. The sampled data is further analyzed to ensure the quality. A respondent´s share 
of missing values in for the research relevant questions is calculated. In case this exceeds 15%, 
the respondent is excluded from the data set. Although this pattern could have multiple reasons, 
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(1) perception of innovative regional business opportunities and (2) perception of 
regional business opportunities in general. Three sets of control variables – individual 
controls, personality traits and interest controls – are used to ensure the robustness of 
the results.5 The model applied in this study is the following with X corresponding to the 
dependent variable:  

log (
𝑝(𝑋)

1 − 𝑝(𝑋)
) = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 + 𝛽1 ∗ 𝐴𝑐𝑡𝑜𝑟 𝑙𝑒𝑣𝑒𝑙 𝑒𝑚𝑏𝑒𝑑𝑑𝑒𝑑𝑛𝑒𝑠𝑠 + 𝛽2 ∗ 𝑁𝑒𝑡𝑤𝑜𝑟𝑘 𝑙𝑒𝑣𝑒𝑙 𝑒𝑚𝑏𝑒𝑑𝑑𝑒𝑑𝑛𝑒𝑠𝑠 + 𝛽3

∗ 𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝑙𝑒𝑣𝑒𝑙 𝑒𝑚𝑏𝑒𝑑𝑑𝑒𝑑𝑛𝑒𝑠𝑠 + 𝛽4 ∗ 𝐶𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝑙𝑒𝑣𝑒𝑙 𝑒𝑚𝑏𝑒𝑑𝑑𝑒𝑑𝑛𝑒𝑠𝑠

+ 𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝑃𝑒𝑟𝑠𝑜𝑛𝑎𝑙𝑖𝑡𝑦 𝑡𝑟𝑎𝑖𝑡 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 

4.1.1. Dependent variables 

Regional business opportunity perception is surveyed in the next step. Two questions 
asked the respondent to indicate 1) whether a business opportunity within the regional 
environment is recognized and 2) whether an innovative business opportunity within the 
regional environment is recognized. The questions' formulations are based on the 
formulations used in the GEM surveys conducted in Germany.6 First, respondents 
indicated their opportunity perception on a 5-point-Likert scale. Then, this was converted 
to a binary variable by summarizing the upper two (opportunities are perceived) and the 
bottom two classes (no opportunities are perceived). Finally, all respondents that 
indicated the middle of the Likert scale, i.e., expressing neither opportunity perception 
nor no opportunity perception, were removed for analysis.7 Table 4.1. shows that the 
share of opportunity perception is similar in both cases – general and innovative 
opportunities.  

 

 

 
                                               
it could hint at low motivation and therefore lower validity of the given answers (Barge & Gehlbach, 
2012). This cleaning procedure resulted in removing five respondents from the sample. Lastly, 
composed measures as the personality profile suffer greatly from missing values. This is 
overcome by mean value imputation. 
5 The validity of the results is ensured by controlling for the assumption of linearity between the 
log of odds and continuous independent variables. Furthermore, influential data points are 
identified by the value of the absolute standardized residuals. The variance inflation factor 
assessment tests for multicollinearity issues. Lastly, all models are tested against a null model 
containing only the constant. For the correlation coefficients see A4 in the appendix. 
6 The question formulations were adapted by including “within your current designated region” in 
both cases and “innovative” for the assessment of the innovative opportunity recognition. 
7 This procedure causes a loss in sample size, but ordinal logistic regression analyses were not 
applied due to multicollinearity issues and the violation of the proportional odds assumption.  
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Table 4.1.: Descriptive statistics of regional business opportunity perception  
Source: Own calculation results based upon primary data collection 

Statistic N Share of perception St.Dev. 
General business opportunities 
within the region 
(1=perceived opportunities; 0= no 
opportunities perceived) 

305 37.7% 0.485 

Innovative business opportunities 
within the region 
(1=perceived opportunities; 0= no 
opportunities perceived) 

305 38.0% 0.486 

4.1.2. Independent variables  

The embeddedness of the respondent in the regional innovation system is assessed in 
the next step. Since a systemic perspective requires actor, network and environmental 
level, those were included in the questionnaire. On the actor-level, the identification with 
the regional personality is operated with the Big 5 personality profile, which was 
answered individually, and once the subject was asked to give the answers for a typical 
person from their designated region.8 In the case of only a slight difference between 
those two scales, it is interpreted as a high identification with the regional personality. 
For the purpose of the subjective alignment of the own and the regional personality, it 
does not matter if the regional personality was evaluated differently by other 
respondents. The respondents indicated how many friends, family members, and 
colleagues live in the same region on the network level.9 The environmental level, more 
specifically defined as the economic environment, is depicted in the perceived share of 
young firms, innovative companies and innovative young firms in the region.10 The 
cultural level is included by two dummy variables that describe whether a long-standing 
entrepreneurship pattern of general entrepreneurship or innovative entrepreneurship is 
present in the designated region of the respondent. Table 4.2. summarizes the 
descriptive statistics of the variables. The most pronounced fit between regional and 
individual personality is regarding the dimension of openness. However, the personality 
fit seems to be limited on average. The presence of social contacts in the region and the 
perception of an economic environment are characterized by large sample variances.  

 
 
 
 
 

                                               
8 The assessment of the personality traits operationalized according to Rammstedt et al. (2013).  
9 This information was surveyed by applying slider questions ranging from 0% until 100%.  
10 This information was surveyed by asking the respondent to estimate the share of these types 
of businesses in their designated region, ranging from 0% until 100%.  
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Table 4.2.: Descriptive statistics of regional embeddedness variables  
Source: Own calculation based upon primary data collection 

Statistic N Mean St.Dev. Min Pctl(25) Median Pctl(75) Max 
Extraversion fit with 
region 

545 0.991 0.784 0.000 0.500 1.000 1.500 4.000 

Agreeableness fit with 
region 

545 0.817 0.709 0.000 0.500 0.500 1.000 4.000 

Conscientiousness fit 
with region 

545 0.814 0.726 0.000 0.500 0.500 1.000 4.000 

Neuroticism fit with 
region 

545 0.878 0.758 0.000 0.500 0.665 1.299 4.000 

Openness fit with region 545 1.074 0.864 0.000 0.500 1.000 1.500 4.000 
Friends in the region 544 29.250 22.689 1.000 11.000 22.000 39.000 101.000 
Family members in the 
region 

544 42.590 24.377 1.000 21.750 41.000 63.250 101.000 

Colleagues in the region 543 42.586 27.653 1.000 18.000 41.000 67.000 101.000 
Perception of young firms 
in the region 

545 61.938 29.607 1.000 44.000 70.000 84.000 101.000 

Perception of innovative 
companies in the region 

545 52.128 34.707 1.000 15.000 61.000 81.000 101.000 

Perception of innovative 
young firms in the region 

545 56.448 33.707 1.000 24.000 65.000 85.000 101.000 

Innovative 
entrepreneurship culture  
(1= tradition exists; 0= no 
such a tradition) 

545 0.666 0.472 Dummy variable 

General 
entrepreneurship culture 
(1= tradition exists; 0= no 
such a tradition) 

545 0.334 0.472 Dummy variable 

Moreover, the control variables are structured into three separate sets. Firstly, 
demographic variables and personal contact with entrepreneurship were surveyed. 
Especially the variables age, gender, educational attainment and work experience are 
found to influence entrepreneurial activities by former studies (e.g. Arenius & Minniti, 
2005; Fritsch & Kublina, 2019; Fritsch & Wyrwich, 2018; Gallardo & Scammahorn, 2011; 
Jones-Evans et al., 2011). Secondly, since the personality profile evidently influences 
entrepreneurial activities undertaken by the person (Fritsch & Wyrwich, 2017a, 2017b, 
2018), the personality traits as measured by the Big 5 model are assessed. Thirdly, 
questions aimed at identifying the interests of the respondents in the context of 
entrepreneurship are included. In this vein, prior research has found that media attention 
can increase an individual's probability of becoming entrepreneurially active (Urbano & 
Alvarez, 2014). Table 4.3. summarizes the descriptive statistics of the control variables.  
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Table 4.3.: Descriptive statistics of control variables  
Source: Own calculation based upon primary data collection  

Statistic N Mean St.Dev. Min Pctl(25) Median Pctl(75) Max 
Period of residence 544 20.623 16.004 1.000 7.000 18.000 30.250 66.000 
Holding an university 
degree  
(1= holding a degree; 0= 
does not hold a degree) 

545 0.141 0.349 Dummy variable 

Age 545 44.653 13.381 20.000 33.000 46.000 57.000 66.000 
Gender  
(1= Male; 0= Female) 

545 0.470 0.500 Dummy variable 

Self-employed  
(1= self-employed; 0=not 
self-employed) 

545 0.048 0.213 Dummy variable 

Knowing an entrepreneur  
(1=knowing an 
entrepreneur; 0= not 
knowing an 
entrepreneur) 

543 0.449 0.498 Dummy variable 

Extraversion 545 2.982 1.068 1.000 2.500 3.000 3.600 5.000 
Agreeableness 545 3.238 0.824 1.000 2.500 3.500 4.000 5.000 
Conscientiousness 545 3.809 0.816 2.000 3.000 4.000 4.500 5.000 
Neuroticism 545 2.758 0.983 1.000 2.000 2.500 3.500 5.000 
Openness to experience 545 3.409 1.048 1.000 2.500 3.500 4.500 5.000 
Attending events about 
Start-ups  
(0= attended events; 
1=not attended any 
events) 

528 0.864 0.343 Dummy variable 

Experience with 
foundations  
(0= has experience; 1= 
has no experience) 

533 0.756 0.430 Dummy variable 

Work experience in small 
and new firms (1= has 
experience; 0= has no 
experience) 

536 0.368 0.483 Dummy variable 

Watching TV shows 
about Start-ups  
(1= watches TV shows 
regularly or occasionally; 
0= does not watch TV 
shows) 

544 0.579 0.494 Dummy variable 

4.2. Quality of opportunity perception  

The concept of newly founded firms is contrasted by the concept of mid-sized companies 
because mental representations are not informative itself, but only in comparison with a 
closely related concept. By comparing these concepts, the specifics which are 
exclusively associated with newly founded firms, and are not in close association with 
mid-sized companies, can be identified. The mental representation, thus, uncovers what 
the unique expectations are of how an entrepreneur behaves and ultimately defines what 
kind of opportunities he or she pursues.  
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To reveal the regional mental representations of entrepreneurship, the approach as 
described by Birkholz and Kühn (2021) is applied, which is based on an implicit 
measurement procedure using reaction times. Implicit measurement of attitudes is 
applied because explicit response schemes can be biased by socially desirable answers 
(Krosnick, 1999; Wittenbrink, 2007). Using reaction times as an implicit measurement 
instrument that is more robust against willing correction of first associations overcomes 
drawbacks of explicit responses (Wittenbrink, 2007).  

The procedure works as follows. The words “newly founded firms” and “mittelstand” are 
assigned to one button on the keyboard. Words are displayed in the middle of the screen 
for 500 ms and then the respondent sees either the word “newly founded firm” or 
“mittelstand”. The subject needs to press the corresponding key as precisely and fast as 
possible to indicate if “newly founded firm” or “mittelstand” is visible on the screen. Both 
combinations (e.g. “Cooperation” followed by “newly founded firm” and “Cooperation” 
followed by “mittelstand”) appear once. Theoretical considerations of semantical 
networks assume a faster response if the word is more strongly associated with the 
concept.11 For example, a respondent is seeing “Cooperation” for 500 msec right before 
“newly founded firm”, he needs 400 msec to press the correct button, and in case 
“mittelstand” follows “Cooperation”, he presses the correct button 600 msec. Then, it is 
deduced that this respondent associates “Cooperation” more closely with “newly founded 
firm” than with “mittelstand”. A cleaning process ensures the validity of the data.12 The 
association strength is then quantified by the relative difference of those reaction times; 
the values are calculated by applying the following formula. This formula is applied for 
every word in Table 4.1., the formula displays the case of the word “Cooperation”: 

𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ =  
𝑅𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑚𝑠 𝑓𝑜𝑟 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 "𝐶𝑜𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛" 𝑎𝑛𝑑 "𝑛𝑒𝑤𝑙𝑦 𝑓𝑜𝑢𝑛𝑑𝑒𝑑 𝑓𝑖𝑟𝑚"

𝑅𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑚𝑠 𝑓𝑜𝑟 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 "𝐶𝑜𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛" 𝑎𝑛𝑑 "𝑚𝑖𝑡𝑡𝑒𝑙𝑠𝑡𝑎𝑛𝑑"
  

The terms used in this implicit association task were defined along with the components 
of the innovation system approach – actors, networks and the environment – and are the 
same as in the study conducted by Birkholz and Kühn (2021). Table 4.1. shows the 
descriptive statistics of the reaction time measurement. Whenever the mean value 
                                               
11 Semantic networks are mental landscapes that organise knowledge and associations. This 
approach explains the effect of semantic priming, i.e., that word recognition is improved when a 
related word is read shortly before, with the activation of associations that are linked to each other 
in semantic networks. For an extensive overview see Neely (1991). 
12 Firstly, high error rates (pressing the wrong button) are suspicious since it could indicate that 
the respondent did not understand the task correctly. Therefore, subjects having more than 25% 
errors in prime-target-combinations are removed from the data set. Furthermore, wrong button 
presses are not set to a specific value, but deleted. The second procedure aims to prevent explicit 
or accidental indications. Reaction times faster than 100 msec and slower than 1000 msec are 
removed based upon this consideration (Payne, 2001). Moreover, to exclude individual outliers, 
reaction times of more than the individual mean plus two times the individual standard deviation 
are removed as well (Wittenbrink, 2007). This cleaning procedure resulted in the deletion of 16 
respondents from the sample. For the correlation coefficients see A3 in the appendix.  
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equals 1, the respective term has no particular association with one of the concepts 
(newly founded firms or mid-sized companies). If the value is lower than 1, the word is 
associated with newly founded firms, and if the value is higher than 1, it indicates that 
the association is directed towards mid-sized companies. On average, the values in 
Table 4.4. show that all the tested words are more closely associated with mid-sized 
companies.  

Table 4.4.: Descriptive statistics  
Source: Own illustration based upon own calculation 

 Statistic N Mean St. Dev. Min Pctl(25) Median Pctl(75) Max 

Ac
to

r l
ev

el
 

Possibility 354 1.066 0.380 0.516 0.850 1.031 1.218 5.735 
Necessity 365 1.062 0.342 0.163 0.856 1.019 1.193 4.555 
Experience 341 1.059 0.299 0.491 0.876 1.010 1.197 2.168 
Youth 352 1.069 0.279 0.389 0.883 1.038 1.200 3.090 
Role model 377 1.028 0.249 0.473 0.861 0.998 1.186 1.949 
Trouble maker 353 1.044 0.270 0.512 0.869 1.020 1.185 2.153 

N
et

w
or

k 
le

ve
l 

Demand 360 1.041 0.259 0.514 0.862 1.022 1.189 1.904 
Freedom 365 1.067 0.287 0.320 0.876 1.029 1.208 2.038 
Funding 376 1.026 0.240 0.360 0.864 1.015 1.187 1.770 
Bureaucracy 367 1.020 0.278 0.472 0.830 0.997 1.152 2.823 
Cooperation 371 1.043 0.289 0.492 0.835 1.006 1.210 2.099 
Autonomy 348 1.041 0.258 0.463 0.863 1.017 1.197 2.032 

   
 E

nv
iro

nm
en

t l
ev

el
 

Career 373 1.044 0.266 0.351 0.854 1.006 1.213 1.871 
Insecurity 379 1.077 0.298 0.433 0.896 1.038 1.208 3.135 
East Germany 371 1.065 0.258 0.265 0.892 1.053 1.210 1.951 
West Germany 357 1.066 0.308 0.429 0.861 1.034 1.214 2.647 
Northern 
Germany 

354 1.047 0.268 0.280 0.866 1.013 1.195 2.153 

Southern 
Germany 

361 1.075 0.265 0.579 0.883 1.033 1.224 2.073 

Progress 379 1.041 0.287 0.428 0.863 1.009 1.166 3.284 
Regression 363 1.058 0.270 0.491 0.879 1.024 1.209 2.143 

Proposition 5 is validated by comparing the mental representations of entrepreneurship 
between the three regional groups. To validate Proposition 6, the respondents indicating 
that they perceive (innovative) regional opportunities and those that stated perceiving 
none are compared across all regional groups. Proposition 7 is tested by comparing the 
respondents indicating that they perceive (innovative) regional opportunities and those 
that stated perceiving none are compared within each regional group. 
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5. Results 

5.1. Quantity of opportunity perception 

In order to test Proposition 1, Proposition 2, Proposition 3 and Proposition 4, the driving 
forces of the perception of regional opportunities to found a new venture are looked at in 
further detail. Table 5.1. displays the results of the regression models with the perception 
of regional business opportunities as a dependent variable.  

Specifications 1 to 4 estimate the effects of the independent variables on business 
opportunities in the region in general. A clear coherence in these models can be found 
on the actor level, environment level, and cultural level. On the actor level, the larger the 
difference between the conscientiousness level of the respondent and the perceived 
regional stereotype, the less likely it is to perceive general business opportunity. The 
same is true, as a tendency, for the personality trait openness. On the network level, 
there is the tendency that the more colleagues are located in the same region as the 
respondent, the more likely it is to perceive general business opportunities. Further, on 
the environmental level, the perception of opportunities is positively related to the 
perception of young firms, innovative companies and, as a tendency, innovative young 
firms in the region. However, the most significant impact on general opportunity 
recognition is the presence of a culture of innovative entrepreneurship by increasing the 
probability of opportunity perception by 136% to 172%, depending on the model 
specification.      

In contrast, specifications 5 to 8 analyze the relation of independent variables and the 
perception of innovative business opportunities in the region. It is evident that, in the 
case of innovative business opportunities, the only consistent findings are on the 
environmental level and network structures. On the network level, the presence of 
colleagues in the same region as the respondent is positively related to the recognition 
of innovative business opportunities. Furthermore, on the environmental level, the 
perception of innovative companies and, as a tendency, the perception of innovative 
young firms in the region increase the probability of innovative business opportunity 
recognition. 

Based upon these findings, Propositions 1, 2, and 4 are partly confirmed, as these can 
be confirmed only for one type of business opportunities. Proposition 3 can be confirmed 
in the case of both business opportunities. 

Although the interpretability of coefficients of control variables in regression analyses is 
limited (Hünermund & Louw 2020), a few observations can be made. First, it comes as 
a surprise that educational attainment and gender are only important for the perception 
of innovative business opportunities but not for recognizing general opportunities and do 
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not affect entrepreneurial activities in all forms (Arenius & Minniti, 2005; Gallardo & 
Scammahorn, 2011). Second, the personality traits from the respondent are not found to 
be significant for the perception of business opportunities, contradicting former research 
(Hayton & Cacciotti, 2013; Rinne et al., 2012; Shane, 1993; Williams & McGuire, 2010). 
This finding suggests that personality traits are not the driving factor of regional 
opportunity perception if the region-individual interaction is considered. Thus, this result 
supports that neglecting the regional environment in entrepreneurship studies may lead 
to biased outcomes. Third, attending regional events about young firms increases the 
likelihood of perceiving opportunities. This finding supports that regional events have an 
impact on the entrepreneurial process. Last, watching TV shows that address 
entrepreneurial activities relates to a higher likelihood of recognizing general business 
opportunities but not innovative ones. This result could suggest that the TV shows focus 
on general business opportunities and rarely on innovative ones. 

Overall, the results indicate that general opportunity perception is more related to the 
regional embeddedness of the respondents than in the case of innovative business 
opportunity recognition. However, the share of colleagues in the same region as the 
respondent and the perception of innovative companies in the region show larger 
coefficients in the case of innovative business opportunity recognition than in the case 
of general opportunity perception. Based on these findings, it can be deduced that 
recognizing innovative business opportunities relies on fewer regional factors than the 
perception of general business opportunities. Whereas recognizing innovative 
opportunities depends on the business and innovation context, the perception of general 
opportunities is related to a mix of personal embeddedness and regional context factors. 
It can be concluded that the regional innovation system does not primarily drive 
innovative ventures; but once established and perceived, these trigger the perception of 
general business opportunities in the region.      
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Table 5.1.: Regression results  
Note: *p<0.1; **p<0.05; ***p<0.01 
Source: Own calculation based upon primary data collection 

Regional possibilities  

 Business opportunities in general Innovative business opportunities 

(1) (2) (3) (4) (5) (6) (7) (8) 

β OR β OR β OR β OR β OR β OR β OR β OR 

Actor level Extraversion -0.171 
(0.188) 

0.843 -0.159 
(0.195) 

0.853 -0.116 
(0.205) 

0.890 -0.118 
(0.220) 

0.889 -0.068 
(0.190) 

0.934 -0.058 
(0.199) 

0.944 -0.020 
(0.203) 

0.980 -0.052 
(0.220) 

0.949 

Agreeableness 0.253 
(0.204) 

1.287 0.320 
(0.211) 

1.377 0.296 
(0.218) 

1.345 0.386* 
(0.224) 

1.471 -0.009 
(0.211) 

0.991 0.090 
(0.215) 

1.094 0.088 
(0.217) 

1.091 0.194 
(0.230) 

1.214 

Conscientiousness -0.492** 
(0.211) 

0.612 -0.454** 
(0.220) 

0.635 -0.480** 
(0.226) 

0.619 -0.501** 
(0.236) 

0.606 -0.233 
(0.205) 

0.792 -0.233 
(0.215) 

0.792 -0.229 
(0.221) 

0.795 -0.323 
(0.244) 

0.724 

Neuroticism 0.070 
(0.193) 

1.073 0.171 
(0.203) 

1.186 0.134 
(0.214) 

1.144 0.195 
(0.222) 

1.215 -0.111 
(0.198) 

0.895 -0.173 
(0.208) 

0.842 -0.212 
(0.219) 

0.809 -0.062 
(0.234) 

0.940 

Openness -0.137 
(0.167) 

0.872 -0.244 
(0.176) 

0.783 -0.443** 
(0.215) 

0.642 -0.474** 
(0.229) 

0.622 -0.249 
(0.167) 

0.780 -0.252 
(0.172) 

0.778 -0.319 
(0.207) 

0.727 -0.232 
(0.229) 

0.793 

Network level Friends 0.009 
(0.006) 

1.009 0.008 
(0.006) 

1.008 0.008 
(0.007) 

1.008 0.008 
(0.007) 

1.008 -0.001 
(0.006) 

0.999 -0.003 
(0.006) 

0.997 -0.003 
(0.006) 

0.997 -0.005 
(0.007) 

0.995 

Family members -0.001 
(0.005) 

0.999 0.002 
(0.005) 

1.002 0.001 
(0.005) 

1.001 -0.001 
(0.006) 

0.999 -0.001 
(0.005) 

0.999 0.0003 
(0.005) 

1.000 0.001 
(0.005) 

1.001 -0.001 
(0.005) 

0.999 

Colleagues 0.007* 
(0.004) 

1.007 0.008* 
(0.005) 

1.008 0.008* 
(0.005) 

1.008 0.007 
(0.005) 

1.007 0.012*** 
(0.004) 

1.013 0.013*** 
(0.005) 

1.013 0.013*** 
(0.005) 

1.013 0.015*** 
(0.005) 

1.015 

Environment 

level 

Young firms 0.020*** 
(0.007) 

1.020 0.020** 
(0.008) 

1.020 0.019** 
(0.008) 

1.019 0.019** 
(0.009) 

1.019 0.009 
(0.007) 

1.009 0.008 
(0.007) 

1.008 0.008 
(0.007) 

1.008 0.003 
(0.008) 

1.003 

Innovative 

companies 

0.019*** 

(0.007) 

1.020 0.022*** 

(0.007) 

1.022 0.021*** 

(0.007) 

1.021 0.021*** 

(0.008) 

1.022 0.021*** 

(0.007) 

1.021 0.025*** 

(0.007) 

1.025 0.024*** 

(0.007) 

1.025 0.031*** 

(0.008) 

1.032 

Innovative young 

firms 

0.013** 
(0.006) 

1.013 0.012* 
(0.006) 

1.012 0.012* 
(0.007) 

1.012 0.008 
(0.007) 

1.008 0.016*** 
(0.006) 

1.016 0.013** 
(0.006) 

1.013 0.012** 
(0.006) 

1.012 0.010 
(0.007) 

1.010 

Cultural level General 

entrepreneurship 

-0.396 
(0.346) 

0.673 -0.410 
(0.364) 

0.664 -0.544 
(0.382) 

0.580 -0.568 
(0.401) 

0.566 -0.335 
(0.337) 

0.715 -0.203 
(0.352) 

0.816 -0.214 
(0.365) 

0.807 -0.014 
(0.389) 

0.986 

Innovative 

entrepreneurship 

0.909*** 

(0.350) 

2.482 0.862** 

(0.369) 

2.368 0.899** 

(0.379) 

2.458 1.002** 

(0.410) 

2.723 0.606* 

(0.341) 

1.833 0.451 

(0.352) 

1.570 0.422 

(0.358) 

1.525 0.349 

(0.394) 

1.418 
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Individual control 

variables 

Period of residence   -0.010 
(0.010) 

0.990 -0.008 
(0.011) 

0.992 -0.005 
(0.011) 

0.995   -0.004 
(0.011) 

0.996 -0.003 
(0.011) 

0.997 -0.006 
(0.012) 

0.994 

Holding an university 

degree 

  0.418 

(0.414) 

1.519 0.408 

(0.418) 

1.504 0.391 

(0.426) 

1.478   0.758* 

(0.412) 

2.134 0.759* 

(0.416) 

2.136 1.143** 

(0.446) 

3.136 

Age   -0.001 
(0.012) 

0.999 -0.004 
(0.013) 

0.996 0.007 
(0.014) 

1.007   -0.019 
(0.012) 

0.981 -0.019 
(0.012) 

0.981 -0.014 
(0.014) 

0.986 

Gender   -0.415 
(0.296) 

0.660 -0.472 
(0.305) 

0.624 -0.252 
(0.324) 

0.777   -0.820*** 
(0.296) 

0.440 -0.872*** 
(0.308) 

0.418 -0.829** 
(0.331) 

0.436 

Self-employed   1.183 
(0.720) 

3.264 1.097 
(0.746) 

2.995 1.225 
(0.802) 

3.404   0.215 
(0.780) 

1.240 0.199 
(0.805) 

1.220 -0.065 
(0.852) 

0.937 

Knowing an 

entrepreneur 

  -0.500* 
(0.298) 

0.607 -0.411 
(0.305) 

0.663 -0.260 
(0.327) 

0.771   -0.081 
(0.289) 

0.922 -0.055 
(0.294) 

0.946 0.048 
(0.328) 

1.049 

Personality 

control variables 

Extraversion     0.070 

(0.163) 

1.073 0.041 

(0.171) 

1.042     0.106 

(0.154) 

1.112 0.018 

(0.170) 

1.018 

Agreeableness     -0.031 
(0.189) 

0.969 -0.122 
(0.199) 

0.885     -0.032 
(0.181) 

0.969 -0.059 
(0.191) 

0.943 

Conscientiousness     0.025 

(0.212) 

1.025 0.035 

(0.221) 

1.036     -0.017 

(0.197) 

0.983 0.014 

(0.215) 

1.014 

Neuroticism     0.010 
(0.168) 

1.010 -0.029 
(0.177) 

0.971     0.085 
(0.171) 

1.089 0.089 
(0.180) 

1.093 

Openness to 

experience 

    0.298 
(0.186) 

1.347 0.333* 
(0.200) 

1.395     0.109 
(0.175) 

1.115 0.046 
(0.190) 

1.047 

Interest control 

variables 

Attending events 

about start-ups 

      -1.102** 
(0.453) 

0.332       -1.449*** 
(0.486) 

0.235 

Experience with 

foundations 

      0.127 
(0.437) 

1.135       0.410 
(0.433) 

1.507 

Work experience in 

small and new firms 

      0.344 

(0.358) 

1.411       -0.553 

(0.369) 

0.575 

Watching TV shows 

about start-ups 

      0.595* 
(0.346) 

1.813       0.186 
(0.348) 

1.204 

 Constant -3.481*** 
(0.0675) 

0.031 -3.444*** 
(1.245) 

0.032 -4.281** 
(1.698) 

0.014 -3.479 
(2.156) 

0.031 -2.592*** 
(0.595) 

0.075 -1.119 
(1.231) 

0.327 -1.677 
(1.607) 

0.187 0.534 
(2.097) 

1.706 

Model 

specifications 

Observations 303  300  300  285  303  302  302  286  

Log Likelihood -157.698  -150.271  -148.565  -136.429  -162.236  -155.438  -154.857  -137.023  

Akaike Inf. Crit. 343.397  340.542  347.129  330.858  352.472  350.875  359.715  332.046  
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5.2. Quality of opportunity perception 

To test Propositions 5, and 6 the differences in reaction times per word are analyzed. 
Table 5.2. shows the profiles of the three regional groups and the profiles of opportunity 
perceivers versus non-perceivers – for business opportunities in general and for 
innovative business opportunities. 

Proposition 5, stating that long-standing regional entrepreneurship patterns are reflected 
in different mental representations of entrepreneurship, is only partly confirmed. 
Although the profiles of the regional groups are not congruent to each word, the 
differences between these profiles are not distinct enough from each other to confirm a 
distinctive pattern. 

Proposition 6, stating that individuals who perceive business opportunities differ in their 
mental representation from those that do not, is rejected. The recognition of general and 
innovative business opportunities has nearly the same level of responses. 21% of 
respondents recognize business opportunities in their regional environment in both 
cases. Moreover, the profiles related to perceiving and non-perceiving the opportunities 
differ only slightly. However, the following words describing the environment in which 
entrepreneurs are embedded in (“Southern Germany”, “Northern Germany”, “West 
Germany”, “East Germany”, “Insecurity”, “Career”, “Regression”, “Progress”) show a 
marginal distinctiveness between perceivers and non-perceivers. However, there is no 
evidence of a distinct culture of opportunity perceivers on average. 

The main result of this analysis is that neither perceiving business opportunities nor the 
regional environment alone explain the persistence of regional differences in 
entrepreneurial activities. Therefore, as a next step, the combination of these factors is 
investigated in further detail to test Proposition 7. 
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Table 5.2.: Cognitive patterns about entrepreneurial activities in regional groups and of opportunity perceivers and non-perceivers 
Source: Own calculation based upon primary data collection 

 Regional comparison 

Pl
ot

s 

 

Lo
ng

te
rm

 

pa
tte

rn
 

 
Region 1 (grey solid line): High start-up rates & High proportion of innovative start-ups 

Region 2 (grey dashed line): Low start-up rates & High proportion of innovative start-ups 

Region 3 (black solid line): Low start-up rates & Low proportion of innovative start-ups 
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 General opportunity perception vs. no perception  Innovative opportunity perception vs. no perception 
Pl

ot
s 

 

 

O
pp

or
tu

ni
ty

 

re
co

gn
iti

on
 No opportunity recognition (grey dashed line): 185 (34.644%) 

Opportunity recognition (grey solid line): 113 (21.161%) 
NA: 236 (44.195%)  

Overall sample (black solid line): 534  

No opportunity recognition (grey dashed line): 183 (34.270%) 

Opportunity recognition (grey solid line): 113 (21.161%) 
NA: 238 (44.569%) 

Overall sample (black solid line): 534 
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5.3. Quality of opportunity perception in regional groups  

Table 5.3. illustrates the profiles from perceivers and non-perceivers of business 
opportunities within the three regional groups. The right column of the table corresponds 
to the recognition of business opportunities in general, and the left column relates to the 
recognition of innovative business opportunities. Four main observations can be made 
by having a closer look at the combination of opportunity perception and regional groups.   

First, the number of recognized opportunities does not differ in the regional groups 
between general and innovative ones. This finding is surprising because one could 
expect that in a regional group with traditionally low shares of innovative ventures, 
innovative business opportunities are recognized less often. However, in contrast to this 
intuition, the result suggests that these opportunities are not less often recognized but 
less likely to be pursued in certain regional settings.   

Second, the highest share of non-recognition is in the regional group characterized by 
low entrepreneurship rates and a low proportion of innovative entrepreneurship. This 
finding confirms that the regional culture is reflected in opportunity recognition patterns. 

Third, looking at the regional groups, the difference between opportunity perceivers and 
non-perceivers increases. Hence, the regional mindset is based on a regional mental 
representation of opportunity perceivers, at least in the case of general opportunity 
perception. 

Fourth, mental representations of perceivers and non-perceivers differ more significantly 
in the case of general business opportunities. The recognition of innovative business 
opportunities is less related to a specific regional mental representation of 
entrepreneurship than the recognition of general ones. This confirms one´s intuition that 
innovative business opportunities are less connected to a stereotype of entrepreneurs 
because these are more diverse than general business opportunities influenced by 
specific trends. Thus, the Proposition 7 can be confirmed.  
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Table 5.3.: Cognition patterns about entrepreneurial activities of general opportunity perceivers and non-perceivers in the regional groups 
Source: Own calculation based upon primary data collection 
 General opportunity recognition Innovative opportunity recognition 
 Region 1 

Pl
ot

s 
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No opportunity recognition (grey dashed line): 59 (33.146%) 
Opportunity recognition (grey solid line): 37 (20.787%) 

NA: 82 (46.067%) 

Overall sample (black solid line): 178 

No opportunity recognition (grey dashed line): 63 (35.393%) 
Opportunity recognition (grey solid line): 37 (20.787%) 

NA: 78 (43.820%) 

Overall sample (black solid line): 178 
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 Region 2 
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No opportunity recognition (grey dashed line): 56 (31.285%) 
Opportunity recognition (grey solid line): 45 (25.140%) 

NA: 78 (43.575%) 

Overall sample (black solid line): 179 

No opportunity recognition (grey dashed line): 53 (29.609%) 
Opportunity recognition (grey solid line): 45 (25.140%) 

NA: 81 (45.251%) 

Overall sample (black solid line): 179 
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 Region 3 
Pl
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s 
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No opportunity recognition (grey dashed line): 70 (39.548%) 
Opportunity recognition (grey solid line): 31 (17.514%) 

NA: 76 (42.938%) 

Overall sample (black solid line): 177 

No opportunity recognition (grey dashed line): 67 (37.853%) 
Opportunity recognition (grey solid line): 31 (17.514%) 

NA: 79 (44.633%) 

Overall sample (black solid line): 177 
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6. Discussion 

In order to explain time-invariant geographical patterns of entrepreneurial activities, 
various factors were subject to investigation of former research. Personality traits of 
entrepreneurial inclined people and their distribution across regions, their social 
networks, the regional economic environment in which they are embedded in, and 
regional institutions, with particular attention paid to regional cultures, are of key interest 
in explaining geographical patterns. This study contributes to this discussion by 
considering the interplay of these factors to identify their relative importance for the most 
essential step in the entrepreneurial process – the recognition of business opportunities 
in the regional environment. Furthermore, this study distinguishes between general and 
innovative business opportunities because of their distinct influences on regional 
economies. A primary data collection was conducted via a representative survey in three 
regional groups selected by their long-standing pattern of entrepreneurial activities. 
Binary logistic regressions were applied to identify relations between region-individual 
interactions and the quantity of opportunity perception. A reaction-time measurement 
uncovered implicit mental representations of entrepreneurship and, thus, the quality of 
opportunity perception. The following results can be drawn from the study.  

First, binary logistic regressions reveal that embeddedness in the regional innovation 
system matters for the perception of regional business opportunities. Although there are 
differences between recognition of general and innovative business opportunities and 
their relation to regional embeddedness, it is noteworthy that the environment is 
important for the perception of both. Thus, this result contributes to the empirical 
evidence that the perception of the regional environment of respondents matters for their 
ability to perceive general and innovative business opportunities (Audretsch & Belitski, 
2017).  

In the case of recognizing general business opportunities, all levels – actor, network, 
environment, and cultural – inhibit at least one variable with a significant relation to the 
recognition of general business opportunities. Regional culture is found to be of the 
highest relevance for general business opportunity perception. This result adds evidence 
to former findings (Riquelme, 2013).  

In the case of innovative business opportunities, only the levels of environment and 
networks show significant relations to innovative opportunities' perception. This finding 
highlights that potential innovative entrepreneurs are less influenced by their 
environment when recognizing opportunities. However, the results show a dependence 
on the social environment they are embedded in, contradicting former considerations 
that the social context only plays a negligible role for these potential entrepreneurs in 
this stage of the entrepreneurial process (Cantner et al., 2017).  
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The observation that long-standing regional entrepreneurship cultures matter cannot be 
made for the case of innovative business opportunities. Rather, innovative companies 
present and perceived in a region have a strong signaling power and enhance the 
perception of more general business opportunities. Therefore, it seems more valuable to 
fund programs focusing more specifically on innovative entrepreneurial endeavors rather 
than following a one-size-fits-all approach, confirming former policy advice (Szerb et al., 
2019). Furthermore, once innovative ventures are founded, the results support the 
assumption that these act as a pull factor for more entrepreneurial activities (Fritsch et 
al., 2019). Moreover, this effect is revealed to have a short-term impact if innovative 
companies are perceived and a long-term effect when established as a regional tradition. 
However, for this mechanism to work, it is insufficient to increase the numbers of 
innovative ventures and may not even be necessary, but the existing innovative 
companies need to be perceived. This corresponds to the notion that the presence of 
innovative entrepreneurial activities alone is not per se the panacea for economic growth 
but needs to be complemented by other circumstances (Gonzalez-Pernia et al., 2012). 
Hence, it could be beneficial to invest in awareness-increasing measures to increase the 
perception of innovative businesses in the region.  

Second, the analysis of the mental representations of entrepreneurship found no 
evidence either for the existence of a distinct regional conception of entrepreneurship or 
for the existence of a shared conception of people that recognize business opportunities. 
This result contradicts expectations based upon former empirical evidence that long-
standing patterns of entrepreneurial activities translate into distinctive associations and 
preferences in the context of entrepreneurial activities (Couttenier & Sangnier, 2015; 
Huggins & Thompson, 2020). However, the investigation of mental representations of 
people who perceive business opportunities compared to those who do not recognize 
any within the regional groups reveals that the mental representations are distinctive. 
This finding suggests that not the overall regional mental representation of 
entrepreneurship matters for distinctive regional entrepreneurial activities, but rather the 
pattern of people that perceive opportunities within these regions. Thus, the regional 
conception of entrepreneurship is not homogenous, and the conception of 
entrepreneurship of people that recognize business opportunities can diverge from the 
overall conception, which calls for a tailored investigation of these. A further result in this 
line is that the perception of innovative opportunities is related to mental representations 
of entrepreneurship to a lower degree than in the case for general opportunity perception. 
Hence, regional mental representations of entrepreneurship differ for different kinds of 
opportunities. 

Additionally, this study revealed that the total number of recognized general business 
opportunities and innovative business opportunities does not differ. This finding shows 
that the lower proportion of innovative new ventures is not linked to less perceived 
opportunities, but to specific regional settings. The Schumpeterian entrepreneur, thus, is 
not a rare case on the stage of opportunity recognition but turns into it during later stages 
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of the entrepreneurial process, which leads to the assumption that potential innovative 
entrepreneurs are rare (Cantner et al., 2017). This result corresponds to the notion that 
no regional culture can be seen as superior to others (Hayton & Cacciotti, 2013) but that 
the broader regional framework is more likely to make a difference. One possible reason 
for this regional variation in innovative business opportunity realization could be the 
presence of highly innovative environments and that in these not opportunity recognition 
but the ability to exploit opportunities drives the outcome of entrepreneurial activities 
(D’Este et al., 2012; Ferrero & Bessiere, 2016). Thus, the perception of innovative 
companies in the region simultaneously enables the perception of innovative business 
opportunities and puts up a barrier to entry for these ventures. Therefore, regions with 
low proportions of innovative new ventures may take this as a starting point to evaluate 
the support programs for these ventures in the early phase of their appearance and 
especially pay attention to entry barriers for new innovative ventures. This policy advice 
goes in line with the notion that policies should view entrepreneurial activities and their 
quality in light of the regional entrepreneurship ecosystem (Szerb et al., 2019).  

Concluding from these results, two main policy recommendations can be derived. First, 
this study highlights the importance of designing policies that support the whole 
entrepreneurial process and not only specific parts of it confirming the calls for a holistic 
policy approach to entrepreneurship (Audretsch & Belitski, 2017; Cantner et al., 2017; 
Garretsen et al., 2019). Rather than stimulating the number of new ventures, policy 
makers are required to concentrate on the interplay of entrepreneurial activities, their 
quality, and their regional embeddedness, strengthening the approach of ‘place-
sensitive’ policies (Garretsen et al., 2019; Iammarino et al., 2017). Second, the regional 
mental representation of entrepreneurship is not deterministic for current and future 
entrepreneurial activities but can be steered (Feldman, 2014; Fritsch & Wyrwich, 2018; 
Huggins & Thompson, 2020). To prevent an uncontrolled intervention into regional 
mental representations, monitoring the regional mental representations offers the 
chance to steer these patterns in a targeted way via awareness campaigns (Fritsch & 
Wyrwich, 2018; Huggins & Thompson, 2020). Although this task is long-term, its effects 
are potentially long-lasting and can transform a lagging region into an active 
entrepreneurial region (Fritsch & Wyrwich, 2018; Sorenson, 2017).  

Nevertheless, the study has several limitations, paving the way for future research. First, 
the reaction time measurements are sensitive to the low attention of respondents. 
Because the respondents' environment cannot be controlled in an online setting; this 
could have led to measurement errors of the reaction times. Thus, individual reaction 
times cannot be interpreted in the conducted design. Based on these considerations, the 
values of the reaction time measurements are only interpreted on group level. Second, 
the 5-point Likert scale transformation into a binary variable (recognition vs. no 
recognition of business opportunities) comes with a decrease in sample size available 
for the logistic regressions. However, this loss was not to be avoided to be able to 
compare the qualitative difference between perceiving and non-perceiving business 
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opportunities. Third, this study is limited in its geographical scope. Future research may 
also explore the conceptions of entrepreneurship in regions that do not show a time-
invariant pattern of entrepreneurial activities. Fourth, regional mental representations of 
entrepreneurship are likely to change gradually over time. Thus, it may be a valuable 
avenue for future research to track regional association profile changes and events 
related to these changes over time. Fifth, this study only covers a subset of 
characteristics of regional embeddedness; the reality is far more complex than can be 
reflected in the conducted analyses (Audretsch & Belitski, 2017). Future research may 
complement the variables of this study that describe other aspects of the entrepreneurial 
ecosystem. A further aspect in this line is that the embeddedness levels – actor, network, 
environment and cultural – are likely to interact with each other in complex ways. This 
study neglects this complexity for the sake of identifying main driving forces of regional 
opportunity perception, but future research may close this gap by applying machine 
learning methods that are capable of disentangling these complex interactions partially.  

In a nutshell, this study addressed the two primary research questions by showing 
empirically a distinctive regional conception of entrepreneurship in the sub-group of 
people who perceive business opportunities. There is no evidence for a homogenous 
regional conception of entrepreneurship. Moreover, this study supports the importance 
of the interplay of individual and regional factors for the recognition of general and 
innovative business opportunities. However, the recognition of innovative business 
opportunities is less dependent on this interaction, but once converted into innovative 
companies, these act as a pull factor for general business opportunity perception.   
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Appendix 

A1: Overview of the aimed distribution of the sample  
Source: Own primary data collection 

 

  

 High start-up rates & High 
proportion of innovative 
start-ups 

Low start-up rates generally 
& High proportion of 
innovative start-ups 

Low start-up rates & Low 
proportion of innovative 
start-ups 

  Distribution 
in the region 

# 
Respondents 

Quotes Distribution 
in the 
region 

# 
Respondents 

Quotes Distribution 
in the 
region 

# 
Respondents 

Quotes 

Male 54% 98 54% 54% 98 54% 52% 96 52% 

Female 46% 85 46% 46% 85 46% 48% 88 48% 

18-25 13% 24 13% 14% 27 15% 10% 19 10% 

26-30 10% 17 9% 11% 18 10% 9% 16 9% 

31-50 42% 75 41% 39% 72 39% 39% 71 39% 

51-65 35% 67 37% 36% 66 36% 41% 78 42% 

Without 
tertiary 
education 

83% 151 83% 86% 157 86% 90% 166 90% 

With 
tertiary 
education 

17% 32 17% 14% 26 14% 10% 18 10% 

Overall   183     183     184   
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A2: Distribution of survey respondents over Germany  
Source: Based on primary data collection  
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A3: Correlation matrix associations  
Source: Own calculation based on own data collection  

 a b c d e f g h i j k l m n o p q r s t 

Possibility (a) 1 -0.007 -0.049 0.01 0.083 0.024 0.053 0.073 -0.007 0.057 0.202 0.093 0.103 0.122 -0.019 -0.008 0.008 0.055 0.025 -0.004 

Necessity (b) 
-

0.007 1 -0.005 0.008 -0.022 0.03 0.009 0.087 0.031 -0.135 0.156 0.025 0.061 -0.108 -0.05 0.106 0.026 0.036 0.07 0.042 

Experience (c) 
-

0.049 -0.005 1 0.081 0.059 -0.023 -0.012 -0.12 -0.091 0.023 0.054 0.07 0.046 0.022 0.056 0.062 0.092 0.006 -0.002 -0.007 

Youth (d) 0.01 0.008 0.081 1 -0.073 0.046 0.048 0.06 0.035 0.051 0.072 0.061 -0.039 0.024 -0.025 0.022 0.048 -0.031 0.054 0.018 

Career (e) 0.083 -0.022 0.059 -0.073 1 -0.013 -0.048 -0.105 0.102 0.089 0.073 -0.036 -0.085 -0.048 0.144 -0.01 -0.06 -0.019 0.005 0.009 

Insecurity (f) 0.024 0.03 -0.023 0.046 -0.013 1 0.042 -0.018 -0.001 0.115 0.023 0.144 -0.042 0.138 0.065 0.126 -0.044 -0.009 0.023 0.005 
East Germany 
(g) 0.053 0.009 -0.012 0.048 -0.048 0.042 1 0.122 0.071 0.116 0.078 0.013 0.038 -0.038 0.047 -0.012 0.124 0.078 -0.009 -0.056 
West Gernany 
(h) 0.073 0.087 -0.12 0.06 -0.105 -0.018 0.122 1 0.135 0.004 0.043 0.016 0.007 0.126 -0.031 -0.02 -0.047 -0.027 -0.015 0.003 
Northern 
Germany (i) 

-
0.007 0.031 -0.091 0.035 0.102 -0.001 0.071 0.135 1 0.116 0.054 -0.037 -0.04 0.027 0.001 -0.015 -0.019 0.196 0.037 0.014 

Southern 
Germany (j) 0.057 -0.135 0.023 0.051 0.089 0.115 0.116 0.004 0.116 1 0.042 0.066 -0.049 0.077 0.095 0.099 0.175 0.031 -0.017 0.061 

Progress (k) 0.202 0.156 0.054 0.072 0.073 0.023 0.078 0.043 0.054 0.042 1 0.068 0.11 0.095 0.146 -0.079 0.008 0.029 -0.028 -0.005 

Regression (l) 0.093 0.025 0.07 0.061 -0.036 0.144 0.013 0.016 -0.037 0.066 0.068 1 0.064 0.113 -0.016 0.014 -0.01 -0.041 -0.001 0.032 

Demand (m) 0.103 0.061 0.046 -0.039 -0.085 -0.042 0.038 0.007 -0.04 -0.049 0.11 0.064 1 -0.121 0.134 -0.05 -0.008 0.193 0.005 -0.161 

Freedom (n) 0.122 -0.108 0.022 0.024 -0.048 0.138 -0.038 0.126 0.027 0.077 0.095 0.113 -0.121 1 0.022 0.043 0.102 -0.077 -0.051 0.001 

Funding (o) 
-

0.019 -0.05 0.056 -0.025 0.144 0.065 0.047 -0.031 0.001 0.095 0.146 -0.016 0.134 0.022 1 0.059 -0.027 0.205 0.031 0.117 

Beraucracy (p) 
-

0.008 0.106 0.062 0.022 -0.01 0.126 -0.012 -0.02 -0.015 0.099 -0.079 0.014 -0.05 0.043 0.059 1 0.056 0.13 0.076 0.032 

Cooperation (q) 0.008 0.026 0.092 0.048 -0.06 -0.044 0.124 -0.047 -0.019 0.175 0.008 -0.01 -0.008 0.102 -0.027 0.056 1 0.154 -0.086 0.034 

Autonomy (r) 0.055 0.036 0.006 -0.031 -0.019 -0.009 0.078 -0.027 0.196 0.031 0.029 -0.041 0.193 -0.077 0.205 0.13 0.154 1 -0.077 0.102 

Role model (s) 0.025 0.07 -0.002 0.054 0.005 0.023 -0.009 -0.015 0.037 -0.017 -0.028 -0.001 0.005 -0.051 0.031 0.076 -0.086 -0.077 1 -0.012 

Trouble maker (t) 
-

0.004 0.042 -0.007 0.018 0.009 0.005 -0.056 0.003 0.014 0.061 -0.005 0.032 -0.161 0.001 0.117 0.032 0.034 0.102 -0.012 1 
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A4: Correlation matrix logistic regression variables 
Source: Own calculation based on own data collection  

 a b c d e f g h i j k l m n o p q r s t u v w x y z aa ab ac ad 
Perception of general 
opportunities (a) 1 0.809 -0.081 0.019 -0.125 -0.041 -0.066 0.367 0.358 0.368 0.193 0.072 0.167 0.103 0.015 -0.061 0.074 -0.14 -0.046 0.07 -0.196 0.167 0.032 -0.018 -0.045 0.1 -0.286 -0.057 -0.084 0.211 
Perception of 
innovative 
opportunities (b) 0.809 1 -0.085 -0.056 -0.084 -0.096 -0.105 0.298 0.373 0.356 0.13 0.055 0.232 0.087 -0.008 -0.042 0.101 -0.177 -0.122 0.015 -0.1 0.13 0.002 -0.036 -0.029 0.032 -0.261 -0.006 -0.142 0.175 

Extraversion fit with 
region (c) -0.081 -0.085 1 0.101 0.14 0.283 0.17 -0.067 -0.12 -0.014 -0.049 0.021 0.012 0.068 -0.03 -0.062 -0.055 -0.047 0.013 0.011 0.078 -0.2 0.022 0.023 0.131 0.047 0.022 -0.086 0.017 -0.072 

Agreeableness fit with 
region (d) 0.019 -0.056 0.101 1 0.144 0.192 0.035 0.012 -0.126 0.03 -0.089 -0.06 -0.101 0 -0.046 -0.051 -0.06 -0.013 0.062 -0.041 0.046 0.003 0.108 0.022 0.088 0.012 0.033 0.041 0.039 -0.059 

Conscientiousness fit 
with region (e) -0.125 -0.084 0.14 0.144 1 0.21 0.097 -0.017 -0.053 -0.039 -0.079 -0.1 -0.032 -0.007 -0.05 -0.03 -0.055 -0.039 0.014 -0.011 0.085 0 0.032 0.21 0.103 0.005 0.027 -0.057 0.026 0.032 

Neuroticism fit with 
region (f) -0.041 -0.096 0.283 0.192 0.21 1 0.081 -0.091 -0.101 0.03 -0.092 -0.091 -0.042 0.002 0.014 -0.086 0.034 -0.09 -0.042 0.016 0.118 -0.109 0.009 -0.075 0.241 0.037 0.092 0.02 0.004 -0.047 

Openness fit with 
region (g) -0.066 -0.105 0.17 0.035 0.097 0.081 1 -0.047 0.005 0.028 -0.025 -0.025 0.014 -0.015 -0.101 -0.076 0.013 -0.062 0.041 0.065 -0.018 0.059 0.076 0.058 -0.023 0.545 -0.043 -0.073 0.039 0.019 

Friends in the region 
(h) 0.367 0.298 -0.067 0.012 -0.017 -0.091 -0.047 1 0.443 0.481 0.15 0.068 0.159 -0.001 0.025 -0.083 -0.039 -0.246 0.01 -0.078 -0.067 0.171 0.048 -0.017 -0.022 0.057 -0.195 -0.043 -0.151 0.149 

Family members in the 
region (i) 0.358 0.373 -0.12 -0.126 -0.053 -0.101 0.005 0.443 1 0.503 0.205 0.13 0.16 -0.01 -0.066 0.068 -0.03 -0.1 0.024 -0.094 -0.057 0.219 0.076 0.06 -0.079 0.082 -0.11 0.078 -0.06 0.155 

Colleagues in the 
region (j) 0.368 0.356 -0.014 0.03 -0.039 0.03 0.028 0.481 0.503 1 0.17 0.066 0.138 0.033 0.02 -0.047 0.089 -0.248 0.012 -0.016 -0.111 0.174 0.029 -0.061 0.029 0.102 -0.147 0.052 -0.042 0.179 

Start-ups (k) 0.193 0.13 -0.049 -0.089 -0.079 -0.092 -0.025 0.15 0.205 0.17 1 0.441 0.348 -0.032 -0.027 0.191 -0.027 -0.087 0.023 -0.032 -0.112 0.228 0.042 0.018 -0.058 0.021 -0.146 0.046 -0.012 0.139 

Innovative companies 
(l) 0.072 0.055 0.021 -0.06 -0.1 -0.091 -0.025 0.068 0.13 0.066 0.441 1 0.187 -0.123 -0.118 0.27 -0.059 -0.038 0.015 -0.087 -0.07 0.03 0.004 -0.033 -0.066 0.001 -0.048 0.115 0.007 0.079 

Innovative Start-ups 
(m) 0.167 0.232 0.012 -0.101 -0.032 -0.042 0.014 0.159 0.16 0.138 0.348 0.187 1 -0.063 -0.045 0.065 0.079 -0.09 0.078 0.002 -0.067 0.066 -0.03 0.018 -0.082 0.079 -0.083 0.055 0.001 -0.008 

General 
entrepreneurship (n) 0.103 0.087 0.068 0 -0.007 0.002 -0.015 -0.001 -0.01 0.033 -0.032 -0.123 -0.063 1 0.501 -0.105 0.086 -0.047 -0.02 -0.079 -0.017 0.023 0.044 0.031 0.034 0.057 -0.045 -0.029 -0.01 -0.021 

Innovative 
entrepreneurship (o) 0.015 -0.008 -0.03 -0.046 -0.05 0.014 -0.101 0.025 -0.066 0.02 -0.027 -0.118 -0.045 0.501 1 -0.024 0.07 0.011 -0.004 -0.031 -0.006 0.003 0.025 -0.048 -0.022 0.041 -0.007 0.025 -0.037 0.005 

Period of residence (p) -0.061 -0.042 -0.062 -0.051 -0.03 -0.086 -0.076 -0.083 0.068 -0.047 0.191 0.27 0.065 -0.105 -0.024 1 -0.003 0.398 -0.067 -0.008 -0.013 0.009 -0.015 -0.036 -0.075 -0.066 0.063 0.065 0.004 -0.091 

Holding an university 
degree (q) 0.074 0.101 -0.055 -0.06 -0.055 0.034 0.013 -0.039 -0.03 0.089 -0.027 -0.059 0.079 0.086 0.07 -0.003 1 0.017 0.019 0.132 0.015 -0.054 0.008 -0.024 -0.05 0.025 0.039 -0.018 0.008 -0.038 
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 a b c d e f g h i j k l m n o p q r s t u v w x y z aa ab ac ad 

Age (r) -0.14 -0.177 -0.047 -0.013 -0.039 -0.09 -0.062 -0.246 -0.1 -0.248 -0.087 -0.038 -0.09 -0.047 0.011 0.398 0.017 1 0.004 0.127 -0.028 -0.024 0.103 0.132 -0.125 -0.033 0.112 -0.178 -0.088 -0.152 

Gender (s) -0.046 -0.122 0.013 0.062 0.014 -0.042 0.041 0.01 0.024 0.012 0.023 0.015 0.078 -0.02 -0.004 -0.067 0.019 0.004 1 -0.021 0.055 0.157 0.029 0.106 0.08 0.109 0.077 0.057 0.057 -0.076 

Self-employed (t) 0.07 0.015 0.011 -0.041 -0.011 0.016 0.065 -0.078 -0.094 -0.016 -0.032 -0.087 0.002 -0.079 -0.031 -0.008 0.132 0.127 -0.021 1 -0.081 0.008 0.062 0.042 -0.091 0.077 0.014 -0.318 -0.154 -0.001 

Knowing an 
entrepreneur (u) -0.196 -0.1 0.078 0.046 0.085 0.118 -0.018 -0.067 -0.057 -0.111 -0.112 -0.07 -0.067 -0.017 -0.006 -0.013 0.015 -0.028 0.055 -0.081 1 -0.151 -0.025 -0.1 0.062 -0.153 0.24 0.196 0.202 -0.089 

Extraversion (v) 0.167 0.13 -0.2 0.003 0 -0.109 0.059 0.171 0.219 0.174 0.228 0.03 0.066 0.023 0.003 0.009 -0.054 -0.024 0.157 0.008 -0.151 1 0.045 0.216 -0.285 0.201 -0.123 -0.068 -0.109 0.203 

Agreeableness (w) 0.032 0.002 0.022 0.108 0.032 0.009 0.076 0.048 0.076 0.029 0.042 0.004 -0.03 0.044 0.025 -0.015 0.008 0.103 0.029 0.062 -0.025 0.045 1 0.221 -0.099 0.053 -0.019 -0.013 -0.016 0.045 

Conscientiousness (x) -0.018 -0.036 0.023 0.022 0.21 -0.075 0.058 -0.017 0.06 -0.061 0.018 -0.033 0.018 0.031 -0.048 -0.036 -0.024 0.132 0.106 0.042 -0.1 0.216 0.221 1 -0.219 0.183 -0.03 -0.123 -0.073 0.085 

Neuroticism (y) -0.045 -0.029 0.131 0.088 0.103 0.241 -0.023 -0.022 -0.079 0.029 -0.058 -0.066 -0.082 0.034 -0.022 -0.075 -0.05 -0.125 0.08 -0.091 0.062 -0.285 -0.099 -0.219 1 -0.062 0.053 0.029 0.031 -0.073 

Openness to 
experience (z) 0.1 0.032 0.047 0.012 0.005 0.037 0.545 0.057 0.082 0.102 0.021 0.001 0.079 0.057 0.041 -0.066 0.025 -0.033 0.109 0.077 -0.153 0.201 0.053 0.183 -0.062 1 -0.104 -0.133 -0.071 0.057 

Attending events 
about start-ups (aa) -0.286 -0.261 0.022 0.033 0.027 0.092 -0.043 -0.195 -0.11 -0.147 -0.146 -0.048 -0.083 -0.045 -0.007 0.063 0.039 0.112 0.077 0.014 0.24 -0.123 -0.019 -0.03 0.053 -0.104 1 0.195 0.178 -0.227 

Experience with 
foundations (ab) -0.057 -0.006 -0.086 0.041 -0.057 0.02 -0.073 -0.043 0.078 0.052 0.046 0.115 0.055 -0.029 0.025 0.065 -0.018 -0.178 0.057 -0.318 0.196 -0.068 -0.013 -0.123 0.029 -0.133 0.195 1 0.394 -0.103 
Work experience in 
small and new firms 
(ac) -0.084 -0.142 0.017 0.039 0.026 0.004 0.039 -0.151 -0.06 -0.042 -0.012 0.007 0.001 -0.01 -0.037 0.004 0.008 -0.088 0.057 -0.154 0.202 -0.109 -0.016 -0.073 0.031 -0.071 0.178 0.394 1 -0.155 

Watching TV shows 
about start-ups (ad) 0.211 0.175 -0.072 -0.059 0.032 -0.047 0.019 0.149 0.155 0.179 0.139 0.079 -0.008 -0.021 0.005 -0.091 -0.038 -0.152 -0.076 -0.001 -0.089 0.203 0.045 0.085 -0.073 0.057 -0.227 -0.103 -0.155 1 
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