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ABSTRACT 

 

Fostering innovation, managing the innovation process, and promoting 

entrepreneurial activities have long been identified as critical elements of successful 

economic and social systems. By their very nature, both innovation and entrepreneurship 

relate to the creation of novelty and the introduction of change, i.e., dynamics. This 

means that despite the considerable progress that has been made in our understanding of 

both the theoretical characteristics as well as practical applications of innovation and 

entrepreneurship, many aspects of these analyses require constant updating. Further, the 

evidence increasingly suggests that many relevant aspects are not only context specific 

but also undergoing significant structural change. These include the micro and macro 

stimuli of innovation and entrepreneurship processes, the factors that contribute to start-

up and innovative firm performance, as well as the broader effects of innovation and 

entrepreneurship on economies and societies.  

This dissertation explores how innovation and entrepreneurial processes and 

outcomes vary across linguistic, geographic, regulatory and technological contexts. The 

empirical evidence regarding all of these aspects remains mixed and ambiguous, 

indicating a need for more nuanced conceptualizing. The relevance of contextual 

idiosyncrasies to innovation and entrepreneurial processes of these aspects remains 

understudied, presenting an opportunity to extend theory and make a valuable 

contribution. 

In the first chapter of this dissertation, I introduce the groundwork for the 

dissertation, and review the conceptual foundations of each of the three dissertation 
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studies. I also summarize the findings and insights, braiding them together to show how 

my findings reinforce each other, forming an organic whole. Each subsequent chapter 

addresses different aspects of innovation and entrepreneurial processes mentioned above. 

In the second chapter, I evaluate how linguistic variability relates to cross-national 

innovation processes and outcomes. In the third chapter, I assess how different forms of 

connectivity across geographic space among innovators contribute to the development of 

regional innovation systems across Italy’s core and peripheral areas. In the fourth and 

final chapter, I evaluate the relevance of regulation and technological change to the 

entrepreneurial process in a specific context within the financial services industry. 
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CHAPTER 1 

INTRODUCTION TO THE CONTEXTUAL VIEW OF INNOVATION AND 

ENTREPRENEURSHIP 

 

Dissertation Overview 

Since the introduction of Adam Smith’s notion of the “invisible hand” (Adam 

Smith, 1776), the role of innovation and technological progress has been considered 

central to key economic and societal developments. More recently, innovation processes 

have been conceptualized and found relevant in numerous socio-economic matters, such 

as productivity (Griliches, 1979), economic growth (Freeman and Laouca, 2001), 

development of industrial clusters (Mensch, 1979; Kleinknecht, 1987), overall societal 

wellbeing (Fagerberg et al., 2005), and much more. Furthermore, the relevance of 

innovation has been found at various levels of analysis, such as firms (Griliches and 

Mairesse, 1981), sectors (Verspagen, 1995), and nations (Griliches, 1986), as well as in 

distinct geographic and temporal evaluations (Fagerberg et al., 2005). Similarly, existing 

evidence suggests that entrepreneurial activity produces numerous positive externalities. 

Researchers specifically showed that the establishment of new firms enhances vital 

economic processes, such as growth and employment (Reynolds, 1999; Callejon and 

Segarra, 1999; Benzing et al., 2009; Valliere and Peterson, 2009; Birch, 1981), 

productivity (Holtz-Eakin and Kao, 2003), commercialization of transformative 

innovations (Casson et al., p. 222, 293), and development of social and economic 

networks (Ghavami and Lotfalipoor, 2008). This relationship is, once again, observed 
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across diverse geographic areas, a variety of industrial settings, and in countries with 

dissimilar economic structures and at different levels of development (Acs and 

Armington, 2003a, 2003b, 2004a, 2004b). Consequently, the promotion of innovative and 

entrepreneurial culture has become an important area of discussion not only in academia, 

but also across a range of local, regional, national, and global policy and practice-oriented 

deliberations (Heelas and Morris, 1992; du Gay, 1991, 1996). Among many relevant 

factors, the roles of language, geography, regulation, and technological change, have all 

been identified as relevant to innovation and/or entrepreneurship-related developments 

(Whorf, 1956; Mudambi and Swift, 2014; Djankov et al, 2002; Schumpeter, 1934).   

However, despite the progress, many important questions remain unanswered in 

regard to both the micro and macro determinants of innovation and entrepreneurship, the 

differentiating factors that contribute to the variation of subsequent performance, as well 

as the broader effects of related processes on economic and societal circumstances (Amit 

et al, 1993; Parker, 2009). Furthermore, while a range of influential theoretical 

propositions have been developed to conceptualize innovation and entrepreneurial 

processes (Knight, 1921; Schumpeter, 1934; Cole, 1968; Kirzner, 1973; Leibenstein, 

1978; Kline and Rosenberg, 1986), the mechanisms for the proposed associations are 

often assumed to be generalizable across a variety of global and/or regional contexts. The 

evidence, however, increasingly suggests that many important related processes are not 

only context specific (Hitt, Li, & Xu, 2016), but also undergoing significant structural 

changes (Audretsch & Thurik, 2001). For example, Porter (2018) documents that 

entrepreneurial activity appears to be moderating in advanced countries, while increasing 

in emerging economies. Ortt and van der Duin (2008) summarize recent literature on 
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innovation documenting that innovation studies, as well as the actual innovation 

management processes, are increasingly context specific, with substantial variation across 

both internal contexts (such as the types of organizations or types of innovations), and 

external contexts (such as the types of industries, countries, and cultures).  

While the existing mainstream conceptual viewpoints are important, the empirical 

evidence remains mixed and ambiguous (Parker, 2009), indicating the need for more 

nuanced considerations. Accordingly, the relevance of specific contexts to 

entrepreneurial and innovation-related developments remains understudied, presenting an 

opportunity to explain some of the reasons for the conflicting evidence in the literature, 

and make a valuable contribution not only to theory but also to important matters of both 

policy and practice.  

In this dissertation thesis, I evaluate how linguistic, geographic, technological, 

and regulatory contexts relate to entrepreneurial and innovation-related developments. 

Specifically, I attempt to understand how linguistic contexts (as a subset of cultural 

contexts) relate to the development of national systems of commercial innovation. I 

further seek to assess how different forms of connectivity among innovators contribute to 

the development of regional innovation systems. Finally, I study the conditional 

relevance of regulation, technological change, and the business cycle to entrepreneurial 

processes.  

I utilize a “top-down” philosophical approach to research, whereby I first analyze 

innovation- and entrepreneurship-related questions by evaluating the diversity of relevant 

structures, processes, and stakeholders at the global level. I then channel relevant insights 

to within-country industry-specific and firm-level developments, as well as to the 
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behaviors of individual innovators and entrepreneurs. Accordingly, the three studies 

reflect this philosophical approach. The first study estimates innovation-related processes 

at the global, cross-national level. The second study evaluates inventor collaborations at 

within-country regional contexts. The final study analyzes a U.S.-based industry, with 

firm-level and individual level assessments of entrepreneurial and innovation-related 

developments. Methodologically, the first two studies utilize a deductive approach to 

theory development and employ quantitative methods for testing. The third study 

employs qualitative methods for analysis and utilizes an inductive approach for theory 

development and elaboration.  

In the second chapter of this dissertation, I explore the relationship between select 

linguistic and cultural attributes and people’s capacity and propensity to innovate. I 

utilize Sapir-Whorf theory of language and behavior to assess whether there is a 

connection between knowledge-intensive development efforts and the linguistic-related 

influence on cognition. Previous studies have evaluated the role of culture in regard to 

various forms of socio-economic behaviors, but the specific association of language and 

innovation productivity remains ambiguous and vague. I evaluate three distinct linguistic 

categories (grammatical gender marking, the use of second-person pronouns, and the use 

of first-person singular pronouns) and demonstrate that the corresponding linguistic 

variables are strongly associated with innovation output and performance. More 

specifically, I hypothesize that explicit gender marking within a language structure has a 

negative influence on innovative output. This hypothesis is grounded in theory, the 

observed effects of grammatical gender marking on cognition (Boroditsky et al, 2003; 

Jakobson, 1966; Konishi, 1993; Sera et al, 1994), and the relationship of gender 
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inequality with economic outcomes, (Blau and Kahn, 1996; Santacreu-Vasut et al, 2013; 

Paxton, Hughes, and Painter, 2010; Htun and Weldon, 2012). I further hypothesize that a 

greater level of politeness in the use of pronouns, as well as a wider variety of first-

person pronouns (ways of referring to oneself), is associated with a higher level of 

innovation output. These hypotheses draw on two related bodies of theory and evidence. 

These link politeness as well as a wider variety of first-person pronouns to higher levels 

of cooperation (Davis and Abdurazokzoda, 2016). In proposing the transition mechanism 

for these effects, I utilize the concept of “generalized morality” (Banfield, 1958; Platteau, 

2000). The applied perspective of generalized morality stipulates that certain differences 

in language structure influence cultural norms in a particular manner (Kashima and 

Kashima 1998; Tabellini, 2008), whereby people who internalized norms of generalized 

morality tend to be more cooperative, leading to superior functioning of societal 

institutions and to better economic outcomes (Banfield, 1958; Fukuyama, 1995; 

Coleman, 1990). My empirical results support the proposed hypotheses, demonstrating 

how the Sapir-Whorf theory of the language relativity can provide a deeper 

understanding of business innovation processes. Specifically, my quantitative results with 

regard to the association between the three metrics of linguistic structure and innovation 

have important implications for theory, policy, and practice. Finally, I contribute to the 

ongoing deliberations on gender inequality, group creativity, and collaborative 

innovation. 

In the third chapter I advance our understanding of a country’s regional 

innovation systems (RIS) by evaluating the role of global connectivity. My study context 

is Italy, a country whose RIS heterogeneity enables me to study systemic differences in 
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performance within a common institutional setting. I define and analyse two forms of 

innovation connectivity: “reaching-out” processes whereby domestic Italian entities 

connect to external knowledge sources and “reaching-in” processes whereby foreign 

entities connect to and leverage knowledge resources within Italian regional innovation 

systems. I also use the European Union definition to detect whether a RIS is located in a 

“core” or “peripheral” area. I find that the connectivity of the Italian regional innovation 

systems to global knowledge resources has been rising significantly. However, this is 

driven almost entirely by “reaching-in” processes managed by foreign entities. The 

driving role of foreign entities in an advanced country’s RIS connectivity to the global 

environment is a key new finding. Further, I find that these foreign entities connect to 

Italian knowledge hotspots in the core regions of the north, as well as a growing number 

of knowledge centres in the peripheral regions of the south. These findings illustrate 

important inter-regional variation in knowledge development processes with important 

insights at different levels of analysis, be that firms, industries, regions, or countries. 

The final chapter of this dissertation evaluates the relevance of regulation, 

technological innovation, and busyness cycles, to the formation and sustainability of 

small firms (i.e., entrepreneurship). I present a contextual view of this relationship by 

examining how (1) tactical (non-entry related) regulation, (2) external (market-level) 

technological innovation, and (3) the business cycle, influence a substantial expansion of 

entrepreneurial activity in specific industrial settings. My inductive study of the U.S.-

based Registered Investment Advisory (RIA) industry is based on an in-depth analysis of 

the industry, interviews with representatives of relevant organizations, and a comparative 

case study of industry firms. Despite its maturity, the RIA industry has recently 
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undergone significant fragmentation, more than tripling the number of firms in a short 

period of time. Considering that the industry is mature, highly regulated, and undergoing 

important technological changes, it presents a unique and attractive empirical setting for 

this study. I leveraged the insights from this study, in combination with a review of 

relevant literature, to develop a contextual framework of entrepreneurship. This 

framework emphasizes the complex roles of the policy, technological change, and the 

business cycle with respect to barriers to entry and sustainability of start-ups. I propose 

that, in particular industrial conditions, an external technological change and certain 

forms of non-entry related regulation, can reduce entry barriers and enact a substantial 

increase in formation of new ventures. I also provide evidence supporting the counter-

cyclical model of entrepreneurship.  

In summary, this dissertation seeks to advance our understanding of innovation 

and entrepreneurship processes by considering and emphasizing the relevance of specific 

contexts. I utilize and build on several theoretical frameworks to evaluate how linguistic, 

geographic, technological and regulatory contexts separately and jointly relate to 

important innovation and entrepreneurial developments. The findings of this research 

advance our knowledge and present valuable insights for the development of strategies 

and policies at various levels of analysis, be that country, region, firm, or individual 

innovators and entrepreneurs.   

Consistent with common practice, I refer to the authorship in plural in the 

subsequent presentation of my empirical studies.  
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CHAPTER 2 

 LINGUISTIC STRUCTURES AND INNOVATION  

 

A Motivational Study 

Recent studies in a wide range of fields have related language to a number of 

characteristics including trust, cognition, perception and sense-making. Language is a key 

aspect of international business, but thus far it has been studied mainly from a cross-

cultural perspective. In this paper, we argue that the effects of language run much deeper 

and can affect real aspects of national competitive advantage. In particular, we 

demonstrate that language structure affects a nation’s innovation performance. This 

insight is novel and relevant for both theoretical and practical aspects of international 

business, with particular significance for enterprise-oriented global innovation strategies 

as well as tailoring government policies and regulations.  

Understanding the different levels of innovative output between countries has 

been a major issue of interest for academics, practitioners, and policy-makers alike. What 

factors allow certain nations to attain and maintain competitive edge, positioning 

themselves as global innovation leaders? Responses to this question have led 

governments and agencies world-wide to adopt a wide range of policies as they seek to 

stimulate their domestic economies, enhance military strength, and attain global influence 

and independence. Similarly, multinational corporations and other global business actors 

continuously evaluate nations’ relative capacity and positioning vis-à-vis innovation. 

These business players actively utilize this knowledge when they develop strategies to 

source and cultivate new technologies and ideas, locate research and development 
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infrastructure, procure human capital and intellectual property assets, and optimize 

international networks of cooperative alliances and joint ventures. On a more conceptual 

level, academic researchers have evaluated a wide-range of innovation-related stimuli 

and developed a number of related constructs and theories. The complexity and 

multidimensionality of this research, combined with its relevance for practitioners and 

policymakers, presents both challenges and prospects for academics. Innovation research 

continues to gain relevance and popularity among scholars in many disciplines related to 

management and international business, fostering and cultivating relevant new insights 

and propositions. There is presently an established, well-documented association between 

innovation productivity and countries’ institutional environment, political structure, 

geographic locus, and relative level of economic development. The empirical evidence 

clearly indicates that the worldwide output of knowledge-intensive technologies and 

processes is concentrated in specific regions, where it is reflected in the comparative 

levels of R&D investment and patenting, as well as how the global network of corporate 

alliances and other cross-border cooperative ventures is configured. General observation 

indicates that that the most innovative countries tend to be wealthier and more 

economically-developed, such as the United States, Japan, or Germany. A closer look, 

however, reveals that there is substantial heterogeneity the innovative productivity of 

nations with comparable socioeconomic measures. For example, why has Malaysia 

generated 3.4 times more patenting activity than Poland in the past several years, despite 

its smaller population size and lower estimated GDP per capita? Similarly, why did 

Finland generate 3.6 times more patenting activity than Norway in the past several years, 

despite its generally comparable population size, location, and socio-economic structures 
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but much lower estimated GDP per capita? Therefore, a close analysis indicates that 

countries’ relative level of innovative productivity is much more complex than a mere 

reflection of differences in population size, institutional environment, political structure, 

geography, or economic development. What other factors contribute to the topology of 

global innovation, and is there a connection between concentration of knowledge-

intensive development efforts and the cultural attributes derived from linguistic influence 

on cognition? 

Language is one of the most common features that changes discontinuously at 

national borders (Beugelsdijk and Mudambi, 2013). Grammatically, languages differ 

widely in the way they separate genders, encode time, address hierarchies (age or status-

related), and differentiate between individual and collective emphases. The role of 

languages in the formation of societies and in general societal behaviors has been 

evaluated over the past couple of centuries and documented in several fields of scholarly 

studies, and in practice (Whorf, 1956). However, only recently have scholars initiated 

efforts targeted at understanding the specific association between language structure and 

managerially relevant individual and societal behaviors. This stream of research evaluates 

how the cognition-related impact of linguistic structure leads to differentiated outcomes, 

thereby effecting global economic behavior and policies. For example, Chen finds that 

languages with a grammatical association of future and present influence future-oriented 

societal behaviors such as savings, retirement planning, smoking, safe sex, and avoiding 

obesity (Chen, 2013). Other recent empirical studies recognize that countries where the 

language’s structure emphasizes gender have lower female participation in senior 
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management occupations, and are more likely to regulate women’s involvement in 

politics (Santacreu-Vasut et al, 2014; Santacreu-Vasut et al, 2013).  

These findings highlight the importance of understanding the effects of language 

structure in cross-cultural and cross-national business communications and activities. 

Connecting linguistics and innovation, two major areas of research that are integral to 

international business, presents an opportunity that is both interesting and managerially 

relevant. In this essay, we specifically examine language structures that reflect (1) gender 

distinctions, (2) emphasis on individualism/collectivism, and (3) hierarchy 

differentiation, and evaluate the effect of these linguistic differentiations on nations’ 

patenting productivity and performance. Our findings demonstrate that there is a 

significant correlation between these variables, illustrating an association between 

language structure and innovation.  

 

Preliminary Analysis and Takeaways 

To measure the effect of linguistic diversity on people’s propensity and capacity 

to innovate, we created language indices that reflect gender distinctions, emphasis on 

individualism/collectivism, and hierarchy differentiation. We then evaluated the 

correlation between these indices and the aggregate country-specific per-capita patenting 

activity for a five-year period from 2008 to 2012. Scholars in the fields of linguistic and 

anthropology have evaluated these three particular language categories in great detail. 

They have accumulated a comprehensive database of grammatical information that 

encompasses a very large number of global languages, thus enabling the feasibility of this 

study. Furthermore, in our opinion, prospective theoretical mechanisms that relate 
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differences vis-à-vis these specific three grammatical categories and innovation-related 

behaviors can be formulated and understood in a more intuitive manner, when compared 

to available alternatives.  

Gender Distinction 

We expected higher level of gender discrimination within language structure to be 

negatively correlated with innovative output. We anticipated such association to be 

driven by the way such language structures cognition, thus effecting societal norms and 

behaviors in a manner that restricts female participation in various socio-economic 

activities, including those that contribute to innovation. Results of our study are 

consistent with these expectations. Specifically, correlation between the gender index and 

the per-capita distribution of patents is about -0.20, indicating that innovative output is 

lower in countries where language structures are more gender discriminative. Figure 2.1 

displays this association. Notably, if we exclude Israel from analysis, the suggested 

association becomes meaningfully stronger with correlation between gender indices and 

the per-capita distribution of patents of about -0.3. Israel is a distant outlier with very 

high per capita patent output and highly discriminative language structure with respect to 

gender. These results suggest that a greater level of sex-based grammatical discrimination 

has a negative effect on the speakers’ capacity for innovation. This finding complements 

previously referenced studies that identify the association between gender-based 

language structure and female participation in politics and in senior management 

occupations. If innovation productivity, is, in fact, among the effected behavioral 

variables, then understanding the nature and magnitude of this effect has an important 

strategic relevance to business disciplines and to a wide range of associated partakers. 
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Emphasis on Individualism/Collectivism 

Our theorizing is very preliminary, on this front, with conflicting possibilities. On 

one hand, higher emphasis on individualism within language structure can be positively 

correlated with innovative output. We theorized that such linguistic emphasis influences 

cognition and asserts a favorable effect on creativity, thus effecting societal behaviors in 

a manner that stimulates knowledge-intensive development activities. In another 

perspective, higher emphasis on collectivism within language structure may be positively 

correlated with innovative output as well. We theorized that such linguistic emphasis 

influences cognition and asserts a favorable effect on collaboration among innovators, 

thus effecting societal behaviors in a manner that stimulates knowledge-intensive 

development activities. Results of our study are consistent with the former view. 

Specifically, analysis of patenting activity against the individualism/collectivism 

linguistic index indicates that residents of countries with an individualistic language 

structure tend to innovate more than those from countries where language structure 

reflects a greater emphasis on collectivism. The positive correlation of 0.34 shown in 

Figure 2.1 is significant and exemplifies this association. This finding provides further 

support to the view that language structure, in fact, influences economically important 

societal behaviors. Understanding of this relationship has relevance not only to 

organizations’ global innovation strategies, but also to governmental efforts of 

developing policies and regulations aimed to enhance countries’ economic and strategic 

positioning and performance.    
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Hierarchy Differentiation 

We expected higher level of hierarchy within language structure to be negatively 

correlated with innovative output. Our rationale was similar to that for the 

Individualism/Collectivism emphasis. We anticipated that a greater level of formal 

hierarchy within language structure influences cognition in a manner that inhibits 

creativity, thus inducing a negative effect on innovation productivity. The results of our 

study, however, contradict this hypothesis. Specifically, linguistic index of hierarchy has 

a positive 0.23 correlation with per-capita patent output, indicating that countries with 

more hierarchical language structures are associated with a higher output of innovation, 

as illustrated in Figure 2.1. This finding is puzzling, and we have not yet developed a 

sound theoretical mechanism for such potential association. One possible explanation is 

that a greater level of formal hierarchy within language structure influences cognition in a 

manner that has a favorable effect on path-dependent thought processes, which, in turn, 

may have a favorable effect on innovation-related developmental behaviors. Another 

possibility is that such linguistic emphasis influences cognition and asserts a favorable 

effect on collaboration among innovators, thus effecting societal behaviors and 

functioning of institutions in a manner that stimulates knowledge-intensive development 

activities. We conduct a more comprehensive research on the topic, and present it in the 

following section.   
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Figure 2.1. Histograms of Patents per Capita for Linguistic Categories of Gender, 

Individualism, and Formal Hierarchy 
 

 
 
* For the Gender Index, higher index score reflects higher emphasis on gender in the language 
structure. For the 1st Person Singular Pronoun Index, higher index score reflects emphasis on 
individualism in the language structure. For the Politeness Index, higher index score reflects 
higher level of formal hierarchy distinction in the language structure 
 

Relevance and Implications 

The preliminary findings from our analysis indicate that there may indeed be an 

association between language structure and innovation. These insights have important 

relevance to the international business field, since identifying a source strategic 

advantage is a crucial first step for government agencies, multinational firms, and other 

global business stakeholders in their efforts to enhance strategic positioning and 

performance. If language structure, in fact, influences innovation output, then 

governments and businesses can utilize this knowledge to identify processes, develop 

strategies, and enact policies that either address or leverage the consequences of related 
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effects. For example, government of a country where native language structure inhibits 

innovation potential of its population may be able to develop child education policies and 

programs that address the related cognitive consequence. Similarly, multinational 

corporations may be able to enhance their innovative productivity by incorporating native 

language-related knowledge into the process of designing their internal research and 

development teams, and/or implementing their global alliances and joint venture 

strategies. Therefore, findings of our study are not only novel, but also relevant to both 

theoretical and practical aspects of international business, with particular significance for 

enterprise-oriented global innovation strategies as well as tailoring government policies 

and regulations. Although the insights from our study are informative, the complex 

relationship between linguistic and innovation productivity remains poorly understood. 

We hope that future investigators will continue to challenge this limitation by developing 

new constructs and implementing tailored and robust examinations that will not only 

enhance our understanding of the overall subject matter, but also enable a concrete 

evaluation of its relevance to global economy and to the development of national and 

firm-level competitive advantage.    
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The Main Study.  

Linguistic Structures and Innovation: A Behavioral Approach 

 

Abstract 

National systems of innovation exhibit a high level of variance stemming from numerous 

factors that include economic and legal structures, cultural attributes, and the consequent 

policies. We draw on the Sapir-Whorf theory of language relativity and its effect on 

cognition, to advance the theory of commercial innovation. We do so by analyzing the 

association between linguistic structures and innovation output. We evaluate three 

distinct linguistic categories (grammatical gender marking, the use of second-person 

pronouns, and the use of first-person singular pronouns) and demonstrate that the 

corresponding linguistic variables are strongly associated with innovation output and 

performance. Our paper makes several contributions to the literature. We advance 

management scholarship by demonstrating how the Sapir-Whorf theory of the language 

relativity can provide a deeper understanding of business innovation processes. 

Specifically, our quantitative results with regard to the association between the three 

metrics of linguistic structure and innovation have important implications for theory, 

policy, and practice. Finally, we contribute to the ongoing theoretical debates on gender 

inequality, group creativity, and collaborative innovation. 

Keywords: National Systems of Innovation; Linguistic Structure; Cognition; Gender 

Inequality; Group Creativity; Collaborative Innovation  

 

 

  



18 
 

Introduction 

“We dissect nature along lines laid down by our native language” (Whorf, 1956). 

Innovation is widely recognized as the mainspring of the global knowledge 

economy, and the processes that drive it have both organizational and individual 

dimensions (Rosenberg, 1994). The actions and productivity of the individuals involved 

in knowledge creation is influenced by cognitive factors since the eye only sees what the 

mind perceives (Goethe, 1808). The hypothesis of linguistic relativity holds that one of 

the most important factors in human cognition is the structure of individuals’ native 

language (Hoijer, 1954).  

The development and relevance of country-specific characteristics to important 

strategic and managerial outcomes has been studied extensively by management scholars 

(Dunning and Lundan, 2008; Murtha and Lenway, 1994; Coeurderoy, Verbeke, 2016). 

Past literature evaluates the role of country-specific advantages to numerous economic 

matters, such as the global performance of firms in specific industries (Porter 1990), or 

the multinational enterprises’ (MNEs) choices with respect to the location of their 

headquarters and operating facilities (Coeurderoy, Verbeke, 2016; Baaij, Van den Bosch, 

Volberda, 2004). This research has also been extended to consider not only specific 

advantages of nations, but also important characteristics at regional and global levels 

(Rugman and Verbeke, 2004; Verbeke and Asmussen, 2016). In a separate stream of 

research, scholars evaluate the role of language in the formation of cultural attributes and 

the development of national institutions (Tabellini, 2008; Kashima and Kashima; 1998). 

Utilizing Sapir-Whorf theory of the linguistic influence on behavior (Sapir, 1921; Whorf, 

1956), this research has established that language influences a wide range of important 
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socio-economic outcomes (Chen, 2013; Santacreu-Vasut, Shoham, and Gay, 2013; Hicks, 

Santacreu-Vasut, and Shoham, 2015; Cuypers, Ertug, and Hennart, 2015). While both 

streams of research evaluate questions that are relevant to the formation of country-

specific and/or region-specific advantages, these streams have not been properly 

integrated. In our paper, we attempt to address this limitation by discussing how language 

relates to (1) the formation of specific cultural attributes and institutional settings, 

whereby also (2) assessing the relevance of language to countries’ relative performance 

vis-à-vis innovation.  

Since Edward Sapir and Benjamin Whorf first introduced the notion that native 

languages affect human cognition and behavior (Sapir, 1921; Whorf, 1956), the 

implications have been evaluated and debated not only by scholars in the cognitive 

science, but also by researchers from a range of management disciplines as well as 

economics. A large body of literature has accumulated on the influence of language on 

cognitive processes and values (Whorf 1956; Sapir, 1929; Boroditsky, Schmidt, and 

Phillips, 2003; Jakobson, 1966; Konishi, 1993; Sera, Berge, & del Castillo Pintado, 

1994). This research has established that native language influences a wide range of 

human perceptions, actions and outcomes. These include the sense of spatial direction 

(Levinson, 1996), relative aptitude in remembering numbers (Lucy and Gaskins, 2001), 

perception of time and time-related conduct (Whorf, 1956) and hence savings habits 

(Chen, 2013), female participation in senior executive roles and politics (Santacreu-

Vasut, Shoham, and Gay, 2013; Santacreu-Vasut, Shenkar and Shoham, 2014), allocation 

of household tasks (Hicks, Santacreu-Vasut, and Shoham, 2015), corporate social 

responsibility practices (Shoham, Almor, Lee, and Ahammad, 2017), and the nature of 
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merger and acquisition activity (Cuypers, Ertug, and Hennart, 2015; Dow, Cuypers, and 

Ertug, 2016). However, while we know that cognition affects innovation activities and 

outcomes (Tripsas and Gavetti, 2000; Anthony, Nelson and Tripsas, 2016), and that 

native language strongly influences cognition, the link between linguistic structure and 

innovation remains unexplored. We therefore take as our starting point the position that 

link between language and innovation is a crucial and promising avenue for theory 

development in technology and innovation management research. 

In this study, we assess how differences in linguistic structures influence people’s 

engagement and success in innovative activities. We evaluate three distinct linguistic 

structures that have been highlighted by scholars to have a strong influence on cognition 

and which should therefore affect innovation: (1) grammatical gender marking, (2) 

politeness in the use of pronouns, and (3) the use of first-person singular pronouns. We 

relate these categories to the measures of innovation output and performance, in 

particular patenting and citation counts. In robustness tests, we use the Global Innovation 

Index (GII) as an alternative metric of innovation performance. 

More specifically, we hypothesize that explicit gender marking within a language 

structure has a negative influence on innovative output. This hypothesis is grounded on 

theory and empirical evidence of the observed effects of grammatical gender marking on 

cognition (Boroditsky et al, 2003; Jakobson, 1966; Konishi, 1993; Sera et al, 1994), and 

the relationship of gender inequality with economic outcomes, (Blau and Kahn, 1996; 

Santacreu-Vasut et al, 2013; Paxton, Hughes, and Painter, 2010; Htun and Weldon, 

2012).  
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We further hypothesize that a greater level of politeness in the use of pronouns, as 

well as a wider variety of first-person pronouns (ways of referring to oneself) is 

associated with a higher level of innovation output. These hypotheses draw on two 

related bodies of theory and evidence. These link politeness as well as a wider variety of 

first-person pronouns to higher levels of cooperation (Davis and Abdurazokzoda, 2016). 

In proposing the transition mechanism for these effects, we utilize the concept of 

“generalized morality” (Banfield, 1958; Platteau, 2000). The applied perspective of 

generalized morality stipulates that certain differences in language structure influence 

cultural norms in a particular manner (Kashima and Kashima 1998; Tabellini, 2008), 

whereby people who internalized norms of generalized morality tend to be more 

cooperative, leading to superior functioning of societal institutions and to better economic 

outcomes (Banfield, 1958; Fukuyama, 1995; Coleman, 1990).  

Our empirical results support the proposed hypotheses. Our estimates display high 

statistical and economic significance, and persist in several alternative model 

specifications with a range of controls and robustness tests. This study has wide-reaching 

implications not only for theoretical perspectives in management and economics, but also 

for practical matters like policy, enterprise strategies, innovation, and entrepreneurship. 

For academics, our findings imply that theories of innovation must be broadened to 

incorporate the role of language as a primal antecedent. For instance, research suggests 

that most of the effects can be traced to languages learned in early childhood and that 

subsequent learning of additional languages does not alter the cognitive influence of the 

native tongue. Additional research examining various nuances associated with the effects 
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of language in innovation processes is likely to yield rich dividends both in terms of 

theoretical advances as well as practical implications. 

The paper is structured as follows. In the next section, we set up the research 

context and survey the relevant literature from cognitive science, management and 

economics. In the next section, we use this foundation to develop our theory and present 

our research hypotheses. Then we outline our research methodology, describe our data 

sources and measures, and discuss our estimation strategy. Our results appear in the next 

section along with our robustness tests. We then discuss our findings, acknowledge the 

limitations of our study and point to opportunities for future research. Finally, we close 

with some concluding remarks. 

Research Context 

“Human beings do not live in the objective world alone, nor alone in the world of 

social activity as ordinarily understood, but are very much at the mercy of the particular 

language which has become the medium of expression for their society …. We see and 

hear and otherwise experience very largely as we do because the language habits of our 

community predispose certain choices of interpretation” (Sapir, 1929: 209-210). 

The idea that linguistic variety has an impact on cognition can be traced back to 

the ancient Greeks (Whorf, 1956), but it was Edward Sapir and Benjamin Whorf who 

proposed the modern theory that the structural diversity of native languages affects 

human cognition, thus influencing the manner in which we understand our environment 

and behave (Sapir, 1921; Whorf, 1956). Subsequently, a wide body of evidence has been 

developed documenting how differences in language structure influence cognitive 

processes. For example, Brown and Lenneberg (1954) found a positive relationship 
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between the relative “codability” of color terms in languages and participants’ ability to 

recognize a particular color. In a study that evaluates differences in number marking in 

English and Yucatec (Maya) languages, Lucy and Gaskins (2001) find that English 

speakers tend to have superior aptitude in remembering numbers. Further, English 

speakers are inclined to sort by shape or function, whereas Yucatec speakers tend to do so 

by the material out of which objects are made, so that the two groups behave differently 

in many sorting assignments. Whorf (1956) argues that many important differences 

between the European and Hopi cultures (such as work habits, compensation 

arrangements, lending/borrowing practices) arise from the linguistic differences in the 

grammatical treatment of time.  

There is also growing evidence that the gender marking within language structure 

effects how people perceive inanimate objects. In a study of Russian speakers who are 

asked to personify days of the week, the participants consistently associate the 

grammatically masculine days as males and grammatically feminine days as females 

(Jakobson, 1966). Sera, Berge, and del Castillo Pintado (1994) found that by the age of 

about seven, Spanish-speaking children ascribe voices to objects according to the 

linguistic gender of the associated labels. Boroditsky, Schmidt, and Phillips (2003) 

documented that people are better at remembering object-name pairs (i.e., apple-Sarah) 

when the gender of the actual name is consistent with the grammatical gender of the 

identified object. Notably, although all participants in this study were native speakers of 

either German or Spanish, they were all highly proficient in English (and the study was 

conducted in English). This indicates that the observed effects stem from the influence of 
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people’s native tongues, and that they tend to persist despite the learning of additional 

language.  

More recently studies of linguistic structure have found that linguistic differences 

affect a broad range of socioeconomic activities. Chen (2013) found that speakers of 

languages that grammatically distinguish between the future and the present engage in 

higher levels of future-oriented societal behaviors, such as savings and retirement 

planning. They also smoke less, are more likely to practice safe sex, and avoid obesity.  

Other empirical studies recognize that countries where the structure of the native 

language emphasizes gender have lower female participation in senior management 

occupations, and are more likely to regulate women’s involvement in politics (Santacreu-

Vasut et al, 2013; Santacreu-Vasut et al, 2014). Additionally, Hicks, Santacreu-Vasut, 

and Shoham (2015) analyzed a sample of U.S immigrants and found that individuals 

whose native language emphasizes gender are significantly more likely to allocate 

household tasks on the basis of sex. Furthermore, Shoham, Almor, Lee, and Ahammad 

(2017) present evidence that grammatical gender emphasis is associated with a lower 

female presence on boards of directors. Further, organizations tend to become 

significantly less proactive in environmental sustainability with fewer women on their 

boards. Cuypers, Ertug, and Hennart (2015) argued that language is relevant to inter-firm 

relations that concern companies’ international expansion strategies. They find that 

linguistic distance and the “lingua franca” proficiency (i.e., the language that is adopted 

as a common mode of communication between speakers of different native tongues) 

affects the equity stakes taken in international acquisitions. They further stipulated that 

the effective utilization of a lingua franca is influenced by native languages of 



25 
 

participants. Extending these insights, Dow, Cuypers, and Ertug (2016) investigated how 

within-country diversity of both language and religion influence cognitive complexity of 

the decision-makers, that then affects the equity taken in foreign acquisitions. 

The foregoing discussion illustrates that native language has a strong influence on 

cognition and thereby on the formation of cultural attributes and socio-economic 

outcomes. Although significant progress has been made in this area of research, 

meaningful gaps remain in the related theoretical constructs, as well as in our 

understanding of the overall subject matter. In this paper, we attempt to address one 

particularly important influence of language: the possible association between the 

structural variation within languages on peoples’ propensity to innovate. By connecting 

language and innovation, two areas of research that are integral to social and commercial 

activities and relations, we aim to open new research directions and contribute to both 

theory and practice. 

A Motivating Illustration 

To motivate our theory, we first conducted a within-country assessment of 

potential associations between language structure and innovation. We utilized per-capita 

patenting activity in Belgium for this analysis, as a vast majority of Belgium residents are 

native speakers of either Dutch or French, and the country is clearly divided into Dutch, 

French, and mixed provinces. Since the Dutch and French languages differ with regard to 

grammatical gender marking, comparing the associated inventor-level productivity 

presents an opportunity to assess the potential relevance of linguistic structure to 

innovation. Specifically, since the French language has a higher linguistic emphasis on 
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gender, we expect to find that French-speaking innovators produce lower levels of 

innovation per capita.  

In order to illustrate and motivate our analysis, we sourced all USPTO-registered 

patents which identify residents of Belgium as inventors, using the time window of 2013 

- 2017. We then used inventor addresses to categorize each inventor as a resident of (1) a 

Dutch province, (2) a French province, or (3) the mixed region area. We removed patents 

related to inventors who reside in the mixed region from the data set. We expect the 

mixed regions to fall between the Dutch and French provinces in terms of their linguistic 

effects, so removing them sharpened the linguistic distinctions between provinces. This 

procedure also conforms to the econometric approach to increasing the power of test 

(Chow, 1960; Wooldridge, 2009).  

Using census data, we then used the population of the Dutch and French 

provinces to calculate the total per-capita patenting activity of Dutch and French speakers 

in Belgium. Our results show that, over the sample time window, the per-capita patenting 

productivity of Dutch speakers was 41% higher than French speakers (see Table 2.1 for 

details). This suggests that the higher linguistic gender marking of the French language 

may be inhibiting the innovation productivity of French-speaking Belgians. This analysis 

mainly illustrative and motivates the large scale multi-lingual, cross-country study, which 

we present in the Research Methods section. 
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Table 2.1. Within-Country Analysis of Per-Capita Patenting Activity of Dutch and 

French-speaking Inventors in Belgium in 2013-2017 

 

Gender Index (Dutch) 1 Lower Emphasis on Gender   

Gender Index (French) 2 Higher Emphasis on Gender   

      Estimated  # Of Patents 

  # Of Patents % of Total  Population  Per Capita 

Dutch-Speaking Provinces 10,232  71.8% 6,477,804  0.001580  

French-Speaking Provinces 4,028  28.2% 3,602,216  0.001118  

Total (Excl. Mixed Provinces) 14,260    10,080,020  Difference = 41% 
 

 

Theory and Hypotheses 

Although prior research acknowledges the role of language in economic 

performance (Kogut and Singh, 1988; Caprar, Devinney, Kirkman, and Caligiuri, 2015; 

West and Graham, 2004; Chen, 2013), the specific influence of language in general and 

linguistic structure in particular on innovation has not been tested empirically, nor has it 

been explicitly integrated into any related theoretical constructs. We attempt to deepen 

our understanding of the relationship between language and innovation by evaluating 

whether linguistic differences influence societal norms and behaviors in a manner that 

contributes to people’s engagement and success in innovative functions. We propose that 

linguistic differences affect cognitive perceptions and influence native speakers’ 

behaviors in a manner that is relevant to innovation-related efforts and productivity. More 

specifically, we hypothesize that a higher level of gender marking within the language 

structure inhibits the innovative output of associated societies. In contrast, we expect a 

structure that allows for a greater level of politeness, as well as one that allows for a 

wider variety of ways to refer to oneself influence human behavior in a manner that 

enhances innovative output and performance. 
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Gender Marking and Effect on Participation 

The prior literature has established that linguistic gender marking influences 

human cognitive aptitudes (Jakobson, 1966; Sera et al, 1994; Konishi, 1993; Boroditsky 

et al, 2003). It also documents that a high emphasis on gender within a language structure 

contributes to the establishment of cultural norms associated with gender-based 

separation of tasks, duties, and responsibilities (Hicks et al, 2015). Such effects then 

translate to gender inequality in a wide range of socioeconomic activities, including those 

that contribute to peoples’ ability, inclination, and willingness to engage in innovative 

efforts. For example, women may be discouraged and/or prohibited from engaging in 

innovative functions, such as inventing a new product (or even acquiring the necessary 

skills and knowledge to proceed in such efforts). If grammatical gender marking 

influences female participation in innovation-related activities, then the associated 

societies underutilize about half of their populations with respect to the potential 

engagement in innovation.  

Past literature has recognized the existence of gender inequality in a variety of 

societal functions and outcomes, such as participation in the labor force, access to 

healthcare and education, representation in political institutions, and distribution of legal 

rights (Blau and Kahn, 1996; Santacreu-Vasut et al, 2013; Paxton et al, 2010; Htun and 

Weldon, 2012). Our approach essentially connects the effect of linguistic gender marking 

on cognition with the existence of gender inequality, and the potential effect of gender 

inequality on innovation-related efforts and outcomes (see Figure 2.2, the pathway along 

the chain I, II, III and IV).  
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Scholars have utilized similar logic to outline the transition mechanism for 

associations between grammatical gender marking in languages and a number of other 

socioeconomic outcomes (Hicks et al, 2015; Santacreu-Vasut et al, 2014; Santacreu-

Vasut et al, 2013; Shoham et al, 2017). In addition to the direct contribution of females to 

innovative outputs, their indirect influence through group diversity may also be relevant. 

Literature on the subjects of group creativity and collaborative innovation presents 

numerous theoretical and empirical deliberations on this topic, substantiating a view that 

the lack of diversity in groups may inhibit the quality of resulting innovations (Milliken, 

Bartel, and Kurtzberg, 2003; Osborn, 1953; Austin, 1997; Bantel and Jackson, 1989; 

McLeod, Lobel and Cox, 1996). Although groups comprised of individuals with 

considerable visible differences (such as race, age, or gender) may experience higher 

levels of emotional conflict (Brewer, 1979; Jehn, Northcraft and Neale, 1999), such 

initial effects are likely to be attenuated when members perceive that they are working 

toward a common goal (Deutsch, 1973; Sherif, Harvey, White, Hood and Sherif, 1961). 

Furthermore, cognitive diversity that stems from a higher level of female participation in 

teams is likely to increase the range of perspectives and opinions that group members 

bring to particular tasks, thus enhancing task-related creative efforts and performances 

(Stasser, 1992; Austin, 1997; McLeod, et al, 1996). 

Accordingly, we propose that a higher level of gender marking within the 

language structure inhibits innovative output and performance of associated societies. 

Therefore: 

Hypothesis 1a: A higher level of grammatical gender marking in a country’s 

dominant language will have a negative effect on the quantity of innovative output. 
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Hypothesis 1b: A higher level of grammatical gender marking in a country’s 

dominant language will have a negative effect on the quality and performance of 

innovative output. 

 

Politeness, Reference to Self, and “Generalized Morality” 

Another recognized area that connects linguistics with behavioral attributes is the 

role of personal pronouns in establishing the extent of politeness in communication, as 

well as the range of ways to identify self in the development of human cognitive 

functions, the formation of cultural norms, and the distribution of socioeconomic 

outcomes (Muhlhausler and Harre, 1990; Kashima and Kashima; 1998; Hanks, 1990; 

Tabellini, 2008). In the literature, metrics of politeness have been constructed using 

second-person pronouns, while metrics of identification of self are based on the use of 

first-person pronouns (Helmbrecht, 2013; Kashima and Kashima, 1998).  

There are a number of documented grammatical differences in languages that 

concern the use of pronouns. For example, there is a documented differentiation that 

concerns the notion of a politeness distinction in the grammatical use of second-person 

pronouns, and the specific manner in which they express different degrees of respect, 

intimacy, or a degree of social distance toward the addressee. In German, for example, 

the polite pronoun “Sie” is the default form of address among socially distant adults, 

whereas the use of the familiar pronoun “Du” is the standard between interactions of 

socially close individuals. Some languages, such as Somali or Arabic, have no politeness 

distinction in the structure of second-person pronouns, while other languages, have 

binary politeness distinctions (such as in Spanish and Russian), multiple politeness 
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distinctions (such as in Romanian or Lithuanian), or dominantly avoid the usage of 

second-person pronouns for politeness reasons (such as in Indonesian and Japanese) 

(WALS, Ch. 45). Similarly, some languages have only one first-person singular pronoun 

that identifies the individual (such as the use of “I” in English), whereas other languages 

have multiple first-persons pronouns (such as the use of “Watashi”, Boku”, and “Ore” in 

Japanese) (Kuroda, 1992). 

In evaluating the influence of pronoun-related linguistic structures on the 

development of cultural norms, some authors argue that native speakers of languages 

with a low level of politeness distinction in the usage of second-person pronouns, as well 

as those with a single first-person singular pronoun, are inclined to internalize a 

perspective that the individual as opposed to the group or the community is the center of 

moral and social responsibility (Muhlhausler and Harre, 1990; Kashima and Kashima, 

1998). Tabellini (2008) invokes the concept of generalized morality to propose that 

differences in the grammatical use of pronouns in languages are associated with the 

development of cultural norms that align with either generalized or limited moral 

responsibility. This distinction relates to the application of norms of appropriate conduct 

either towards the broader society (as in generalized morality) or just with regard to a 

narrow group of closely associated individuals (Banfield, 1958; Platteau, 2000). Tabellini 

(2008) further argues that linguistic effects on the development of morality are critical to 

understanding how distant social and political history affects a wide range of current 

socioeconomic structures and outcomes. Davis and Abdurazokzoda (2016) utilized an 

expanded linguistic dataset of grammatical rules to reevaluate these claims in regard to 

the relationship between language structure, culture, and institutional quality. Their 
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findings confirmed the proposed causal relationship in Tabellini (2008), suggesting that 

these results are robust to the use of a new linguistic instrument.  

Furthermore, there is an established literature arguing that generalized trust and 

morality lead to a more collaborative social dynamic, better functioning of institutions, as 

well as superior economic outcomes (Banfield, 1958; Fukuyama, 1995; Coleman, 1990). 

Additionally, authors have offered evidence that generalized trust and morality has a 

favorable effect on the functioning of institutions (Platteau, 2000; Tabellini, 2008), 

participation in civic activities, effectiveness of administrative and governmental bodies 

(Shleifer, La Porta, Lopez-de-Silanes, Vishny, 1997). It has been related to the evaluation 

of a wide range of measures of economic performance, including GDP growth, 

investment rates, and per capita income (Knack and Keefer, 1997). Finally, in the 

international joint-venture literature, Ertug, Cuypers, Noorderhaven, and Bensaou (2013) 

find that the perceived trustworthiness between joint venture partners, and, therefore, the 

dynamic of cross-border inter-organizational collaborations, is influenced by the general 

propensity to trust the organizations’ home country.  

In the technology and innovation management literature, scholars have recognized 

that creative individuals highlight the importance of collaborative social factors, such as 

mentoring, on their innovative achievements (Gardner, 1993; John-Steiner, 2000). 

Although there is a long history portraying creativity from an individualist perspective, 

more recent studies increasingly emphasize the important role of collaborative factors 

(Hennessey, 1995; Amabile, 1996). It is now recognized that such factors can influence 

innovative behaviors and performance (Paulus and Nijstad, 2003). For example, Hooker, 

Nakamura and Csikszentmihalyi (2003) argue that scientific groups offer not only a 
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direct means for creative learning, but they also support continued innovation through the 

development of social connections and networks. Extending this perspective, Carnabuci 

and Dioszegi’s (2015) empirical study shows that people with an innovative cognitive 

style tend to be most productive when they are embedded into a closed social network of 

densely interconnected contacts. Levine, Choi, and Moreland (2003) establish that group 

newcomers increase innovation, and assess the factors that influence this process. West 

(2003) emphasizes the importance of teamwork in the implementation of innovations. He 

also highlights the specific collaborative processes that enhance inter-organizational 

adaptation and sharing of creative knowledge. Furthermore, Singh and Fleming (2010) 

compare and contrast individual and collaborative inventions and find that collaboration 

reduces the probability of very poor results while simultaneously increasing the 

likelihood of extremely successful innovation outcomes. Finally, Taylor and Greve 

(2006) conduct an analysis of the comic book industry, finding that, on average, team 

creations have both higher performance and higher variance of performance, compared to 

those produced by the single creators. 

We have pointed to evidence that differences in the grammatical use of pronouns 

in languages affect the development of either generalized or limited moral responsibility. 

Accordingly, we utilize the notion of generalized morality and its relation to economic 

outcomes, and propose that variance across these linguistic structures influences 

socioeconomic activities, including those that contribute to the innovation-related 

functions (see Figure 2.2, the pathway along the chain I, V, VI, VII). Based in these 

arguments, we state several hypotheses.  
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First, we propose that a higher level of politeness distinction in languages, 

measured by second-person pronoun usage will have a favorable effect on innovation 

output and performance. Therefore:  

Hypothesis 2a: A higher level of politeness distinction in a country’s dominant 

language will have a positive effect on the quantity of innovative output. 

Hypothesis 2b: Higher level of politeness distinction in a country’s dominant 

language will have a positive effect on the quality and performance of innovative output. 

Second, we hypothesize that the presence of multiple first-person singular 

pronouns in languages will have a favorable effect on innovation output and 

performance. Therefore:  

Hypothesis 3a: The presence of multiple first-person singular pronouns in a 

country’s dominant language will have a positive effect on the quantity of innovative 

output. 

Hypothesis 3b: The presence of multiple first-person singular pronouns in a 

country’s dominant language will have a positive effect on the quality and performance 

of innovative output. 
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Figure 2.2. Transition Mechanism for the Effects of Gender Marking and the Use of 

Pronouns in Language Structure on Innovation Performance (Conceptual Framework) * 

 

 

 

Research Methods 

Data Sources and Measures 

We test our hypotheses by analyzing the relationships between the numeric 

indices for the outlined linguistic structures (grammatical gender marking, politeness 

distinction in the use of second-person pronouns, and use of first-person singular 

pronouns), and measures of innovation output and performance. We use three well-

known measures of innovation that capture both quantity and quality: patenting output, 

citation counts, and the distribution of the Global Innovation Index (GII) scores. Our 

consolidated panel database included measures of linguistic structure, patenting, and GII 

records, as well as data on a number of control variables, over a six year period from 

2010 through 2015. The chosen time-frame allowed sufficient time for the accumulation 

of representative records of citations for the more recently registered patents. 

We utilized linguistic records from the World Atlas of Linguistic Studies (WALS, 

Ch. 30, 31, 44, and 45) in order to construct our gender-marking and second-person 

* Solid errow between Language Structure and Innovation Performance indicates associations that are explicitly estimated in this study

* Framework inside the dotted line reflects our conceptual argument for the transition of the explicitly measured associations
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pronouns indices, and adopted the first-person pronouns index from the Kashima and 

Kashima (1998). The data on patents and citations was collected from the United States 

Patent and Trademark Office (USPTO). The distribution of the GII scores was obtained 

from the Global Innovation Index reports (Global Innovation Index [2011-2017]: 

Dataset/Material). Information on our control variables was sourced from the World 

Bank database (The World Bank, World Development Indicators [2010-2015]), 

Britannica World Data, and the House et al (2004) publication. The total number of 

observations in our base estimation models ranges from 8,436 to 17,316 when the 

dependent variable is the number of patents, from 2,447 to 3,440 when the dependent 

variable is the number of citations per patent, and from 221 to 493 when the dependent 

variable is the GII (see Tables 2.3-2.6 for details).  

Dependent Variables 

We used three different dependent variables:  

1. Patents – a count of patents as a measure of the quantity of innovative output (Hall, 

Jaffe, and Trajtenberg, 2001).  

2. Patent citations – a count of citations per patent as a measure of the quality of 

innovative output (Hall, et al., 2001).  

3. GII – the Global Innovation Index. Global Innovation Index incorporates data from 

more than 30 sources, and reflects information on five innovation input and two 

innovation output-related variables (see Figure 2.3 for details).  

 

 

 



37 
 

Figure 2.3: The Global Innovation Index 

 

 
 

“The Global Innovation Index (GII) is an evolving project that builds on its previous 

editions while incorporating newly available data and that is inspired by the latest 

research on the measurement of innovation. The GII relies on two sub-indices—the 

Innovation Input Sub-Index and the Innovation Output Sub-Index—each built around key 

pillars. 

Five input pillars capture elements of the national economy that enable innovative 

activities: (1) Institutions, (2) Human capital and research, (3) Infrastructure, (4) Market 

sophistication, and (5) Business sophistication. Two output pillars capture actual 

evidence of innovation outputs: (6) Knowledge and technology outputs and (7) Creative 

outputs. 

Each pillar is divided into sub-pillars and each sub-pillar is composed of individual indicators 

(81 in total in 2017). Sub-pillar scores are calculated as the weighted average of individual 

indicators; pillar scores are calculated as the weighted average of sub-pillar scores. 

Four measures are then calculated: (1) Innovation Input Sub-Index: is the simple average 

of the first five pillar scores; (2) Innovation Output Sub-Index is the simple average of 

the last two pillar scores; (3) The overall GII score is the simple average of the Input and 

Output Sub-Indices; (4) The Innovation Efficiency Ratio is the ratio of the Output Sub-

Index over the Input Sub-Index. The GII gathers data from more than 30 sources, 

covering a large spectrum of innovation drivers and results; privileging hard data over 

qualitative assessments (only five survey questions were included in the GII 2017). The 

framework is revised every year in a transparent exercise to improve the way innovation 

is measured”.  
 
Source: Global Innovation Index [2017]: Data/Material 
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The use of patents and citations is an accepted approach to estimate both the 

quantity and quality of innovation output (Singh and Fleming, 2010; Stuart and Podolny, 

1996; Mudambi and Swift, 2014). However, patenting metrics focus on only one aspect 

of the innovation process. In order to incorporate a broader view of innovation, we 

utilized the Global Innovation Index as an alternative measure of performance. With the 

use of the GII, in addition to the use of patenting and citation records, we have a 

relatively complete view of innovation output and performance.  

Independent Variables 

Independent Variable 1 (Gender Index): We followed Gay, Santacreu-Vasut, and 

Shoham (2013) in constructing the gender index, which measured the intensity of gender 

marking in languages. It is constructed by amalgamating three different dimensions of 

linguistic gender marking. The World Atlas of Linguae Structures presents four chapters 

that concern the linguistic differences in gender marking. Our Gender index incorporated 

information on differences in languages from three of the four chapters into a single 

measure of intensity of grammatical gender marking.  

The first dimension differentiates the total number of genders (WALS, Ch.30), 

since some languages, such as Finnish or Vietnamese, have no grammatical gender 

system, while other languages have two or more genders. This dimension of the Gender 

Index is measured with a dummy variable equal to one for languages with two genders 

(as this is a structure in which gender is most explicit), and zero for languages that have a 

number of genders that is different from two.  

The second dimension differentiates sex-based and non-sex-based gender system 

in languages (WALS, Ch.31). Linguistic gender systems can be based on biological sex 
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or on a number of other categories (such as animate versus inanimate or human versus 

non-human). This dimension of the Gender Index is measured with a dummy variable 

that is equal to one for languages with biological sex-based system, and is equal to zero 

for languages that have an alternative gender system.  

Finally, the third dimension differentiates gender distinctions in independent 

personal pronouns (WALS, Ch. 44). Some languages have no gender distinction in 

personal pronouns. Other languages have gender distinctions in third person pronouns, in 

first or second person pronouns, or in third plus first and/or second person pronouns. 

Languages that have gender distinctions in third plus first and/or second person pronouns 

represent a structure in which gender is most explicit in the pronominal system. This 

dimension of the Gender Index is measured with a dummy variable that is equal to one 

for languages that have gender distinction in third plus first and/or second person 

pronouns, and is equal to zero for languages that have an alternative pronominal system.  

The consolidated Gender Index is the sum of the dummy variables for the three 

outlined grammatical dimensions: (Gender Index = Number of Genders (0/1) + Sex-

Based Genders (0/1) + Genders in Pronouns (0/1). This generates a four-way categorical 

variable where Gender Index ∈ {0,1,2,3}).  

Independent Variable 2 (Second-Person Pronoun Index): We utilized WALS (Ch. 

45) information in constructing the Second-Person Pronoun Index, which measured the 

linguistic differentiation in the level of politeness in languages. This relates to the specific 

manner in which they express different degrees of respect, intimacy, or a degree of social 

distance toward the addressee. The Second-Person Pronoun Index includes a value equal 

to zero if the language has no politeness distinction in the structure of second-person 
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pronouns, a value of one if it encodes a binary politeness distinction, a value of two if it 

encodes multiple politeness distinctions, and a value of three if second-person pronouns 

are dominantly avoided for politeness reasons. This methodology generates a four-way 

categorical variable, where the Second-Person Pronoun Index ∈ {0,1,2,3}.  

Independent Variable 3 (First-Person Pronoun Index): The First-Person Pronoun 

Index differentiates languages that have a single first-person singular pronoun and those 

that have multiple such pronouns (1 = single pronoun; 2 = multiple pronouns). This 

methodology generates a two-way categorical variable, where the First-Person Pronoun 

Index ∈ {1,2}. We source the values and the methodology for this index from Kashima 

and Kashima (1998, Appendix A).  

Control Variables 

There is a well-documented association between innovation performance and 

numerous country level characteristics that make up the national system of innovation 

(Lundvall, 2007). These include the level of economic development, institutional and 

legal environment, political structure, broad cultural attributes, and geographic locus 

(Abramovitz, 1986; Grossman and Helpman, 1993; Platteau, 2000, Utterback, 1987; 

Almeida and Phene, 2004; Boschma, 2005; Pavitt, 2000; House at al., 2004; Dowrick and 

Nguyen, 1989). We include control variables to capture the relevant aspects. We control 

for the countries’ size, level of development, and quality of regulatory and legal 

environment by including measures of population size, GDP per capita, and estimated 

time it takes to enforce a contract (in days). We further control for countries’ colonial and 

communist past, differences in broad cultural attributes, and their location (measured by a 

distance from equator).  
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We further control for the share of speakers of the dominant language in the 

population (Shoham et al., 2017; Santacreu-Vasut et al., 2013). Controlling for the share 

of speakers of the dominant language is important, as we are using the dominant 

language of each country for the construction of our linguistic indices, and not all 

residents of countries are speakers of these countries’ dominant languages. Tables 2.2, 

2.3, 2.4 and 2.5 present summary statistics and pairwise correlation matrices for the key 

variables we used in our analysis.  

 

Table 2.2. Descriptive Statistics for the Analysis of Patents and Citations per Patent 

 

Variable Obs. Mean Std. Dev. Min Max 

            

1. Number of Patents 33300 3.0 43.1 0.0 3858.0 

2. Citations Per Patent 3901 39.3 307.5 0.0 11664.0 

3. Gender Index 17556 1.5 1.2 0.0 3.0 

4. 2nd Person Pronoun Index 17784 0.9 0.8 0.0 3.0 

5. 1st Person Pronoun Index 16872 1.1 0.4 1.0 2.0 

6. Population (total) 32832 45.7M 158.0M 30.2K 1.37B 

7. GDP Per Capita 29070 20598 25274 307 163352 

8. Time to Enforce Contract 
(days) 

28576 602.6 291.7 150.0 1642.0 

9. Colonial Past  27132 0.6 0.5 0.0 1.0 

10. Communistic Past 27132 0.2 0.4 0.0 1.0 

11. Distance to Equator 27132 0.3 0.2 0.0 0.7 

12. GLOBE Index 10260 4.1 0.6 3.1 5.4 

13. Speakers % 23940 79.2 19.9 21.0 100.0 
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Table 2.3. Descriptive Statistics for the Analysis of the Global Innovation Index (GII)  

 

Variable Obs. Mean Std. Dev. Min Max 

      

1. Global Innovation Index (GII) 793 37.2 11.5 12.7 68.3 

2. Gender Index 510 1.5 1.2 0.0 3.0 

3. 2ndPerson Pronoun Index 498 0.8 0.8 0.0 3.0 

4. 1st Person Pronoun Index 468 1.1 0.3 1.0 2.0 

5. Speakers % 648 76.4 22.0 21.0 100.0 

6. GDP Per Capita 1142 15109 22260 214 163352 
7. Time to Enforce Contract 
(days) 1119 623.6 300.7 150.0 1715.0 

8. Population (total) 1280 33.3M 131.0M 9.8K 1.37B 

9. Colonial Past  714 0.6 0.5 0.0 1.0 

10. Communistic Past 714 0.2 0.4 0.0 1.0 

11. Distance to Equator 714 0.3 0.2 0.0 0.7 

12. GLOBE Index 270 4.1 0.6 3.1 5.4 
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Table 2.4. Pairwise Correlations. Variables for the Analysis of Patents and Citations per Patent 

Variable   1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Number of Patents   1                         

2. Citations Per Patent   -0.0213 1                       

3. Gender Index   -0.0731 -0.0642 1                     

4. 2nd Person Pronoun Index   0.1468 0.0947 -0.4457 1                   

5. 1st Person Pronoun Index   0.1368 0.0824 -0.4133 0.6180 1                 

6. Population (total)   0.0570 0.0166 -0.1461 0.0863 -0.0196 1               

7. GDP Per Capita   0.0528 -0.0095 -0.1098 -0.1577 0.1209 -0.1083 1             

8. Time to Enforce Contract    -0.0593 -0.0556 0.2907 -0.1413 -0.2766 -0.0648 -0.2632 1           

9. Colonial Past    -0.0627 -0.0193 0.1668 -0.0547 -0.1396 -0.0754 -0.4509 0.1317 1         

10. Communistic Past   -0.0348 -0.0154 -0.3690 0.2658 0.1463 0.1129 -0.2705 -0.1080 -0.0295 1       

11. Distance to Equator   0.0445 -0.0132 -0.3436 0.0217 0.0555 -0.0107 0.4566 -0.2941 -0.5248 0.3168 1     

12. GLOBE Index   -0.0030 -0.0278 -0.2281 -0.1183 0.2450 0.1672 0.5331 -0.4594 -0.1886 -0.1544 0.1979 1   

13. Speakers %  0.0473 0.0258 0.0237 0.0376 -0.0734 -0.0829 0.0775 -0.0017 -0.0973 -0.0661 0.2066 -0.0063 1 

 

Table 2.5. Summary Statistics. Variables for the analysis of the GII 
Variable   1 2 3 4 5 6 7 8 9 10 11 12 

               
1. Global Innovation Index (GII) 1                       

2. Gender Index   -0.3022 1                     
3. 2ndPerson Pronoun Index   0.1104 -0.3854 1                   
4. 1st Person Pronoun Index   0.2097 -0.4376 0.5566 1                 
5. Speakers %   0.3086 0.0492 0.1622 -0.0152 1               
6. GDP Per Capita   0.7975 -0.0781 -0.1200 0.1170 0.2110 1             
7. Time to Enforce Contract    -0.2993 0.3152 -0.1442 -0.2995 0.0325 -0.2223 1           
8. Population (total)   0.0294 -0.0682 0.1417 -0.0441 -0.1600 -0.0566 -0.0006 1         
9. Colonial Past    -0.4853 0.1537 -0.0212 -0.1429 -0.1473 -0.4475 0.1570 -0.0259 1       
10. Communistic Past   -0.0988 -0.3886 0.3241 0.1569 0.0453 -0.2601 -0.1014 0.0357 -0.0211 1     
11. Distance to Equator   0.6079 -0.2729 -0.0301 -0.0208 0.2855 0.4660 -0.2766 -0.0364 -0.4809 0.3200 1   
12. GLOBE Index   0.5230 -0.2202 -0.0813 0.2827 0.0219 0.4888 -0.4326 0.1294 -0.2180 -0.1552 0.1298 1 
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Estimation Strategy 

Main Models. We tested our hypotheses by utilizing several estimation 

methodologies. We used Tobit and Ordinary Least Squares (OLS) regression models for 

our main analyses, and we used the Heckman selection model and an Instrumental 

Variable approach for robustness tests.  

Specifically, in our main analyses when the dependent variable is the number of 

patents or citations per patent, we used a Tobit regression model. The Tobit model was 

selected to account for the fact that our patent and citation data is left censored (i.e. there 

are a number of countries with no patenting records, and there is a distribution of the 

number of patents and citations for the countries that do engage in the patenting activity 

during the time of our study). The use of the Tobit model allows us to measure the effect 

of language structure on the patenting and citation activity of countries that register 

patents at the USPTO, weighted by the likelihood of counties engaging in patenting 

during the time of the study. 

When the dependent variable was the GII, we used OLS regression model for 

estimation. Since all countries in this estimation are scored by the GII, and the resulting 

distribution is approximately normal, the use of the OLS model is appropriate. 

Furthermore, the risk of selection bias is not material, as the GII index is composed of 

countries that are well diversified both geographically and in terms of their relative levels 

of development. Specifically, the most recent GII ranking includes 48 high income 

economies, 35 upper-middle-income economies, 27 lower-income economies, and 17 

low-income economies, that together account for over 90% of the world’s population and 

over 97% of world GDP (Global Innovation Index [2011-2017]: Dataset/Material).    
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We run all our estimations using STATA 14. 

 

Results 

Main Results 

In Table 2.6, we report the results of the Tobit regression model where we 

estimate the effects of the Gender Index on the number of patents and citations per patent. 

Models 1 through 3 present the results when the dependent variable is the number of 

patents, while Models 4 through 6 report the results when the dependent variable is the 

number of citations per patent. Specifically, Models 1 and 4 report the coefficient of the 

Gender Index when the index is the only regressor, Models 2 and 5 report coefficients of 

all the control variables, and Models 3 and 6 are the full models that list coefficients with 

the Gender Index and all control variables. In the full model when the dependent variable 

is the number of patents (Table 2.6, Model 3), the coefficient for the Gender Index is -

22.96, and is statistically significant at 1% level, providing support for hypothesis 1a. The 

marginal effect of the Gender Index is -4.76. Our interpretation of this result is that, 

adjusting for the likelihood of a country to engage in patenting, a one unit increase in the 

Gender Index is expected to reduce a country’s annual number of registered patents by 

about 5. The observed effect suggests meaningful economic significance, as the mean 

annual number of registered patents for the countries in our comprehensive sample is 3. 

Even when we exclude all countries that did not register any patents during the 2010-

2015 period, the mean annual number of registered patents is about 5. In the full model, 

when the dependent variable is the number citations per patent (Table 2.6, Model 6), the 
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coefficient for the Gender Index is -9.133, but it is statistically insignificant, so that this 

test does not provide support for hypothesis 1b. 

 

Table 2.6. Tobit Regression Analysis of the Gender Index, Number of Patents, and 

Number of Citations per Patent 

 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

VARIABLES # of Patents # of Patents # of Patents CitatPerPat CitatPerPat CitatPerPat 

              

Gender Index -28.93***   -22.96*** -24.24***   -9.133 

  (1.430)   (2.446) (5.605)   (8.807) 

              

Population (total)   2.41e-07*** 2.57e-07***   2.11e-07*** 2.10e-07*** 

    (9.03e-09) (9.79e-09)   (2.91e-08) (3.30e-08) 

GDP Per Capita   0.00274*** 0.00296***   0.00364*** 0.00349*** 

    (0.000135) (0.000148)   (0.000523) (0.000607) 
Time to Enforce Contract 
(days)   -0.0988*** -0.0726***   -0.106*** -0.0946*** 

    (0.00873) (0.00928)   (0.0267) (0.0306) 

Colonial Past    -46.11*** -62.29***   -92.31*** -97.09*** 

    (5.617) (6.507)   (18.40) (20.58) 

Communist Past   -125.2*** -158.7***   -100.9*** -115.5*** 

    (9.079) (9.621)   (32.81) (34.23) 

Distance to Equator   103.5*** 31.10*   -126.5*** -133.9*** 

    (15.33) (16.46)   (47.59) (50.66) 

GLOBE Index   -52.93*** -60.71***   -87.16*** -88.03*** 

    (4.181) (4.350)   (12.34) (13.18) 

Speakers    1.883*** 2.552***   1.150*** 1.222** 

    (0.129) (0.157)   (0.411) (0.483) 

Constant -151.6*** -182.1*** -154.5*** 0.115 189.4** 203.1** 

  (11.86) (26.91) (28.98) (43.57) (90.87) (95.50) 

              

Observations 17,094 9,546 8,436 3,096 2,555 2,447 

df_r 17052 9497 8386 3054 2506 2397 

Standard errors in parentheses             

*** p<0.01, ** p<0.05, * p<0.1             

 

In Table 2.7, we report the results of the Tobit regression model where we 

estimated the effects of the Second-Person Pronoun Index on the number of patents and 

citations per patent. The information in Table 2.7 is organized and reported in the same 

way as in Table 2.6. In the full model when the dependent variable is the number of 
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patents (Table 2.7, Model 9), the coefficient for the Second-Person Pronoun Index is 

50.08, and it is statistically significant at 1% level, providing support for hypothesis 2a. 

The marginal effect is 10.6. Our interpretation of this result is that, adjusting for the 

likelihood of a country to engage in patenting, a one-unit increase in the Second-Person 

Pronoun Index increases a country’s annual number of registered patents by about 11. 

Once again, the observed effect suggests a high economic significance relative to the 

distribution of countries’ annual patenting records. In the full model, when the dependent 

variable is the number citations per patent (Table 2.7, model 12), the coefficient for the 

Second-Person Pronoun Index is 20.37, and it is statistically significant at 10% level, 

providing some support for hypothesis 2b. The marginal effect is 10.3. This estimated 

effect compares to the mean of the number of citations per patent of 39. Therefore, the 

observed marginal effect is over 25% of the mean, suggesting a meaningful economic 

effect on a quality-adjusted measure of innovation. 
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Table 2.7. Tobit Regression Analysis of the 2nd Person Pronoun Index, Number of 

Patents, and Number of Citations per Patent 

 

              

  Model 7 Model 8 Model 9 Model 10 Model 11 Model 12 

VARIABLES # of Patents # of Patents # of Patents CitatPerPat CitatPerPat CitatPerPat 

              

2nd-Person Pronoun Index 42.00***   50.08*** 40.86***   20.37* 

  (1.914)   (3.148) (6.819)   (10.42) 

Population (total)   2.41e-07*** 2.02e-07***   2.11e-07*** 1.79e-07*** 

    (9.03e-09) (9.56e-09)   (2.91e-08) (3.50e-08) 

GDP Per Capita   0.00274*** 0.00310***   0.00364*** 0.00360*** 

    (0.000135) (0.000144)   (0.000523) (0.000541) 

Time to Enforce Contract (days)   -0.0988*** -0.0710***   -0.106*** -0.0853*** 

    (0.00873) (0.00943)   (0.0267) (0.0312) 

Colonial Past    -46.11*** -9.215   -92.31*** -74.74*** 

    (5.617) (6.278)   (18.40) (21.87) 

Communist Past   -125.2*** -96.70***   -100.9*** -67.93* 

    (9.079) (9.948)   (32.81) (40.09) 

Distance to Equator   103.5*** 176.7***   -126.5*** -93.86* 

    (15.33) (16.46)   (47.59) (53.55) 

GLOBE Index   -52.93*** -49.08***   -87.16*** -79.95*** 

    (4.181) (4.243)   (12.34) (13.19) 

Speakers    1.883*** 1.216***   1.150*** 0.662 

    (0.129) (0.136)   (0.411) (0.474) 

Constant -236.7*** -182.1*** -256.2*** -93.90* 189.4** 150.9 

  (12.23) (26.91) (28.30) (54.24) (90.87) (98.08) 

              

Observations 17,316 9,546 8,436 3,347 2,555 2,500 

df_r 17274 9497 8386 3305 2506 2450 

Standard errors in parentheses             

*** p<0.01, ** p<0.05, * p<0.1             

 

In Table 2.8, we report the results of the Tobit regression model where we 

estimate the effects of the First-Person Pronoun Index on the number of patents and 

citations per patent. The information in Table 2.8 is organized and reported in the same 

way as in Tables 2.6 and 2.7. In the full model when the dependent variable is the number 

of patents (Table 2.8, Model 15), the coefficient for the First-Person Pronoun Index is 

117.2, and it is statistically significant at 1% level, providing support for Hypothesis 3a. 

The marginal effect is 24.2. Our interpretation of the result is that adjusting for the 
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likelihood of a country to engage in patenting, when a country’s dominant language 

structure has multiple first-person singular pronouns (as opposed to a single first-person 

singular pronoun), its annual number of registered patents is expected to be higher by 

about 24. The estimated economic significance is high relative to the distribution of 

countries’ annual patenting records (see above). When the dependent variable is the 

number citations per patent (Table 2.8, model 18), the coefficient for the single first-

person singular pronoun is 72.97, and it is statistically significant at 1% level, providing 

support for hypothesis 3b. The marginal effect is 36.8. The estimated economic effect of 

this coefficient is meaningful, indicating the significance of this index to the quality-

adjusted measure of innovative output.  
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Table 2.8. Tobit Regression Analysis of the 1st Person Pronoun Index, Number of 

Patents, and Number of Citations per Patent 

 

  Model 13 Model 14 Model 15 Model 16 Model 17 Model 18 

VARIABLES # of Patents # of Patents # of Patents CitatPerPat CitatPerPat CitatPerPat 

              

1st Person Pronoun Index 72.50***   117.2*** 68.00***   72.97*** 

  (3.881)   (6.223) (13.72)   (18.26) 

Population (total)   2.41e-07*** 2.38e-07***   2.11e-07*** 2.01e-07*** 

    (9.03e-09) (9.21e-09)   (2.91e-08) (3.03e-08) 

GDP Per Capita   0.00274*** 0.00276***   0.00364*** 0.00371*** 

    (0.000135) (0.000135)   (0.000523) (0.000523) 
Time to Enforce Contract 
(days)   -0.0988*** -0.0604***   -0.106*** -0.0566* 

    (0.00873) (0.00925)   (0.0267) (0.0304) 

Colonial Past    -46.11*** -21.10***   -92.31*** -66.63*** 

    (5.617) (5.724)   (18.40) (19.63) 

Communist Past   -125.2*** -94.94***   -100.9*** -56.12 

    (9.079) (10.18)   (32.81) (37.04) 

Distance to Equator   103.5*** 182.7***   -126.5*** -57.37 

    (15.33) (15.67)   (47.59) (50.55) 

GLOBE Index   -52.93*** -64.32***   -87.16*** -86.98*** 

    (4.181) (4.146)   (12.34) (12.38) 

Speakers    1.883*** 1.601***   1.150*** 0.878** 

    (0.129) (0.127)   (0.411) (0.416) 

Constant -276.6*** -182.1*** -305.5*** -133.6** 189.4** 54.47 

  (12.97) (26.91) (28.16) (55.74) (90.87) (97.60) 

              

Observations 16,428 9,546 8,658 3,440 2,555 2,538 

df_r 16386 9497 8608 3398 2506 2488 
Standard errors in 
parentheses             
*** p<0.01, ** p<0.05, * 
p<0.1             

 

 

In Table 2.9, we report the output of the OLS regression model, where we 

estimate the effects of all three linguistic indices (Gender, Second-Person Pronoun, and 

First-Person Pronoun) on the distribution of GII scores. Models 1 through 3 present the 

results for the Gender Index. Models 4 through 6 present the results for the Second-

Person Pronoun Index. Models 7 through 9 present the results for the First-Person 
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Pronoun Index. The remaining organization of Table 2.9 is similar to that of Tables 2.6-

2.8. In the full models, the coefficient for the Gender Index is negative and significant 

(providing further support for hypothesis 1b), and the coefficients of both Second-Person 

and First-Person Pronoun Indices are once again positive and significant (providing 

further support for hypotheses 2b and 3b, respectively). The economic relevance of these 

coefficients also appears to be quite significant. A one-position change in the Gender 

index is associated with change of 2 in the GII. A one-position change in the Second-

Person pronoun index is also associated with a change of 2 in the GII. A difference of 2 

in the GII roughly relates to the difference between the United States (59.81) and Ireland 

(57.19). A transition between the two values of the First-Person Pronoun Index is 

associated with a change of about 6.2 in the GII, that roughly relates to the difference 

between Norway (52.63) and Slovenia (46.87).(Global Innovation Index [2018]: 

Dataset/Material). 
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Table 2.9. OLS Regression Analysis of the Gender Index, 2nd Pronoun Index, 1st Pronoun Index, and the GII Index 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 
VARIABLES GII score GII score GII score GII score GII score GII score GII score GII score GII score 

                    
Speakers    0.0842*** 0.0856***   0.0842*** 0.0511***   0.0842*** 0.0650*** 
    (0.0174) (0.0166)   (0.0174) (0.0154)   (0.0174) (0.0167) 

GDP Per Capita   0.000246*** 0.000268***   0.000246*** 0.000255***   0.000246*** 0.000230*** 
    (4.05e-05) (3.66e-05)   (4.05e-05) (3.43e-05)   (4.05e-05) (3.45e-05) 
Time to Enforce Contract (days)   -0.000354 0.00171   -0.000354 -0.00164   -0.000354 -0.00150 

    (0.00105) (0.00114)   (0.00105) (0.00110)   (0.00105) (0.00116) 
Population (total)   2.23e-09** 3.21e-09***   2.23e-09** 8.16e-10   2.23e-09** 1.59e-09 
    (1.09e-09) (1.06e-09)   (1.09e-09) (1.17e-09)   (1.09e-09) (1.08e-09) 

Colonial Past    -0.622 -1.325   -0.622 3.193***   -0.622 1.721* 
    (0.916) (1.111)   (0.916) (1.088)   (0.916) (0.874) 
Communist Past   -0.0658 -1.955   -0.0658 0.658   -0.0658 1.802 

    (1.100) (1.238)   (1.100) (1.134)   (1.100) (1.334) 
Distance to Equator   13.92*** 10.24***   13.92*** 22.78***   13.92*** 20.86*** 
    (3.308) (3.097)   (3.308) (3.634)   (3.308) (2.943) 

GLOBE Index   4.911*** 3.925***   4.911*** 4.292***   4.911*** 3.900*** 
    (1.128) (1.035)   (1.128) (0.941)   (1.128) (0.920) 
Gender Index -2.969***   -2.035***             

  (0.406)   (0.467)             
2nd Person Pronoun Index       1.693***   1.810***       
        (0.638)   (0.473)       

1st Person Pronoun Index             7.108***   6.195*** 
              (1.397)   (0.986) 
Constant 44.21*** 5.611 12.09** 38.25*** 5.611 4.857 32.59*** 5.611 2.083 

  (0.934) (5.035) (4.808) (0.852) (5.035) (4.497) (1.743) (5.035) (4.542) 
                    
Observations 493 251 221 485 251 222 457 251 228 

R-squared 0.091 0.761 0.785 0.012 0.761 0.796 0.044 0.761 0.803 
Robust standard errors in 
parentheses                   

*** p<0.01, ** p<0.05, * p<0.1                   
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Robustness Checks 

We conducted a number of robustness tests in order to supplement our main 

analysis. Specifically, we analyzed our patenting and citation records by using a 

Heckman model and an Instrumental Variable approach in order to reduce the risk of 

selection and/or omitted variable biases. We also reran our main analysis after excluding 

the data of the United States and of five additional countries, and including the countries’ 

population literacy rates as an additional control variable. Furthermore, we reexamined 

the observed effect of linguistic gender marking on innovation after substituting the 

Gender Index with an expanded alternative Finally, we reran our main analysis after 

substituting the GLOBE index with an alternative cultural distance index, using the 

Schwartz cultural value orientation data (Schwartz, 2006).  

The Heckman model (Heckman, 1979; Villalonga, 2004) enabled us to address 

the potential selection bias arising from the likelihood of countries engaging in the 

patenting activity. We utilize country-level demographic, structural, and economic 

variables to estimate the probability of a country having a non-zero patent output, and 

then regress the independent variables on the adjusted patenting and citations records. We 

used the eight variables listed in the “control variables” section for the first-stage 

estimation of the model.   

We used an Instrumental Variable approach to address the possibility of an 

omitted variable bias that may not have been adequately addressed by the inclusion of our 

control variables. We utilized the “language family” variable as an appropriate 

instrument. The language family is a categorical variable that clusters world’s languages 

by their historical roots into fifteen major groups (such as the Austronesian, Indo-
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European, or Sino-Tibetan). There is a well-documented association between language 

families and the grammatical differences in languages (Dediu and Levinson, 2012; Pagel, 

Atkinson and Meade, 2007; Greenhill, Atkinson, Meade and Gray, 2010; Pagel and 

Meade, 2006). Since belonging to a particular language family influences the structural 

characteristics of languages (which is further supported by high correlations), the 

instrument satisfies the required relevance condition of an instrumental variable. 

Furthermore, the language family of the country’s dominant language is unlikely to 

influence its current patenting and citation activities, thus satisfying the necessary 

endogeneity condition. Therefore, the language family variable satisfies the requirements 

for a strong instrument.  

Next, we conducted a robustness test where we excluded the data for the United 

States, India, South Africa, Indonesia, Russia, and Malaysia from our analysis. Since the 

USPTO database reflects global patenting activity in the United States, excluding US-

domiciled patents from our analysis would control for the potential endogeneity issue. 

Excluding US data from the analysis also allowed us to control for the effects of 

potentially discriminatory patenting practices and related bias. This relates to the 

possibility that the US patent office treats domestic patent applicants more favorably than 

it does foreign applicants (Kaplinsky, 1989). Additionally, there are several important 

global economies where the population is native to a large number of diverse languages 

(India, South Africa, Indonesia, Russia, and Malaysia). For example, it is estimated that 

there are 122 major languages and 1599 non-major languages spoken in India (Census of 

India, 2001), and these languages relate grammatically to a number of different language 

families.  
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Furthermore, there is one additional gender-related chapter in WALS (Systems of 

Gender Assignment; WALS, ch.32). We excluded this chapter from the construction of 

the Gender Index as information on the related grammatical variables is available for a 

relatively small number of countries (also see Gay et al., 2013). However, we have 

created an alternative index (Gender Extended Index), where we use gender information 

on all four available structural categories and utilize it to conduct a robustness check of 

our main findings.  

Finally, we have re-run our main regressions after substituting the Globe index 

with the Schwartz index as an alternative measure of countries’ broader cultural 

dimensions.  

Heckman Model Results. In Table 2.10, we report the output of a Heckman 

selection model, where we estimated the effects of all three linguistic indices (Gender, 

Second-Person Pronoun, and First-Person Pronoun) on the number of patents and 

citations per patent. Models Heckman-1 through Heckman-3 report the results when the 

dependent variable is the number of patents, whereas Models Heckman-4 through 

Heckman-6 report the results when the dependent variable is the number of citations per 

patent. Models Heckman-1 and Heckman-4 present the results for the Gender Index, 

Models Heckman-2 and Heckman-5 present the results for the Second-Person Pronoun 

Index, and Models Heckman-3 and Heckman-6 present the results for the First-Person 

Pronoun Index. The coefficients for the Gender Index when the dependent variable is 

either patents or citations per patent is negative and significant (providing additional 

evidence confirming Hypotheses 1a and 1b). The coefficients of both Second-Person and 

First-Person Pronoun Indices when the dependent variable is either patents or citations 
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per patent are again positive and significant (further confirming Hypotheses 2a and 2b, as 

well as 3a and 3b, respectively). To further validate the absence of a selection bias, we 

reran the Tobit model after excluding all the countries that did not engage in any 

patenting activity during the time of the study. The results are consistent with our main 

findings, with negative coefficients for the Gender Index and positive coefficient for the 

Second-Person and First-Person Pronoun Indices (see Table 2.11 for details). 

 

Table 2.10. Heckman Regression Analysis of the Gender Index, 2nd Pronoun Index, 1st 

Pronoun Index, Number of Patents and Citations per Patent. Output for the 2nd Stage 

Estimation of the Heckman Model* 

 
              

  Heckman-1 Heckman-2 Heckman-3 Heckman-4 Heckman-5 Heckman-6 

VARIABLES # of Patents # of Patents # of Patents CitatPerPat CitatPerPat CitatPerPat 

              

Gender Index -5.610***     -18.08***     

  (0.689)     (6.384)     

2nd Person Pronoun Index   17.78***     30.46***   

    (1.090)     (7.198)   

1st Person Pronoun Index     402.6***     54.30*** 

      (1.455)     (14.17) 

Constant 16.47*** -7.875*** -462.6 67.75*** 17.23 -12.66 

  (1.274) (1.288) (0) (11.67) (12.37) (18.95) 

              

Observations 8,694 8,694 8,916 9,696 9,749 9,787 

p 0 0 0 0.00462 2.32e-05 0.000127 

chi2 66.34 266.0 76563 8.021 17.91 14.68 

Standard errors in parentheses             

*** p<0.01, ** p<0.05, * p<0.1             

*Output of the 1st stage estimation of the Heckman model is available upon request 
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Table 2.11: Tobit Model Analysis of the Gender Index, 2nd Person Pronoun Index, 1st 

Person Pronoun Index, and Number of Patents and Citations per Patent. Analysis 

Excludes Countries that did not Patent in 2010-2015 

 
  A-1 A-2 A-3 A-4 A-5 A-6 

VARIABLES # of Patents CitatPerPat # of Patents CitatPerPat # of Patents CitatPerPat 

              

Population (total) 2.73e-07*** 2.10e-07*** 2.25e-07*** 1.79e-07*** 2.53e-07*** 2.01e-07*** 

  (1.04e-08) (3.30e-08) (9.80e-09) (3.50e-08) (9.39e-09) (3.03e-08) 

GDP Per Capita 0.00427*** 0.00349*** 0.00445*** 0.00360*** 0.00412*** 0.00371*** 

  (0.000192) (0.000607) (0.000176) (0.000541) (0.000170) (0.000523) 

Time to Enforce Contract (days) -0.102*** -0.0946*** -0.0879*** -0.0853*** -0.0757*** -0.0566* 

  (0.00971) (0.0306) (0.00987) (0.0312) (0.00954) (0.0304) 

Colonial Past  -94.45*** -97.09*** -43.01*** -74.74*** -49.56*** -66.63*** 

  (7.152) (20.58) (6.714) (21.87) (6.008) (19.63) 

Communist Past -134.6*** -115.5*** -87.10*** -67.93* -81.01*** -56.12 

  (9.795) (34.23) (10.11) (40.09) (10.26) (37.04) 

Distance To Equator -63.34*** -133.9*** 57.19*** -93.86* 77.35*** -57.37 

  (17.88) (50.66) (17.58) (53.55) (16.61) (50.55) 

GLOBE Index -89.86*** -88.03*** -79.99*** -79.95*** -92.59*** -86.98*** 

  (4.914) (13.18) (4.716) (13.19) (4.557) (12.38) 

Speakers  1.839*** 1.222** 0.673*** 0.662 0.996*** 0.878** 

  (0.162) (0.483) (0.137) (0.474) (0.129) (0.416) 

Gender Index -11.61*** -9.133         

  (2.576) (8.807)         

2nd Person Pronoun Index     41.79*** 20.37*     

      (3.172) (10.42)     

1st Person Pronoun Index         103.8*** 72.97*** 

          (6.191) (18.26) 

Constant 34.14 203.1** -46.39 150.9 -103.2*** 54.47 

  (31.02) (95.50) (31.00) (98.08) (30.28) (97.60) 

              

Observations 7,326 2,447 7,770 2,500 7,992 2,538 

Standard errors in parentheses             

*** p<0.01, ** p<0.05, * p<0.1             

 

Instrumental Variable Model Results. In table 2.12, we report the output of the 

Instrumental Variable Tobit model, where we estimated the effects of all three linguistic 

indices (Gender, Second-Person Pronoun, and First-Person Pronoun) on the number of 

patents and citations per patent. As discussed earlier, we used a Language Family 

variable as an instrument in this estimation. The information in Table 2.12 is organized 

and reported in the same way as in Table 2.10. The coefficients for the Gender Index 
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when the dependent variable is either patents or citations per patent is negative, but 

significant only for the number of patents (providing further support for Hypothesis 1a). 

The coefficients of both Second-Person and First-Person Pronoun Indices when the 

dependent variable is either patents or citations per patent are positive and significant 

(providing further support for Hypotheses 2a and 2b as well as 3a and 3b, respectively). 
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Table 2.12. Instrumental Variable Analysis of the Gender Index, 2nd Pronoun Index, 1st Pronoun Index, and Number of Patents and 

Citations per Patent 
  IV-1 IV-2 IV-3 IV-4 IV-5 IV-6 
VARIABLES # of Patents # of Patents # of Patents CitatPerPat CitatPerPat CitatPerPat 

              
Speakers  1.922*** 0.742*** 1.169*** 1.134** 0.428 0.761* 
  (0.141) (0.128) (0.116) (0.486) (0.498) (0.419) 
Population (total) 1.31e-07*** 9.40e-08*** 2.19e-07*** 1.27e-07*** 1.12e-07*** 2.09e-07*** 
  (1.18e-09) (2.08e-09) (3.93e-09) (3.05e-09) (9.05e-09) (1.78e-08) 
GDP Per Capita 0.00240*** 0.00278*** 0.00243*** 0.00334*** 0.00356*** 0.00372*** 
  (0.000143) (0.000139) (0.000133) (0.000614) (0.000540) (0.000523) 
Time to Enforce Contract (days) -0.0549*** -0.0645*** -0.0370*** -0.0885*** -0.0725** -0.0337 
  (0.00892) (0.00891) (0.00900) (0.0311) (0.0326) (0.0323) 
Colonial Past  -41.58*** 0.912 -8.243 -95.06*** -63.12*** -53.83*** 
  (6.493) (6.210) (5.562) (20.55) (23.40) (20.50) 
Communist Past -158.3*** -77.51*** -92.80*** -117.8*** -47.57 -38.83 
  (9.180) (10.17) (10.13) (34.48) (42.38) (38.02) 
Distance To Equator 35.33** 174.8*** 239.5*** -129.0** -72.40 -23.06 
  (15.58) (15.96) (15.93) (50.62) (55.64) (52.95) 
GLOBE Index -62.21*** -44.40*** -66.83*** -86.91*** -75.31*** -86.02*** 
  (4.229) (4.097) (4.100) (13.15) (13.56) (12.38) 
Gender Index -38.57***     -14.09     
  (3.314)     (9.803)     
2nd Person Pronoun Index   62.35***     31.14**   
    (3.623)     (13.04)   
1st Person Pronoun Index     187.7***     107.2*** 
      (8.109)     (24.14) 
Constant -46.79 -220.5*** -356.5*** 215.1** 124.4 -12.77 
  (28.75) (27.74) (28.50) (95.74) (100.7) (102.8) 
              
Observations 8,436 8,436 8,658 2,447 2,500 2,538 
p 0 0 0 0 0 0 
chi2 57808 31410 6748 12560 7010 2840 
Standard errors in parentheses             

*** p<0.01, ** p<0.05, * p<0.1             
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Exclude USA, India, South Africa, Indonesia, Russia and Malaysia. Tables 2.15 

and 2.16 report the results of the Tobit and Heckman regression analyses, respectively, 

after excluding the data for the United States, India, South Africa, Indonesia, Russia, and 

Malaysia. As discussed earlier, this robustness test was designed to reduce the risk of a 

potential bias due to the possibly of discriminatory patenting practices at the USPTO as 

well as do to the particularly heterogeneous distribution of native speakers in the 

identified countries. The results are similar to our main analysis, with the same direction 

and levels of significance for all coefficients in both models, as well as similar 

magnitudes of related coefficients.  
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Table 2.15: Tobit Model Analysis of the Gender Index, 2nd Person Pronoun Index, 1st 

Person Pronoun Index, and Number of Patents and Citations per Patent. Excludes 

Information on United States, India, Russia, South Africa, Indonesia, and Malaysia 

 

  A-13 A-14 A-15 A-16 A-17 A-18 

VARIABLES # of Patents CitatPerPat # of Patents CitatPerPat # of Patents CitatPerPat 

              

Population (total) 
2.88e-
07*** 

2.28e-
07*** 

2.99e-
07*** 

2.26e-
07*** 3.15e-07*** 2.41e-07*** 

  (1.21e-08) (4.09e-08) (1.24e-08) (4.24e-08) (1.29e-08) (4.20e-08) 

GDP Per Capita 0.00312*** 0.00320*** 0.00356*** 0.00328*** 0.00331*** 0.00350*** 

  (0.000161) (0.000694) (0.000156) (0.000623) (0.000156) (0.000613) 

Time to Enforce Contract (days) -0.0671*** -0.0956*** -0.0201* -0.0557 -0.0398*** -0.0564 

  (0.0106) (0.0350) (0.0107) (0.0382) (0.0107) (0.0347) 

Colonial Past  -50.41*** -92.77*** 9.437 -47.45* -21.57*** -64.33*** 

  (7.263) (22.63) (7.143) (27.45) (6.703) (22.24) 

Communist Past -167.7*** -148.8*** -144.5*** -126.0*** -131.0*** -108.6** 

  (11.16) (44.65) (12.10) (47.28) (12.60) (47.71) 

Distance To Equator 69.56*** -126.8** 202.7*** -41.67 179.8*** -54.57 

  (18.27) (54.06) (18.19) (61.77) (17.81) (55.58) 

GLOBE Index -63.41*** -85.64*** -47.98*** -69.84*** -70.56*** -85.53*** 

  (4.586) (14.19) (4.358) (15.05) (4.389) (13.22) 

Speakers  2.600*** 0.932* 1.347*** 0.0618 2.262*** 0.622 

  (0.177) (0.544) (0.163) (0.633) (0.162) (0.525) 

Gender Index -20.15*** -10.65         

  (2.641) (9.747)         

2nd Person Pronoun Index     67.64*** 33.45***     

      (3.537) (12.70)     

1st Person Pronoun Index         119.0*** 74.05*** 

          (6.687) (19.23) 

Constant -187.8*** 229.9** -354.1*** 112.3 -376.3*** 74.31 

  (31.10) (103.1) (30.68) (107.6) (31.28) (107.2) 

              

Observations 7,992 2,337 7,992 2,390 7,770 2,389 

Standard errors in parentheses             

*** p<0.01, ** p<0.05, * p<0.1             

 

 

 

  



62 
 

Table 2.16: Heckman Model Analysis of the Gender Index, 2nd Person Pronoun Index, 1st Person Pronoun Index, Number of 

Patents and Citations per Patent. Excludes Information on United States, India, Russia, South Africa, Indonesia, and Malaysia  
  A-19 A-20 A-21 A-22 A-23 A-24 

VARIABLES # of Patents CitatPerPat # of Patents CitatPerPat # of Patents CitatPerPat 

                          
Population (total)   1.11e-08   2.77e-09***   -5.45e-11   2.87e-09***   -1.71e-09   2.89e-09*** 

    (4.52e-05)   (9.88e-11)   (0.00109)   (1.02e-10)   (2.00e-05)   (1.03e-10) 

GDP Per Capita   7.62e-05   2.67e-05***   -3.20e-06   2.61e-05***   -5.78e-06   2.62e-05*** 

    (1.206)   (1.19e-06)   (11.83)   (1.18e-06)   (0.0233)   (1.18e-06) 

Time to Enforce Contract   0.00714   -0.000265***   -0.000313   -0.000411***   -0.000829   -0.000407*** 

    (10.22)   (7.73e-05)   (538.0)   (8.04e-05)   (1.639)   (8.05e-05) 

Colonial Past    -0.926   8.28e-05   -0.428   0.0262   -0.410   0.0259 

    (0)   (0.0533)   (427,517)   (0.0526)   (164,367)   (0.0527) 

Communist Past   -5.055   -1.100***   -0.267   -1.300***   -0.282   -1.317*** 

    (0)   (0.0785)   (534,314)   (0.0867)   (80,574)   (0.0875) 

Distance To Equator   2.947   2.213***   -0.524   2.301***   -0.758   2.300*** 

    (0)   (0.144)   (1.179e+06)   (0.144)   (211,500)   (0.144) 

GLOBE Index   0.146   -0.308***   -0.121   -0.323***   -0.0956   -0.324*** 

    (17,699)   (0.0376)   (304,984)   (0.0380)   (37,208)   (0.0380) 

Speakers    0.00986   0.0146***   -0.00264   0.0147***   -0.00487   0.0148*** 

    (269.5)   (0.00130)   (7,502)   (0.00130)   (1,575)   (0.00130) 

Gender Index -6.642***   -19.17***                   

  (0.723)   (6.832)                   

2nd Person Pronoun Index         19.65***   33.96***           

          (1.177)   (7.617)           

1st Person Pronoun Index                 192.7***   59.08***   

                  (5.102)   (15.14)   

Constant 18.91*** 6.982 66.60*** -2.803*** -9.106*** 4.724 17.44 -2.685*** -209.8*** 5.618 -17.34 -2.700*** 

  (1.354) (0) (12.08) (0.231) (1.373) (1.952e+06) (12.32) (0.233) (5.891) (91,936) (20.09) (0.233) 

                          

Observations 8,226 8,226 8,823 8,823 8,226 8,226 8,876 8,876 8,004 8,004 8,875 8,875 
Standard errors in 
parentheses                          
*** p<0.01, ** p<0.05, * 
p<0.1                         
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Literacy Rate. There is established literature documenting the influence of 

societal levels of literacy on various economic outcomes, including those that concern 

innovation efforts and outputs (Van der Sluis, Van Praag and Vijverberg, 2005). We did 

not include literacy rate as a control variable in our main analysis as the available data is 

missing observations for a large number of countries (particularly for the period before 

2015), which would have significantly reduced our sample size and the explanatory 

power of our analysis. However, we have included available information regarding 

countries’ literacy rate as an additional control variable for the robustness check of our 

main model, when the dependent variable is the GII. We report the results in Table 2.13. 

Despite a reduction in the number of observations by about two-thirds, the results 

continue to indicate similar effects, with the negative and significant coefficient for the 

Gender Index and positive and significant coefficients for both Second-Person and First-

Person Pronoun Indices. Notably, although the magnitude of the coefficient value for the 

Gender index has declined slightly relative to the main model (from -2.035 to -1.527), the 

magnitudes of the coefficient values for the Second-Person and First-Person Pronoun 

Indices have actually increased (from 1.810 to 2.766 and from 6.195 to 8.631, 

respectively).  
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Table 2.13: OLS Regression Analysis of the Gender Index, 2nd Person Pronoun Index, 

1st Person Pronoun Index, and the GII Index. Analysis Includes Literacy Rate as an 

Additional Control Variable 
  A-7 A-8 A-9 

VARIABLES GII score GII score GII score 

        

Speakers  0.105*** 0.0212 0.0616** 

  (0.0245) (0.0286) (0.0245) 

GDP Per Capita 0.000141*** 0.000116*** 0.000125*** 

  (3.43e-05) (4.27e-05) (2.89e-05) 

Time to Enforce Contract (days) 0.00436*** 0.00206 0.000942 

  (0.00135) (0.00175) (0.00138) 

Population (total) -5.12e-10 -4.50e-09** 4.37e-10 

  (1.95e-09) (2.18e-09) (2.25e-09) 

Adult Literacy Rate 0.0692 0.114 0.104 

  (0.0818) (0.0991) (0.0725) 

Colonial Past -1.839 1.495 1.793 

  (1.623) (2.283) (1.283) 

Communist Past 0.924 1.772 2.025 

  (1.812) (2.074) (2.450) 

Distance To Equator 7.089 20.21*** 23.32*** 

  (5.189) (6.637) (4.024) 

GLOBE Index 10.94*** 12.47*** 7.984*** 

  (1.760) (1.943) (2.018) 

Gender Index -1.527**     

  (0.668)     

2nd Person Pronoun Index   2.766**   

    (1.077)   

1st Person Pronoun Index     8.631*** 

      (2.258) 

Constant -22.83** -34.35*** -27.03*** 

  (11.30) (10.49) (8.654) 

        

Observations 78 81 84 

R-squared 0.749 0.717 0.750 

Robust standard errors in parentheses       

*** p<0.01, ** p<0.05, * p<0.1       

 

 

Gender Extended Index. As discussed earlier, we used three of the four gender-

related chapters in WALS in the construction of our main Gender Index. Our approach 

reflected the availability of data, as information on the grammatical variables outlined in 

the excluded chapter (WALS, Ch. 32) is available for only a relatively small number of 

countries. However, we have created an alternative index (Gender Extended Index) 



   
 

 65 

where we use gender information on all four available structural categories, and utilize it 

to conduct a robustness check of our main findings. The results are reported in Table 

2.14. Model A-10 reports the results when the dependent variable is the GII. Model A-11 

reports the results when the dependent variable is the number of patents. Model A-12 

reports the results when the dependent variable is the number of citations per patent. 

Despite a significant reduction in the number of observations, the results continue to 

indicate similar effects, with negative and significant coefficients when dependent 

variables are either GII or the number of patents, and a negative but insignificant 

coefficient when the dependent variable is the number of citations per patent.   
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Table 2.14: Analysis of the Gender Extended Index. OLS Regression Analysis of the 

Gender Extended Index and the GII Index (Model A-10). Heckman Model Analysis 

of the Gender Extended Index and Number of Patents and Citations per Patent 

(Models A-11, A-12) 

  A-10 A-11 A-12 

VARIABLES GII score # of Patents CitatPerPat 

            

Speakers  0.0622***   -0.00278   0.00709*** 

  (0.0175)   (12,465)   (0.00119) 

GDP Per Capita 0.000274***   -9.41e-06   2.50e-05*** 

  (3.76e-05)   (26.95)   (1.14e-06) 

Time to Enforce Contract (days) 0.00193   -0.000392   -0.000958*** 

  (0.00156)   (1,025)   (9.32e-05) 

Population (total) 2.19e-09   -6.09e-10   2.19e-09*** 

  (1.36e-09)   (0.00154)   (7.86e-11) 

Colonial Past  1.739   -0.227   0.0597 

  (1.307)   (512,278)   (0.0509) 

Communist Past 0.146   -0.267   -0.896*** 

  (1.620)   (1.165e+06)   (0.0796) 

Distance To Equator 19.60***   -0.508   2.314*** 

  (4.062)   (2.029e+06)   (0.143) 

GLOBE Index 4.025***   -0.0442   -0.339*** 

  (1.178)   (633,948)   (0.0405) 

Gender Extended Index -1.497*** -0.662***   -2.773   

  (0.353) (0.179)   (2.318)   

Constant 8.545 5.613*** 5.901 46.72*** -1.886*** 

  (5.646) (0.490) (3.893e+06) (6.648) (0.248) 

            

Observations 167 6,696 8,977 

R-squared 0.785     

OLS: Robust standard errors in parentheses           

Heckman: Standard errors in parentheses           

*** p<0.01, ** p<0.05, * p<0.1           

 

Schwartz Cultural Distance Index. There is a criticism in the literature with 

respect to the use of the cultural distance indices in general (Shenkar, 2001; Tung and 

Verbeke, 2010), as well as the use of the GLOBE data in particular (Maseland and van 

Hoorn, 2009). In order to lower the risk of a related bias, we have utilized the Schwartz 

cultural dimensions data (Schwartz, 2006) as an alternative to the GLOBE index in our 

analyses. Specifically, we have followed Kogut and Singh (1988) methodology to 

consolidate the seven cultural value orientations in the Schwartz database into a cultural 
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distance variable (Kogut and Singh, 1988). We have then used this variable as a 

substitute to the GLOBE index in our main regression analyses. The results continue to 

indicate similar effects, with the negative and significant coefficient for the Gender Index 

and positive and significant coefficients for both Second-Person and First-Person 

Pronoun Indices. While we have not presented the related robustness tables, due to size 

limitation, they are available upon request.  

 

Discussion 

The findings of our study provide strong evidence that language structure is 

associated with innovation outcomes. These insights open a range of new avenues for 

innovation theory and research. None of the current models of knowledge creation 

currently includes linguistic structure or even language more generally, as an important 

covariate of innovation outcomes and performance. This paper therefore provides a 

starting point for a new and potentially fecund arena for innovation scholars. Our results 

suggest that many well-known theoretical correlates of innovation like collaboration and 

teamwork (Osterloh and Frey, 2000), as well as gender discrimination (Hoisl and 

Mariani, 2017), have far deeper roots than previously believed. This means that extant 

models of innovation based on pecuniary and non-pecuniary motivation may be under-

specified. Thus, the foundations of a wide range of extant studies of innovation may 

require buttressing, and perhaps some re-working through the inclusion of more primal 

language-based covariates. 

Our findings also have important implications for policy and practice. If 

differences in the grammatical structure of languages influence innovation-related 
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behavior and performance, then organizations and governments can take steps to either 

leverage or address the related outcomes. For example, the government of a country 

where language structures constrict innovation aptitude of its populace may be interested 

in subsidizing the development of child education products and programs (e.g. toys, 

games, educative audio and video materials, etc.) that address the related cognitive 

consequences. Such a government may also be interested in incorporating linguistic 

knowledge into the assessment of its existing laws and regulations (such as the gender-

related policies in various sectors). Similarly, multinational firms, or even national 

organizations, may be able to enhance their innovative efficiency by integrating linguistic 

information to structure R&D teams, locate infrastructure, or assess the productivity of 

their employees and competitors. Our results clearly indicate that linguistic context is 

important to the establishment of country-level and firm-level competitive advantages 

vis-à-vis innovation, particularly in the knowledge-intensive industries. Therefore, while 

our study does not explicitly test the relevance of language to the internationalization or 

GVC strategies of individual firms, it nevertheless has explicit implications not only to 

cross-country innovation processes, but also to specific industry-level and firm-level 

strategizing.  

In addition, our paper contributes to the ongoing deliberations on the subject of 

culture and international business. In the 2010 special issue on “Culture in International 

Business Research”, Rosalie L Tung and Alain Verbeke evaluate the evolution of 

research on this topic and discuss some of the pertinent conceptual and methodological 

issues. Among the presented challenges, the authors discuss (1) the assumptions of 

stability of cultural distance dimensions/scores for distance measures over time, and (2) 
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the questionable generalizations from a small number of assessed countries (Tung and 

Verbeke, 2010). In our study, we attempt to overcome each of these two challenges. 

Specifically, while the overall national culture changes, over time, the native languages 

of countries’ populations represent a stable cultural sub-factor over relatively long 

periods of time. Furthermore, we evaluate linguistic diversity, and its relevance to 

innovation outcomes, across a large sample of more than 100 countries, making our study 

generalizable to diverse cross-national contexts.  

Our study has several limitations that should be acknowledged. First, our 

empirical examination is designed to assess the effect of language structure on innovation 

output and performance, whereas the transition mechanisms for these estimated effects 

are not explicitly tested. For example, we rely on existing literature to infer that the effect 

of linguistic gender marking transitions to innovation output and performance via the 

influence on female participation in innovation-related functions. Similarly, we put 

forward an argument that the estimated effects of the linguistic differences in the use of 

first-and-second-person pronouns transition to the observed variation in innovation 

records by contributing to the formation of generalized morality. The data in our study 

also does not differentiate between the speakers of a single language and bilingual or 

multilingual individuals. Although existing literature stipulates that the cognitive 

influence of languages related to the particulars of the first native language acquired at 

the very young age (Kuhl and Meltzoff, 1996; Sera et al., 1994), the learning of 

additional languages may have moderating consequences that we did not explicitly 

measure or control for. 
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Importantly, our study design controls for variables that reflect national 

institutional environment as well as countries’ broad cultural dimensions. However, the 

relevance of specific institutional variables and cultural elements in the development of 

national innovation systems can benefit from further examination. In particular, we hope 

that future research will take a deeper evaluation of countries’ legal traditions, and how 

they may foster and/or inhibit societal innovation processes. Furthermore, the evaluation 

of “low-and-high” cultural dimensions (Hall, 1976) as mediating variables in the 

relationship between linguistic structures and innovation may provide valuable 

complementary perspectives. Finally, our study utilizes data for a six-year period from 

2010-2015. This time frame was selected as it allows the utilization of the Global 

Innovation Index (GII) as an alternative measure of societal innovation productivity. 

While this database provides an extensive record of information for a systematic 

assessment of our hypotheses, this time frame may also introduce temporal biases, as it 

does not properly account for a possibility that countries’ innovation developments may 

be different if much longer periods are considered. 

We have performed a number of robustness tests to control for alternative 

explanations. However, the processes that contribute to the heterogeneity of global 

innovation outcomes are extremely complex, so we cannot rule out the risk of an omitted 

variable bias with a complete certainty. Accordingly, addressing some of these 

limitations with alternative data and/or a different empirical setting or methodology 

presents a compelling avenue for future research. Specifically, testing the proposed 

transition mechanisms for the outlined linguistic structures is an important research 

opportunity. Furthermore, the natural next step in this direction of inquiry is to extend the 
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investigation of linguistic effects to other critical global economic variables, such as the 

willingness of people to engage in entrepreneurial projects, or the preferences of 

organizations in pursuing a particular strategy for expansion. Finally, while languages 

vary on many syntactic and other dimensions, we only evaluate three grammatical 

structures in this study, and broadening the evaluation to include other linguistic 

differences presents an underexploited opportunity for future research. 

 

Conclusion 

Previous research on the behavioral effects of language structure has documented 

the importance of language to a broad range of societal outcomes. The results of our 

study offer evidence that language structure is deeply connected to some of the most vital 

economic functions of a nation, and influence its competitive standing and performance 

with regard to innovation. In particular, a higher level of gender marking within the 

language structure inhibits innovation performance, whereas a greater level of politeness, 

and the blurring of self-reference, enhances it.  

Additionally, our study design and related findings contribute to the argument that 

the effects of language structure differ from the influence of broader cultural attributes, 

and persist across societies with otherwise highly differentiated cultures. In explaining 

the observed effects, we propose that a high emphasis on gender within languages 

contributes to the establishment of cultural norms associated with gender-based 

separation of tasks, thus impairing female participation in innovation-related activities. 

We further stipulate that the outlined differences in the extent of politeness and self-

reference contribute to the formation of cultural norms that identify with generalized 
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morality, leading to more collaborative processes, better functioning institutions, and 

superior innovation productivity and performance.  

In addition, the results of our study display high level of statistical and economic 

significance and persist in spite of several alternative model specifications and a number 

of controls and robustness measures. The empirical evidence for our hypotheses allows 

us to make contributions to the literature by providing tangible empirical support to the 

Sapir-Whorf theory of linguistic influence on behavior, while at the same time 

identifying a specific gap in existing theories of innovation. We contribute to the ongoing 

deliberations on the subjects of gender inequality, group creativity, and collaborative 

innovation. These findings, and the related inferences, highlight the importance of 

understanding the human capacity for language and the ways it contributes to some of the 

most vital socioeconomic outcomes. 
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CHAPTER 3 

THE GLOBAL CONNECTIVITY OF REGIONAL INNOVATION SYSTEMS IN 

ITALY: A CORE-PERIPHERY PERSPECTIVE 

 

Abstract 

In this paper, we advance our understanding of a country’s regional innovation systems 

(RIS) by evaluating the role of global connectivity. Our study context is Italy, a country 

whose RIS heterogeneity enables us to study systemic differences in performance within 

a common institutional setting. We analyse two forms of innovation connectivity: 

“reaching-out” processes whereby domestic Italian entities connect to external 

knowledge sources and “reaching-in” processes whereby foreign entities connect to and 

leverage knowledge resources within Italian regional innovation systems. We also use the 

European Union definition to detect whether a RIS is located in a “core” or “peripheral” 

area. We find that the connectivity of the Italian regional innovation systems to global 

knowledge resources has been rising significantly. However, this is being driven almost 

entirely by “reaching-in” processes managed by foreign entities. Further, we find that 

these foreign entities connect to Italian knowledge hotspots in the core regions of the 

north, as well as a growing number of knowledge centres in the peripheral regions of the 

south. The driver role of foreign entities in an advanced country’s RIS connectivity to the 

global environment is a key new finding. 

 

Keywords: Inventor Connectivity, Regional Innovation System, Core-Periphery 

Framework, Knowledge Sourcing, Global Innovation Network 
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Introduction 

The costs of engagement across geographic space, often called “spatial 

transaction costs” have been declining drastically in recent years and this decline has 

fuelled the globalization process. This has affected the production of tangible products, 

but it has been even more important for intangible products, such as information and 

ideas (McCann, 2005; Mudambi, 2008; Iammarino and McCann, 2013). For example, if 

certain knowledge is not available in the local environment, innovation actors can more 

easily tap into distant global centres of excellence to access the resources they need. An 

outcome of declining spatial transaction costs is the fine-slicing of global value chains 

(GVCs) (Gereffi, 1999; Mudambi, 2008). As a result, national systems of innovation 

have become interconnected in global innovation networks (Carlsson, 2006; Narula and 

Guimón, 2010). Consequently, geographical remoteness has become less of a 

disadvantage in accessing global markets, since even the most remote locations are now 

more accessible. 

In a global world, knowledge spillovers are facilitated by rising connectivity 

through two generic linkage types: organization-based (“pipelines”) and individual-based 

(“personal relationships”) (Lorenzen and Mudambi, 2013). Organization-based links are 

rooted in the role of MNEs and their subsidiaries as the main channel for knowledge 

integration (Mudambi and Navarra, 2004; McCann and Mudambi, 2005). These 

organizations are now able to increase their knowledge base by sourcing even the most 

tacit technical capabilities internationally (Cantwell, 1989; Cantwell and Santangelo, 

1999; Kuemmerle, 1999), and leveraging the differentials in innovation activities and 

knowledge resources across countries. Personal relationships are operationalized through 

schema such as professional connections (e.g., epistemic communities), ethnic (e.g. 
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diaspora networks), or educational and kinship ties. Individual-based knowledge 

spillovers thus rely on the ability of individuals in a community to overcome 

geographical distance to exchange and integrate knowledge. This has become possible as 

technology now enables real-time collaboration with peers located at a great distance, 

enhancing the process of leveraging knowledge through direct interactions and personal 

contacts (Saxenian, 1994 Saxenian, 2005; McCann, 2005; Awate and Mudambi, 2018).  

In this paper, we evaluate the nature and extent of global connectivity in terms of 

both organizations and individuals. We use this to examine its role in the development of 

innovation capabilities (Perri et al., 2017). We specifically explore the evolution of 

innovation patterns in Italy, a country context that incorporates significant diversity in 

terms of its economic geography, with extremely advanced (“core”) as well as relatively 

backward (“peripheral”) regions. We are therefore able to develop a core-periphery 

analysis of knowledge development within a homogeneous institutional setting. We 

analyse the Italian innovation system by disaggregating the global knowledge linkages of 

the country’s constituent industrial areas. Using patent analysis, we are able to discern 

major temporal shifts, and differences across regions and business sectors. Our 

overarching finding is that the connectivity of the Italian innovation system to the global 

system has been mainly driven by foreign entities “reaching in” rather than Italian entities 

“reaching out”. 

Further, we assess whether and to what extent Italian core and peripheral regions 

are on a path of integration within the global innovation network by identifying major 

innovative actors, and assessing the nature and evolution of their connectivity. Our 

findings exemplify that both core and peripheral regions in Italy are witnessing increases 
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in connectivity to the global innovation system, mainly driven by foreign entities 

“reaching in”. Finally, our findings illustrate important inter-regional variation in 

knowledge development processes with important insights at different levels of analysis, 

be that firms, industries, regions, or countries. 

The driver role of foreign entities in an advanced country’s RIS connectivity to 

the global environment is an important new finding. It suggests a new line of research, 

investigating the extent to which the share of “reaching in” vs. “reaching out” differs 

across advanced countries’ innovation systems. It is possible to conjecture that advanced 

countries may separate into two groups, leading and following, much as non-advanced 

countries are differentiated into emerging and poor countries. 

Our data analysis presents an overview of relevant temporal developments and 

associations. We do not undertake a robust testing of causal relationships among our 

study variables. Our objective is to assess the underlying complexities of the connectivity 

of regional innovation systems to the global system. Our hope is that this study will 

contribute to the on-going deliberations in the literature, providing a foundation and a 

catalyst for a more focused and robust studies that examine causation, utilizing new data 

and considering alternative empirical settings.  

The paper is organized as follows. In the following research context section, we 

present an overview of the relevant literature on the subject of innovation, connectivity, 

and global linkages. We then delineate our conceptual framework and present our 

theoretical arguments. In the next section we discuss our empirical setting and 

methodological analysis. The subsequent section presents the findings of our longitudinal 
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analysis of the regional innovation systems within Italy, and our takeaways and 

discussion. In the final section, we present some concluding remarks. 

 

Research Context 

International Business and Economic Geography 

Both international business (IB) and economic geography (EG) are interested in 

the creation of value in the context of location. Within OLI, for many years the dominant 

research paradigm in IB, the “L” stands for location. However, as noted by Dunning 

(1998), this pillar of the paradigm received relatively little attention from IB scholars for 

many years. Recently, IB scholars have begun pay more attention to the nuances of space 

and incorporate insights from the EG literature (Cantwell, 2010). In so doing, they have 

uncovered a number of firm-specific nuances of space, notably the influence of regional 

rather than global strategies (Rugman and Verbeke, 2004), the importance of the 

subnational (and even intra-urban) context on international business outcomes (Stallkamp 

et al., 2018), and the role of national borders as discontinuities in smoothness of 

geographic space (Beugelsdigk and Mudambi, 2013). In turn, EG scholars have taken on 

board numerous insights from IB research on the nature of the cross-border organization, 

mainly the MNE. This has enabled them to enrich their analyses of space by recognizing, 

for example, the importance of organizational pipelines in fostering connectivity between 

locations (Bathelt, et al., 2004), the impact of organizations in proximity (Boschma, 

2005) and the nature of localized learning (Belussi et al., 2008). 
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Regional Innovation Systems, Connectivity and Global Linkages 

The paradigm shift to information and communication technologies (ICTs) has 

made it simpler to overcome physical distance up to a point in which all the production 

factors may now be considered mobile (Stallkamp and Schotter, 2019). Consequently, 

both firms and individuals are now able to manage resource allocation decisions by 

assessing global opportunities and leveraging location advantages. Accordingly, the fine-

slicing of the global value chain, and the relocation of production and knowledge 

activities to more efficient locations is now an acknowledged reality (Gereffi, 1999; 

Mudambi, 2008).  

Even though globalization has had some impact on socioeconomic activities in 

essentially every part of the world, different countries experience this phenomenon at 

different paces and scales. Even regions within the same country often have different 

experiences. As a result, shrinking between-country differences have been accompanied, 

in many instances, by within-country polarization (Iammarino and McCann, 2013). 

Accordingly, as opposed to becoming «flat», the world today has become more uneven, 

or more «spiky» (Florida, 2005). Furthermore, worldwide connectivity has resulted in a 

high level of interdependence among geographically dispersed economic actors, 

increasing their embeddedness in multiple locations (Meyer, et al., 2011).  

Global connectivity may now be manifested via a variety of different 

mechanisms, such as corporate headquarter functions, the management of foreign 

subsidiaries, human capital mobility patterns, research collaboration developments, trade 

exchanges, transportation networks, financial linkages, and corporate asset management 

processes (Coffano et al., 2017). Therefore, the stakeholders who are now directly 
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involved in cross-border economic and innovative activities have expanded, both at the 

actor level (i.e., single-plant firms, MNEs, individual inventors, public actors) and the 

location level (i.e., cities, metropolitan areas, clusters/industrial districts, broader regions, 

and nation-states). All these participants contribute to the global connectivity in different 

ways, further increasing the complexity of the process. 

In evaluating the outcomes of globalization, scholars assert that the recent global 

economic expansion has been dominated by activities undertaken within a network of 

major knowledge nodes (Florida, 2005; Awate and Mudambi, 2018) that have been called 

city regions (Scott, 2001). They are linked together in a hierarchy, with global centres of 

excellence at the top, serviced by regional centres and local centres (Meyer et al., 2011). 

These city regions tend to be the central operating bases for globally connected firms 

(Goerzen et al., 2013; Iammarino and McCann, 2013; Asmussen et al., 2018) that have a 

major role in creating and maintaining the “pipelines” that link these locations (Lorenzen 

and Mudambi, 2013).  

This frame of reference highlights the expanding role of “global cities” – the apex 

of the network of city regions – as focal locations of concentrated global linkages, thus 

making them dominant centres of innovation activity and entrepreneurial efforts (Sassen, 

2013; Armington and Acs, 2002; Goerzen et al., 2013; Asmussen et al., 2018). These city 

regions are the geographic centres where knowledge is developed and warehoused 

(Cooke, 2001)1. Accordingly, the behaviour and performance of innovation actors in city 

 
i There is an enormous body of research on the geographic concentration of economic 

activity going back to Marshall (1919) that has developed and analyzed the concept of 

“clusters”. However, clusters are technically locations that specialize in a single industry 

wherein firms accrue the agglomerative benefits of untraded externalities. In this paper, 

we use the broader term of city region that includes clusters but also major population 
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regions has been evaluated from a number of alternative perspectives, documenting the 

relevance of different types of networks and network linkages (Casper, 2007; Eisingerich 

et al., 2010). These include the role of local exchanges and face-to-face interactions 

(Biggiero and Sammarra, 2010; Storper and Venables, 2004), as well as the influence of 

external factors, such as the relative level of environmental visibility and uncertainty 

(Eisingerich et al., 2010). Furthermore, these structures and processes have been 

evaluated across diverse national contexts, such as Italy and the United Kingdom 

(Boschma and Ter Wal, 2007), Germany (Krätke, 2010), Canada (Bell, 2005), and the 

United States (Casper, 2007), as well as in various industrial settings, such as the 

aerospace (Turkina et al., 2016); footwear (Boschma and Ter Wal, 2007); mutual funds 

(Bell, 2005), and biotechnology (Casper, 2007).  

A broad-based range of related insights arise from this literature. Notably, the 

operating dynamic of major players that are engaged in activities in these city regions is 

not static, and their connectivity and overall innovation strategies continue to evolve 

(Cano-Kollmann et al., 2016). As advances in technological sophistication increase the 

complexity and size of transmittable knowledge, the ability to effectively create and 

diffuse knowledge requires increasing amounts of absorptive capacity, capabilities, and 

skills (Cantwell and Santangelo, 1999; Cohen and Levinthal, 1990). To develop the 

necessary capabilities, and to avoid technological stagnation, innovation agents now seek 

access to relevant knowledge “hotspots” in numerous, often distant locations (Bathelt et 

al., 2004; Giuliani, 2013). Consequently, when cutting-edge knowledge is not available in 

the local environment, proactive innovation actors, especially MNEs, are able to tap into 

 

centers wherein economic agents derive the benefits flowing from the diversity of local 

resources.  
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both proximate and remote global centres of excellence more easily than ever before 

(Gereffi, 1999). Therefore, national systems of innovation have become interconnected in 

a global innovation network spanning across geopolitical borders and presenting 

numerous risks and opportunities for local and global players (Benito and Narula, 2007; 

Narula and Guimón, 2010). 

Past empirical evidence generally supports the view that the global innovation 

system is anchored on geographic knowledge hotspots located in such city regions 

(Hannigan et al., 2015). Accordingly, achieving network centrality in this system was 

considered a key strategy for successful innovation in the increasingly globalized 

knowledge development process. However, more recent evidence shows that the 

increasing intensity of competition amongst locations has made progress toward 

centrality in the global innovation network increasingly challenging (Awate and 

Mudambi, 2018). This evidence further stipulates that participants in innovation clusters 

now strive to combine high local specialization with global connectivity in order to 

promote the sustainable development of innovation capabilities (Cano-Kollmann et al., 

2016). Therefore, geographic proximity is increasingly viewed as neither a necessary nor 

a sufficient condition for inter-organizational learning and innovativeness (Boschma, 

2005). Building on this perspective, Boschma and Frenken (2009) have developed an 

“evolutionary” view regarding the development of innovation networks, arguing that 

proximity among innovation agents does not necessarily increase their innovative 

performance, and may even inhibit it under certain circumstances. They specifically 

stipulate that innovation performance depends on the optimal level of proximity between 

relevant participants, and that such proximity reflects the geographic distance among 
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agents, but also includes a balance of different types of local and non-local linkages 

among innovators. 

Accordingly, while local resource munificence remains an important condition for 

a city region to achieve and sustain a leading position in the global knowledge 

development process, it is no longer sufficient. The connectivity of economic actors, and 

the consequent flow of knowledge and expertise, has become increasingly central to 

economic success at several levels, including individual entrepreneurs, organizations, city 

regions, and even broader geographic regions. In this paper, we utilize the unique 

characteristics of city regions in Italy to assess the relevance of both the organization-

based and individual-based connectivity to relevant economic outcomes.  

Regional Patterns of Innovation and Peripherality 

The growing geographic polarization of global connectivity patterns has 

influenced many important economic matters, including innovation-related processes and 

outcomes (Cantwell & Iammarino, 1998; Iammarino and MacCann, 2013). The highly 

uneven structure of innovation activities, worldwide, has been among the key reasons for 

explaining heterogeneity of economic performance at regional levels (Feldman and 

Kogler, 2010). From this perspective, it is important to focus on the sub-national 

processes as opposed to treating national systems as homogeneous empirical settings 

(Morgan, 2004; Beugelsdijk and Mudambi, 2013). Such approach explicitly recognises 

that context-specific factors, at the within-country regional level, contribute to the 

variance in technological performance of domestic and global firms as well as to the 

broader economic developments of countries (Evangelista et al., 2002). 
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The Regional Innovation System (RIS) terminology, coined by Cooke (1992), has 

emerged as an important theoretical approach to evaluate the heterogeneity of 

socioeconomic developments at the regional level, as well as to assess factors that shape 

the pertinent innovation capabilities of regional stakeholders (Asheim et al., 2011a). This 

conceptual foundation is grounded in the “systems of innovation” approach (Freeman, 

1994; Lundvall, 1992; Nelson, 1993) and the related literature on industrial districts 

(Markusen, 1996). It is also relevant to the more recent work on learning regions, and 

innovative milieus (Crevoisier, 2004) – a large body of work intended to evaluate how 

diverse regional contexts influence innovation-related outcomes. Combining pertinent 

elements from these related perspectives, the RIS approach provides a unifying 

framework for different territorial innovation models. Importantly, at its core, there is «an 

emphasis on economic and social interactions between agents, spanning the public and 

private sectors to engender and diffuse innovation within regions embedded in wider 

national and global systems» (Asheim et al., 2011a: 878). 

While the RIS approach, in its present form, incorporates the concept of clusters 

and cluster-related developments, it nevertheless provides a more comprehensive 

framework, encompassing a wider range of factors, agents, institutions, and locations that 

jointly promote the development and diffusion of innovation within a particular 

geography. More specifically, the RIS may encompass firms and institutions operating in 

numerous industrial sectors. Therefore, the RIS provides a more comprehensive policy 

and corporate strategy framework to analyze innovation development within a region. 

Furthermore, the RIS approach has emerged in response to the acknowledged 

limitations of the previous theoretical deliberations on this subject, offering a broader 
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institutional approach that encompasses the territorial embeddedness of systems not only 

within industry boundaries (Markusen, 1996), but also across regional, national and 

global networks (Nelson, 2002). Notably, while the importance of such connectivity is 

fairly well established in the international business literature, this perspective appears to 

be somewhat underutilized among economists and geographers (McCann and Acs, 2011). 

In response to this limitation, the more recent studies in the economic geography 

literature have considered an evolutionary perspective, attempting to evaluate how 

changes in the global network linkages contribute to regional economic developments 

(Coenen et al., 2017). For example, while the legacy RIS perspectives often implicitly 

link innovation processes to conditions that are typically found in high-performing core 

geographic areas (Dawley, 2014; Isaksen, 2014), some of the recent conceptual and 

empirical studies have been increasingly focused on underperforming regions. In these 

studies, scholars attempt to understand why some regional systems “fail” to innovate, and 

to understand the relevant factors that shape or hinder the capabilities of regional 

stakeholders (Tödtling and Trippl, 2013; Trippl et al., 2016).  

There are many potential reasons for a system failure at the regional level. These 

have been gathered under the general heading of ‘systemic failures’ (Bleda and del Rio, 

2013) and may include, local actors’ poor absorptive capacity, inadequate commercial 

and social support infrastructure, poor connectivity with external players, and lack of 

capabilities for the integration of systems and processes, among others (Doloreaux and 

Dionne, 2008; Karlsen et al., 2011; Virkkala, 2007). The so-called “organizational 

thinness” phenomenon represents an important type of systemic failure, reflecting crucial 

missing elements that characterize an efficient RIS. It incorporates important 
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characteristics, such as the lack of the critical mass for the number of innovative firms, a 

low level of clustering, or a weak regional endowment of key innovating actors (Tödtling 

and Trippl, 2005). This form of systemic failure is often seen in peripheral areas2.  

There is, however, an important qualification to the innovation-related 

performance of peripheral regions. With the increasing competitive intensity among 

global MNEs, the search for knowledge resources has led many to search in locations 

with thin resource endowments. Accordingly, relatively efficient peripheral innovative 

centres may sometimes arise despite their geographic remoteness (Mudambi and 

Santangelo, 2016). Such developments, however, are likely to be rare (Isaksen and 

Karlsen, 2018), as success requires knowledge-intensive firms to compensate for the 

inadequacies of local infrastructure. They may be able to do so by developing and 

maintaining competitive in-house capabilities while also establishing effective external 

ties (Grillitsch and Nilsson, 2017). Therefore, it is fundamental for innovative firms in the 

periphery regions to operate widespread collaboration networks, thus facilitating the flow 

of knowledge among actors from different parts of the world (Isaksen and Karlsen, 

2018).  

Thus, since the ongoing forces of globalization continue to influence the 

development of regions along the core-periphery structure to the detriment of economic 

activity in the periphery (Benito and Narula 2007), the ability of local firms in the 

 
ii We recognize that ‘peripheral region’ is a fuzzy terminology that might refer to 

different concepts of distance in terms of geography, economy, politics or network 

composition. Even though, there seem to exist an evident link among them: locations 

which are physically distant from the economic core (geography) usually manifest poor 

connections with the central and vibrant environment of the leading regions (networks) 

where central government offices are located (politics), thus further hindering the process 

of development (economy). 
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peripheral regions to effectively collaborate with external players becomes increasingly 

crucial. Accordingly, the openness and connectivity of the territorial systems, as well as 

the consequent flow of knowledge and expertise, has become increasingly central to the 

economic success and technological development of the “periphery” at several levels, 

including individual entrepreneurs, organizations, industrial clusters, and even broader 

geographic regions.  

 

Conceptual Framework 

Following the literature, we define a regional innovation system (RIS) as an 

“interacting knowledge generation and exploitation subsystem linked to the global, 

national and other regional systems” (Cooke, 2004: 3). This RIS approach emphasizes 

social and economic interaction between agents—from both the public and private 

sectors—as a key channel for the diffusing of knowledge within regions, which are in 

turn embedded in wider national and global systems of innovation (Asheim et al., 2011b). 

This perspective consolidates some of the key conceptual propositions from the 

geographic agglomeration and location advantages literature, and offers a unifying 

framework to study the innovative patterns of industrial districts.  

As outlined in the previous section, there is growing evidence that the focus on 

city regions’ local resource and systemic capabilities is inadequate to explain the 

increasing heterogeneity of performance of regions with regard to innovation-specific and 

other economic outcomes. We argue that it is city region connectivity—defined as the 

full range of potential linkages between one location and all other global locations (Perri 

et al., 2017) —that is becoming increasingly central to innovation-related outcomes and 
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performance. However, assessing the value of connectivity remains challenging, as 

information flows in and out of city regions is highly complex. As such, it requires a 

multi-level analysis that encompasses relevant collaborations between individuals, teams, 

and organizations, all of which contribute to spanning national boundaries (Schotter et 

al., 2017).   

Activating and managing connectivity channels for global knowledge sourcing 

requires a dual-directional flow of information, from the local system to distant centers 

and vice versa. Firm-level connectivity, however, is not always feasible, particularly 

when it requires formally structured engagements. Establishing global linkages through 

organizational pipelines – e.g., opening joint venture R&D labs, pursuing strategic 

alliances or mergers and acquisitions – involves significant economic and organizational 

costs. Therefore, generating linkages through personal relationships by stimulating R&D 

collaborations among scientists and engineers who reside in different locations – e.g., 

establishing international co-inventor teams – may be utilized as a cost-efficient 

“conduit” for the exchange and integration of knowledge.  

For the purpose of our study, we use the term ‘reaching-in’ to refer to the process 

where foreign firms tap into local knowledge resources by leveraging internationally 

connected R&D teams. For illustration, this process can be exemplified by Gambro 

Lundia, a Swedish medical equipment firm, engaging Italian-domiciled scientists to work 

on a development project either on their own or in a collaboration with inventors who 

reside in other countries. In contrast, the term ‘reaching-out’ refers to the processes by 

which domestic firms utilize global knowledge resources through collaboration. This 

process is exemplified by Nerviano Medical Science, an Italian firm, that established an 
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R&D team that includes one scientist based outside Italy among several domestically 

domiciled innovators.  

We essentially make propositions across two categorical dimensions: (1) different 

forms of inventor connectivity (foreign entities “reaching in” vs. Italian entities “reaching 

out”) and (2) different regional contexts within Italy (core vs. peripheral regions). Within 

this broad two by two framework, our theory and empirical analysis explore several 

nuances, including technological intensity, path dependency and so on. 

Italian MNEs 

We use Italy as the empirical setting for the assessment of our conceptual 

framework. The Italian system of innovation is characterized by the presence of a 

relatively small number of influential domestically headquartered MNEs operating 

mostly in traditional business sectors, such as food processing and textiles. These Italian-

based firms tend to be relatively inward looking and path-dependent (Paula and Silva, 

2017). Such characteristics are likely to associated with organizational cultures and 

structures that inhibit interactions with external knowledge networks. We therefore expect 

that Italian firms exhibit a relatively low level of proactive connectivity with external 

sources of innovation (i.e., reaching-out initiatives).  

Dynamic Italian City Regions 

On the other hand, Italy continues to exhibit a fairly potent gravitational pull, as 

its high-quality knowledge resources and local centres of excellence remain valuable for 

external players. A typical example is the traditional, leading industrial city region of 

Venice that includes many smaller, dynamic centres of excellence—such as the 

biomedical industrial district anchored at Mirandola (Belussi, et al., 2008) and the 
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sportswear district at Montebelluna (Coro and Grandinetti, 2001). Another example is the 

Bologna-Parma city region that includes the motorsport district centred around Modena 

(Jenkins and Tallman, 2010). These city regions have shown the capacity to attract high 

levels of continued engagement from foreign multinational firms.  

The presence of advanced scientific and technological infrastructure in these city 

regions, such as the high concentration of universities, and public and private research 

institutions, contributes to the establishment and preservation of competitive pockets of 

innovation activity (Evangelista et al., 2002; Laursen et al., 2012). Furthermore, the co-

operative inter-linkages between private firms and public research establishments 

enhance the innovation capacity of such city regions (Krätke, 2010), thus enhancing their 

value for global stakeholders and stimulating external interest. Accordingly, we propose 

that Italian city regions with a long legacy of competitive innovation output, as well as 

the availability of advanced scientific and technological infrastructure, should attract 

expanding interest from external innovation actors (i.e. reaching-in initiatives).  

Furthermore, given the accelerating speed of technological progress, global 

innovators are likely to be aggressive in sourcing cutting-edge knowledge in 

technological areas that exhibit particularly high levels of sophistication. For example, 

city regions with a focus on computing and communication industries are likely to attract 

a relatively high level of external interest. Furthermore, product lifecycles have been 

shortening across most technological areas, worldwide (Cano-Kollmann, et al., 2018), 

increasing uncertainty as well as the imperative to innovate. Hence, Italian regions with 

high tech industrial focus are likely to be particularly valuable for global innovation 

stakeholders. Therefore, we expect the level of external interest in Italian city regions (i.e. 
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reaching-in initiatives), as well as the evolution of such interest over time, to be higher in 

industries that require a high level of technological expertise. 

The Italian Core-Periphery Context 

Evaluating the effects of connectivity in the context of a country’s internal 

economic heterogeneity is another area of research with potential interest to academics, 

practitioners, and policymakers (Beugelsdijk and Mudambi, 2013). A useful theoretical 

lens to analyze such heterogeneity is the core-periphery framework. The typology of the 

global industrial activity in most countries is characterized by an increasing centre-

periphery divergence, whereby industrial locations in the periphery have been continually 

losing competitiveness and value creation to central locations that have the twin benefits 

of continued agglomeration and urbanization (Iammarino and Cantwell, 2013). 

While the literature evaluates various catalysts of this phenomenon (Boschma and 

Ter Wal, 2007; Ponzini and Rossi, 2010), the particular relevance of connectivity, and 

specifically the differences between the core and periphery regions in terms of their level 

and forms of connectivity, remains underexplored. Italy represents a favourable empirical 

context to conduct such an assessment, as it exhibits a clear segmentation between the 

core and peripheral regions within the same country (Nuvolari and Vasta, 2017). The 

country exhibits significant inter-regional differences, not only with respect to the overall 

level of economic development, but also with regard to the industrial focus, the 

internationalization of manufacturing activities, R&D intensity, as well as the quality of 

both physical and digital infrastructure (Iammarino, 2005; Capello & Lenzi 2013). This 

positions Italy as one of the best candidates for exploring the regional systems of 
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innovation and assessing the core/periphery differences in connectivity with the global 

system of innovation.  

“Peripherality” is a relative and dynamic concept, whereby the core and 

peripheral status reflect the relative level of regional economic activity at a particular 

time (Wallerstein, 1979, p. 174). While regional economies are not static, the related 

changes tend to be very gradual. Therefore, within-country regional disparities tend to 

persist over very extended periods of time (Krugman, 1991). We refer to peripheral 

regions as those facing organizational and institutional “thinness” (Mudambi and 

Santangelo (2018). This refers to the lack of critical mass of innovative firms, low levels 

of clustering and supporting organizations, weak absorptive capacity of local entities, and 

inadequate technological resources. In Tables 3.1 and 3.2 we segment all Italian regions 

into the core and periphery areas and outline a general rationale for this approach.  
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Table 3.1. Breakdown of Technological and Economic Activities by Region 

                     

Region 

GDP  

(% EU 

average) 

GDP § 

Industrial 

Gross Value 

Added § 

Exports§ 
Unemployment 

rate 

Total R&D 

expenditure 

Public 

R&D 

expenditure 

Private 

R&D 

expenditure 

Human Resources 

Science&Tecnology 

EPO  

applications 

           
North-West 135 32.13% 37.48% 40.8% 5.5 37.5% 14.5% 54.4% 29.9% 44.4% 

Piemonte 119 8.06% 12.82% 10.7% 4.7 12.8% 2.9% 20.3% 7.4% 12.8% 

Valle d'Aosta 141 0.27% 0.08% 0.2% 3.2 0.1% 0.0% 0.1% 0.2% 0.2% 

Liguria 119 2.98% 3.14% 1.4% 5.8 3.1% 3.6% 3.4% 3.1% 1.7% 

Lombardia 142 20.82% 21.44% 28.5% 4.1 21.4% 8.0% 30.6% 19.2% 29.7% 

Nord-Est 131 22.06% 18.05% 31.0% 4.2 18.0% 12.2% 19.2% 20.4% 34.1% 

Bolzano 145 1.09% 0.33% 0.9% 2.8 1.9% 0.3% 0.4% 2.7% 1.7% 

Trento 136 1.06% 1.01% 0.9% 3.6 5.8% 2.6% 0.4% 2.9% 1.2% 

Veneto 124 9.14% 4.97% 13.6% 4.3 28.7% 3.1% 5.0% 25.9% 24.7% 

Friuli-Venezia 

Giulia 
118 2.23% 2.43% 3.2% 4.2 14.0% 2.0% 2.2% 7.1% 5.6% 

Emilia-Romagna 131 8.54% 9.30% 12.5% 3.9 53.7% 4.3% 11.2% 25.3% 29.2% 

Center 122 21.86% 27.06% 15.1% 8.8 27.1% 58.8% 16.0% 22.0% 14.2% 

Toscana 115 6.47% 6.70% 7.3% 5.4 38.7% 6.6% 4.3% 20.8% 11.3% 

Umbria 104 1.40% 0.98% 0.9% 6.0 5.7% 0.6% 0.5% 4.9% 1.7% 

Marche 106 2.51% 1.35% 3.2% 4.9 7.8% 0.5% 1.2% 8.4% 3.9% 

Lazio 139 11.49% 18.03% 3.7% 7.7 104.1% 51.1% 10.1% 34.9% 9.0% 

South 73 16.13% 12.25% 11.3% 21.5 12.3% 9.6% 8.1% 18.8% 4.7% 

Abruzzo 91 1.85% 1.71% 2.1% 7.9 9.9% 1.7% 1.6% 7.1% 1.9% 

Molise 83 0.42% 0.17% 0.2% 9.9 1.0% 0.1% 0.0% 1.5% 0.1% 

Campania 72 6.57% 6.53% 2.5% 14.9 37.7% 4.7% 4.8% 23.6% 3.8% 

Puglia 70 4.47% 2.73% 2.3% 14.6 15.8% 2.1% 1.3% 15.3% 2.0% 

Basilicata 76 0.71% 0.35% 0.4% 12.3 2.0% 0.4% 0.3% 2.7% 0.3% 

Calabria 67 2.11% 0.76% 0.1% 14.3 4.4% 0.6% 0.1% 8.7% 0.6% 

Sicilia 72 5.69% 4.03% 2.4% 16.1 23.3% 3.5% 2.1% 20.4% 3.0% 

Sardegna 80 2.06% 1.13% 1.3% 12.8 6.6% 1.5% 0.1% 7.1% 0.7% 

                      

Source: Eurostat (2005); § Regional breakdown (% of country values) 
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Table 3.2. Breakdown of Openness and Density by Region 

                

Region 
Population  
density * 

Motorway  
density 

Railway  
density 

% double 
track railway 

% electrified 
railway 

Air transport 
passengers  

(% national value) 

Broadband access  
(% households) 

** 

North-West       
 

Piemonte 175,5 33 76 38,6% 67,3% 3131 53 

Valle d'Aosta 39,1 35 25 0,0% 0,0% 8 56 

Liguria 295,6 70 94 64,9% 97,0% 990 57 

Lombardia 422,5 25 69 41,6% 82,4% 33262 61 

Nord-Est        

Bolzano 67,9 25 49 55,0% 81,2% 63 59 

Trento 84,8 0 0 0,0% 0,0% 0 64 

Veneto 275,8 27 66 47,5% 65,0% 9626 60 

Friuli-Venezia Giulia 161,6 28 62 64,1% 80,6% 603 59 

Emilia-Romagna 192,4 25 47 45,8% 91,7% 4526 60 

Center        

Toscana 161,7 19 63 52,2% 64,6% 3890 56 

Umbria 106,9 7 45 49,2% 95,9% 0 58 

Marche 164,5 18 41 49,6% 62,3% 461 58 

Lazio 323,3 28 72 69,7% 90,8% 31996 58 

South        

Abruzzo 122,9 33 48 24,1% 62,2% 336 51 

Molise 72 8 62 8,5% 24,4% 0 46 

Campania 430,3 33 80 55,2% 77,4% 4552 45 

Puglia 211,1 16 43 43,6% 72,5% 2423 49 

Basilicata 59,7 3 37 6,6% 60,2% 0 43 

Calabria 133,2 20 58 30,5% 54,5% 1155 46 

Sicilia 196,8 25 54 12,2% 58,1% 9367 49 

Sardegna 68,7 0 18 3,7% 0,0% 4934 58 
        

Italy  22 55 41,8% 70,2% 87887 55 

        

Source: Eurostat (2005; * 2010; ** 2012)      
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The eight southern regions of Italy clearly underperform across all key economic, 

technological, and structural dimensions. The southern regions of Italy have been utilized 

as examples of the periphery in both the international business and economic geography 

literatures (Santangelo, 2009; Mudambi and Santangelo, 2016; Tödtling and Trippl, 2005, 

2013; Evangelista et al., 2002; De Marchi and Grandinetti, 2017). Consistent with this 

approach, we categorize the southern regions of Abruzzo, Molise, Campania, Puglia, 

Basilicata, Calabria, Sicilia and Sardegna as the periphery, and categorize all other the 

Italian regions as the “core”. Our categorization mostly overlaps with previous literature 

on the regional patterns of innovation in Italy (Evangelista et al., 2002; De Marchi and 

Grandinetti, 2017), on failures of innovation systems (Tödtling and Trippl, 2005, 2013; 

Grillitsch and Nilsson, 2017), on the evolution of the geography of innovation (Nuvolari 

and Vasta, 2017), and on the role of MNEs in knowledge development processes 

(Santangelo, 2009; Mudambi and Santangelo, 2016).  

The south of Italy generally houses inward-focused local SMEs and family-based 

enterprises whose activities are mainly in mature industries such as steel and paper-based 

manufacturing, with relatively weak knowledge-intensity, and inferior international 

growth prospects (Boschma and Ter Wal, 2007). Accordingly, the south appears to be ill 

suited to incentivize local players to pursue knowledge development via connectivity 

with external sources. However, while such a dynamic does not translate into a fertile 

platform for local knowledge processes, external players are likely to be much better 

equipped to identify underexplored local capabilities. They have means and aptitude to 

leverage local resources in knowledge creation by “reaching-in” (Mudambi and 

Santangelo, 2016).  
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In contrast to the southern region of Italy, some of the core industrial areas in the 

rest of the country, such as the biomedical and automotive districts anchored around the 

city regions of Mirandola and Modena, exhibit characteristics that are likely to translate 

to a much higher level of connectivity with the global industrial network. These select 

city regions appear to be well positioned for effective collaboration with a wide range of 

global participants. With the availability of advanced scientific and technological 

infrastructure, as well as the presence of globally oriented local firms that operate in 

knowledge intensive sectors, such city regions offer the advantages of locally embedded 

capabilities and competences, reinforced by well-functioning networks for the intra-

regional circulation of information and knowledge. We therefore expect city regions 

located in the north and centre of Italy to exhibit a much higher (and expanding) levels of 

reaching-in and reaching-out practices. However, we expect robust reaching-in practices 

in the south of Italy in select city regions that have developed sophisticated local 

knowledge infrastructures. Figure 3.1 summarizes our conceptual framework. 
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Figure 3.1. Summary of the Conceptual Framework and Propositions 

 
 

Empirical Setting and Methodology 

Empirical Setting: Italy 

The overall economic reality in Italy is far from favourable. The country has lost 

its global competitiveness in many industries. The country as a whole is no longer 

considered a leading innovative centre in the world or even within Europe. It lags behind 

other OECD countries with respect to most key national economic statistics. Several 

factors including the secular decline in manufacturing, poor labour productivity, 

underutilization of available resources, and an increasingly uncompetitive environment 

for innovation have been put forward as explanations for the country’s relatively poor 
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economic performance (OECD, 2015). However, there are some signs of stabilization, 

and Italy is now rated as a moderate innovator (OECD, 2011). 

Another notable characteristic of the Italian setting is the existence of a profound 

dichotomy between the north and the south. Although regional disparities are common in 

many countries, the particular significance of the Italian case is its magnitude and 

longevity. In a very real sense, Italy is a country with both core and peripheral regions, 

where the disparity in performance and outcomes is wide enough to render national 

averages unrepresentative of the reality on the ground. Further, while there has always 

been variation among the Italian regions, the forces of globalization have accelerated the 

sharp segmentation of the Italian economy into well-performing regions and regions with 

stagnating and/or declining economies (De Marchi and Grandinetti, 2014). However, the 

well-known “tale of two economies”, which compares the Italian south with the rest of 

the country, does not properly reflect the highly fragmented economic and social 

structure of the country (Evangelista et al., 2002; De Marchi and Grandinetti, 2017).  

Italian “industrial districts”: The Italian economy has long been driven by its 

innovative city regions. The unique structure of these city regions has been extensively 

studied by academics and practitioners, earning their own terminology of “industrial 

districts” (Becattini, 1991; Bellandi and De Propris). Historically, Italian industrial 

districts have been an important engine of economic growth, contributing to the 

competitiveness of several design-intensive industries where the “made in Italy” label 

became associated with high quality and brand cachet. 

Thus, Italy’s premier industrial regions are centred around their driver city regions 

each of which typically encompasses numerous traditional industrial districts. However, 
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the dominance of Italian industrial districts in many sectors is being increasingly 

challenged. The relatively small size of their constituent manufacturing firms, and their 

specialization in traditional, mature sectors, has contributed to their inability to respond 

effectively to forces of globalization. As global economic activity has become 

increasingly concentrated within integrated global value chains, economic actors across 

many advanced and emerging economies have proactively restructured their 

manufacturing, marketing, and innovation strategies. Smaller firms are at a disadvantage 

in terms of taking advantage of opportunities in emerging markets, both in terms of cost-

effective inputs and new markets. This often translates to gradual loss of competitiveness 

as well as the decline in innovation competencies of local firms when compared to the 

much more globalized foreign MNEs (De Marchi and Grandinetti, 2014; Lazerson and 

Lorenzoni, 2008; Chiarvesio et al., 2010). As a result, several key districts whose 

activities are concentrated in legacy industries have continued to experience decline. 

There is evidence that the industrial district model remains an efficient localized 

system for the transfer of knowledge and the creation of effective innovative output 

(Belussi and Pilotti, 2002; De Marchi and Grandinetti, 2014). Some districts have 

integrated to the global network and appear to be positioned to maintain a competitive 

performance (De Marchi and Grandinetti, 2014; Evangelista et al., 2002). However, 

industrial districts that have been successful in the face of the forces of globalization 

represent only a relatively small fraction of the total. 

Furthermore, the inequality among Italian regions in terms of economic 

performance appears to be growing, as underperforming city regions are sliding further 

into crisis whereas others are adapting to global competition by proactively reforming 
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their structural features (Rabellotti et al., 2009). In concordance with the core-periphery 

framework, some of the city regions in the centre and north that are adapting relatively 

better to global trends, ensuring that the economic performance of these core regions is 

relatively better. Correspondingly, it is the city regions in the south that are experiencing 

economic stagnation, contributing to relatively poorer economic performance of the 

regions in the periphery. In other words, virtuous cycles in the core coupled with vicious 

cycles in the periphery ensure that the economic gap between the two continues to widen. 

Connectivity: Previous studies explore and confirm the existence of a wide variety 

of regional socioeconomic structures in Italy. We add to the literature on the specific role 

of connectivity as it relates to the heterogeneity of inter-regional innovation performance. 

Therefore, our study is a preliminary attempt to disentangle the relevance of global 

connectivity, and its evolution overtime, to regional innovation outcomes. Furthermore, 

the availability of relevant data allows the specific assessment of the main conduits of the 

bidirectional knowledge transfer between local and global players, thus allowing us to 

assess the potential for technological catch-up of the core and peripheral industrial areas 

and their resident firms. 

The main point of our paper is to associate the divergence between the core and 

peripheral regions in Italy with the connectivity of the country’s city regions to the global 

innovation system. Historically, the intertwined technological and socio-economic local 

networks within Italian industrial districts and their anchor city regions tended to be the 

source of their innovative and competitive advantage. If those city regions that have 

greater connectivity to the global innovation system produce more innovation, this would 
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suggest that the reliance on those traditional sources of advantage is no longer enough for 

Italian city region to thrive in today’s global economy.  

 

Data and Variables 

We evaluate our propositions by analysing co-invention patterns in Italy over 

time. We use patent records to assess the global connectivity of the Italian innovation 

system at different geographical level of analysis, such as cities, regions, and supra-

regional/territorial systems. We also evaluate the direction of knowledge flow between 

local and global players, and the regional patterns of the innovation development process. 

Specifically, we utilize inventor-level and firm-level information from granted patents at 

the United States Patent and Trademark Office (USPTO) over a 39-year period from 

1975 through 2014. The use of patents is an accepted approach to measure innovation-

related output, particularly assessing international innovation connectivity (Cantwell, 

1989; Stuart and Podolny, 1996). Notably, the availability of information regarding 

assignees (i.e. the firms, or institutions that own invention-related property rights), as 

well as the domiciles of the inventors (i.e., the scientists who work on developing the 

technology), allows for the assessment of both geography and connectivity of innovation-

related production (Cantwell and Sammarino, 1998).  

There is empirical evidence that patents granted by the USPTO represent the 

highest standard of patented innovation in the world. For instance, in the area of 

nanotechnology, US PTO patents are cited much more frequently by other patents than 

patents granted by the European Patent Office (Li, et al., 2007). Furthermore, given the 

relatively high level of IP protection in the United States, the USPTO presents foreign 
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firms and entrepreneurs with an opportunity not only to protect their intellectual property 

against theft, but also to portray valuable information to prospective partners and other 

stakeholders (Perri et al., 2017). Finally, the USPTO is the world’s largest patenting 

institution, and contains the most comprehensive record of patents. A very significant 

body of innovation research is based on this database, including important research on 

Italian innovation (e.g., Malerba, and Orsenigo, 1995; Baldini, et al., 2006). For these 

reasons, we consider the USPTO to be the most suitable database for the assessment of 

global connectivity of the Italian innovation system. 

We use two mostly overlapping datasets, both drawn from the USPTO. For our 

main descriptive analysis of the evolution of Italian innovation connectivity, we include 

all USPTO patents granted between 1975 and 2014, if at least one of the assignees or 

inventors is domiciled in Italy (or both). For the supporting regression analysis, we use all 

patent applications from 1970 to 2015. The resulting granted patent dataset contains 

60,758 patents and the slightly larger patent application dataset adds approximately 632 

more. Following the standard process in the literature (Cantwell, 1989), we exclude 

patents that have no assignee information or that are assigned to an individual. The 

selected time period is sufficient to encompass the ongoing effects of globalization. The 

size of this database allows an exploratory assessment of our conceptual framework. 

We classify co-invented patents as domestic, foreign, or global team efforts, based 

on the following characteristics of associated inventors and organizations:  

Domestic Team. We classify inventor teams as “domestic” if all identified 

inventors in the patent are domiciled in Italy.  
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Foreign Team. We classify research teams as “foreign” if all identified inventors 

in the patent are domiciled outside of Italy.  

Global Team. We classify research teams as “global” if inventors reside both 

within and outside Italy. In other words, the team is considered global when at least one 

inventor in the patent resides in Italy and at least one other inventor resides outside of 

Italy.  

Additionally, we classify our patents as an outcome of either localized, or 

connected innovation processes: 

Localized vs. Connected Innovation. We classify a patent as an outcome of a 

“localized” innovation process if both (1) the entire research team is classified as 

domestic and (2) the assignee (or at least one of the assignees, if there are more than one) 

is based in Italy. Otherwise, we classify a patent as an outcome of a “connected” 

innovation process. For example, a patent owned by Natuzzi – an Italian furniture 

company founded in 1959, with all inventors domiciled in Italy – is considered an 

outcome of a localized innovation process, since it is likely that such invention was 

developed in Italy without any evident connection to external sources of knowledge. On 

the other hand, a patent owned by OSRAM – a German lighting manufacturer - with two 

inventors domiciled in Italy and one in Germany is considered an outcome of a connected 

innovation process.  

We further segment our connected patents into two forms of connectivity – 

reaching-in vs. reaching-out forms – reflecting the likely directional flow of information 

during the innovation process.  
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Reaching-in. We classify a patent as a reflection of a “reaching-in” process if 

assignee is based in a foreign country and the inventor team is either “domestic” or 

“global”. In other words, a reaching-in process occurs when a “global” or “domestic” 

research team works for a foreign-based organization. Such process indicates that a 

foreign-based organization values the local pool of knowledge and establishes research 

collaborations with Italian inventors. Alternatively, it may indicate that a foreign-based 

organization has established a subsidiary in Italy for knowledge creation purposes, such 

as the case of several STMicroelectronics patents in our database.  

Reaching-out. We classify a patent as a reflection of a “reaching-out” process if 

the assignee an Italian firm and the inventor team is either “foreign” or “global”. In other 

words, a reaching-our process occurs when an Italian-based organization makes use of 

inventors domiciled outside Italy. This indicates that an Italian organization has engaged 

in knowledge-development processes by establishing linkages to locations abroad. As we 

have noted, these can occur either through the organizational pipelines of joint ventures, 

foreign direct investments and so on or by fostering personal relationship collaborations 

with foreign inventors. See Figure 3.2 for an elaboration of “localized” innovation, 

“reaching-in” and “reaching-out” processes. 
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Figure 3.2. Classification of Patent Information 

 ASSIGNEE LOCATION 

 Domestic Foreign 

Domestic 

Team 

Localized 

innovation Reaching in 

Global Team 
Reaching 

out Foreign 

Team 

Empty by 

construction 

 

 

In order to assess the relevance of industry classifications for the nature of global 

innovation connectivity in Italy, we divide our patenting records into six technological 

categories. We use the standard NBER categorization (Hall et al., 2001): chemicals, 

computers and communications, drugs and medical, electrical and electronics, 

mechanical, and others. Since design inventions are a critical part of the Italian system of 

innovation, we separate design patents into an additional technological category. This 

category includes the innovation output of companies in numerous high fashion sectors, 

like Giorgio Armani and Versace (Steele, 2003) as well as to world-class design studios 

like Pinanfarina.  

Co-inventor Connectivity and Geo-localization 

We operationalize the dispersion of knowledge creation through the mechanism 

of co-inventor connectivity (Hannigan et al., 2015; Lee et al., 2016). We compute an 

empirical measure of connectedness of innovative output as a geographical dispersion 

index of the network of inventors for each patent: 

(1) 𝐶𝑂𝑁𝑁𝑖 = 1 − 𝐻𝐻𝐼𝑖 = 1 − ∑ 𝑠𝑖𝑗
2𝑁

𝑗=1  



   
 

 105 

where 𝑠𝑖𝑗 represents the shares of inventors from a specific country 𝑗 over the total 

number of inventors for the patent 𝑖. Our dispersion measure ranges between a minimum 

bound of 0 and a maximum asymptotical value of 1 as the number of countries involved 

into the inventors' network increases. Therefore, the higher the level of this variable, the 

more disperse the network of inventors who worked at the knowledge-creation process 

and the more locations are involved. Accordingly, a patent with a higher disperse index 

corresponds to an innovation with a greater number of connections to the global 

innovation network in terms of co-inventorship.  

While the dispersion index is based on country-level geographical categorizations, 

we utilize geographic coordinates of the available disambiguated Italian inventor 

addresses, thus generating maps of longitudinal innovation activity. Following the 

standard practice in the literature, we use inventors’ domicile as a proxy for the 

geographic origin of the knowledge that was utilized to produce innovation. After a 

process of disambiguation, harmonization and manual check, we were able to geocode 

9,550 unique locations for a total number of 121,541 individual records. 

We then further zoom-in this geographical analysis to a provincial level, making 

it consistent with the NUTS-3 classification of the European framework (European 

Union, 2015). This approach provides the opportunity to evaluate different Italian 

locations, and to compare the nature of their linkages to the global innovation network.  

 

Analysis and Discussion 

We first evaluate the historical evolution of the Italian system of innovation, 

focusing on the role and relevance of different forms of collaboration among inventors in 



   
 

 106 

cross-locational settings. We then assess the geographical patterns of innovation 

development processes in Italy, analysing the differences between the leading innovative 

regions – the “core” – and those that are lagging – the “periphery”. Finally, we 

investigate the relation of the industry focus of firms and regions to the global innovation 

connectivity.  

The Evolution of the Italian System of Innovation 

In Table 3.3, we report the historical evolution of (1) the overall patent output in 

Italy, (2) the level of connectivity with external systems of innovation, and (3) the 

proportion of global connectivity that can be attributed to either the reaching-in or the 

reaching-out process. The results indicate that the overall number of registered patents 

have been growing steadily from the 1970s, but encountered a slowdown in our most 

recent period, 2010-14, likely due to the recession experienced by the country. Our 

dataset does not allow us to evaluate this dynamic in the most recent years.3 

The results also show that the percentage of patents exhibiting connectivity has 

increased from about 21% during the second half of the 1970s, to over 55% during the 

2010-2014 timeframe. This increase is driven predominantly by reaching-in processes. In 

particular, the patents related to the reaching-in process increased from about 17% of 

patenting output during the 1970s to over 50% during 2010-2014. On the other hand, 

patents related to the reaching-out process have expanded from just under 4% to about 

4.5%, during the timeframe of the study. Thus, our results indicate that while the overall 

 
3 Due to the complexity of the patenting process itself, the processing time at USPTO can 

average three year (OECD, 2009). That is, a consistent time lag between the application 

date and the final grant date of a patent exists. For this reason, the 2011-2014 period is 

likely to suffer from consistent bias due to missing values. In other words, as of 2015 – 

the final reference year of our study – the USPTO had not yet examined all the 

applications submitted in those years. 
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innovation pattern in Italy reflects the increasing forces of globalization, the resulting 

connectivity is driven predominantly by external actors. These foreign actors appear to be 

much more proactive in sourcing local Italian knowledge, as opposed to local actors 

sourcing knowledge from outside Italy.  

The persistent expansion of the reaching-in mechanisms indicates that at least 

some Italian locations remain fertile and competitive hot-spots for innovation, thus 

attracting significant interest from external actors. Accordingly, despite the stagnation of 

the national economic activity, Italy seems to maintain some gravitational pull as a 

competitive locus in the global system of innovation. In contrast, domestic innovators in 

Italy appear to be poorly positioned and/or unwilling to proactively source innovation 

from foreign locations. This is in spite of the increasing number of resource rich locations 

(especially in emerging markets) that are becoming connected to the global innovation 

system (Awate and Mudambi, 2018). 

Table 3.3 also includes the average values of our “geographic dispersion” index 

CONNi for the globally connected patenting activity in Italy computed using equation (1) 

above. As noted, this index is computed for each patent and measures the country-wise 

geographic dispersion of co-inventors listed on the document. The higher the level of the 

index, the more geographically disperse the network of inventors are who were involved 

in the patent production process. The average value of all patents in a period provides a 

thumbnail indication of the extent of global connectivity of the innovation system at that 

time. 

Results indicate that the overall geographic dispersion of inventors in Italy has 

increased considerably, with the index increasing almost five-fold from 0.023 during the 
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1975–1979 period to 0.112 in the 2010–2014 period. This result further reflects the path 

of globalization, as advancements in communication technologies, as well as a decline in 

transportation costs and travel barriers, have affected the structure and dynamics of 

research-related networks. 

 

Table 3.3. Evolution of the Various Forms of Italian Patenting   
 

    

1 2 3 4 5 6 7 
Application 

years 

# patents/ 

period 

CONNi 

Index* 

Localized 

innovation 

Connected 

innovation 

Reaching-in 

process 

Reaching-out 

process 

1975-1979 3267 0.023 78.60% 21.40% 17.51% 3.89% 

1980-1984 3835 0.023 79.48% 20.52% 17.11% 3.42% 

1985-1989 5801 0.027 77.42% 22.58% 19.38% 3.21% 

1990-1994 6875 0.045 68.15% 31.85% 27,56% 4.29% 

1995-1999 9441 0.067 56.11% 43.89% 39.00% 4.89% 

2000-2004 11450 0.079 52.97% 47.03% 42.85% 4.18% 

2005-2009 12304 0.101 48.79% 51.21% 46.72% 4.49% 

2010-2014 7065 0.112 44.50% 55.50% 50.97% 4.53% 

Source: Authors’ computations based on US PTO data 

* Computed as per equation (1) in text. 
 

 

In Table 3.4, we dig deeper into the temporal evolution of the reaching-in and 

reaching-out processes by evaluating the individual components of each process. 

Reaching-in processes are far bigger than reaching-out processes and exhibit an 

interesting temporal pattern. While in the early years of the data (1975-79), foreign 

MNEs appeared to conduct R&D mostly with entirely Italian inventor teams (15.03%), 

indicative of arm’s length operations unintegrated with the corporate group. This suggests 

that their innovation efforts were focused adaptation of global products for the Italian 

market – competence exploitation (Cantwell and Mudambi, 2005). However, over the 

period of our data, patents involving teams with both Italian and non-Italian domiciled 



   
 

 109 

inventors (global teams) increased from 2.48% to 20.40% of total Italian patent output. 

This suggests that foreign MNEs have been increasingly using their Italian R&D efforts 

as part of their global innovation programs, or competence creation (Cantwell and 

Mudambi, 2005). 

 

Table 3.4. The Distribution of Connected Patents and their Classification 
 

Reaching-out process 

See Table 3.1, Col.7 

 
Reaching-in process 

See Table 3.1, Col.6 

Period Global team 

with domestic 

assignee 

Foreign team 

with domestic 

assignee 

  Domestic team with 

foreign assignee 

Global team with 

foreign assignee 

1975-1979 1.62% 2027% 
 

15.03% 2.48% 

1980-1984 1.90% 1.51% 
 

13.82% 3.29% 

1985-1989 2.09% 1.12% 
 

14.89% 4.48% 

1990-1994 2.05% 2.24% 
 

20.29% 7.27% 

1995-1999 2.33% 2.56% 
 

27.75% 11.25% 

2000-2004 1.80% 2.38% 
 

29.14% 13.71% 

2005-2009 2.09% 2.40% 
 

28.45% 18.27% 

2010-2014 2.12% 2.41%   30.57% 20.40% 

Note: percentages computed with respect to the total number of connected patents in 

each period. 
 

In Table 3.5, we present the industry-wise evolution of Italian patenting based on 

the well-known NBER industry categorization, in order to depict a sectoral picture of the 

country’s national innovation system. Notably, we have added in design patents as a 

separate category. The industries that have declined in importance within the innovation 

system are the traditional chemical and mechanical industries. Computer and 

communications and design are the two sectors that have significantly increased in 

importance.  

This reflects a gradual shift to knowledge-intensive sectors with above-average 

global demand and increasingly internationalized product development and production 
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structures. It also indicates an accelerating emphasis on product design initiatives. This 

development likely reflects the increasingly globalized structure of industrial complexes, 

as well as the expanding demand for designs that reflect the growing heterogeneous 

preferences across socio-culturally diverse global markets. 

 

Table 3.5. Evolution of Italian Patenting by Industry 

Period #patents 1 2 3 4 5 6 7 

1975-79 3267 29.23% 7.53% 8.33% 10.19% 22.31% 18.09% 4.32% 

1980-84 3835 21.38% 6.10% 11.58% 8.76% 22.71% 20.31% 9.15% 

1985-89 5801 20.22% 5.02% 10.26% 11.00% 21.46% 19.96% 12.08% 

1990-94 6875 22.63% 5.09% 12.76% 10.89% 21.66% 17.53% 9.44% 

1995-99 9441 19.57% 8.90% 12.98% 13.34% 18.55% 16.30% 10.37% 

2000-04 11450 15.09% 13.11% 11.21% 13.46% 17.99% 14.64% 14.51% 

2005-09 12304 11.70% 16.15% 11.30% 12.83% 15.36% 12.52% 20.16% 

2010-14 7065 9.99% 15.03% 10.71% 14.44% 13.25% 8.41% 28.17% 

Industry 1 – Chemicals   Industry 2 – Computers & communications 

Industry 3 – Drugs & medicals  Industry 4 – Electrical and electronics 

Industry 5 – Mechanical   Industry 6 – Others 

Industry 7 – Design 
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We present the results of our disaggregated, industry-wise analysis of the 

evolution of connectivity processes in Table 3.6. It is clear that the share of localized 

innovation has fallen and that of reaching-in processes has increased in all industries. 

Thus, the Italian innovation system has generally become much more globalized. The 

changes have been dramatic in all industries, with the exception of the mechanical 

industry, where the shares have remained more or less constant. In contrast, the share of 

reaching-out processes has been fairly flat in all industries with the exception of design. 

Even here, the increase in the share of reaching-out appears high because it occurs from a 

very low base. 

Thus, our analysis suggests that Italian innovation stakeholders appear to be 

unable and/or unwilling to “reach-out” for external knowledge creation opportunities, 

even in knowledge-intensive sectors such as Computers & Communication. As a 

reflection of that, the share of the reaching-out patenting activity has not increased in 

some industrial classes (such as Mechanical, Computers & Communication, and Other) 

over the entire timeframe of our analysis, despite the meaningful system-wide increase in 

inventor connectivity.     
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Table 3.6. Evolution of Italian Patent Connectivity by Industry 

Industry Process 1975-79 1980-

84 

1985-

89 

1990-

94 

1995-

99 

2000-

04 

2005-

09 

2010-

14 

1 Localized 80.42% 81.10% 78.69% 69.69% 56.06% 51.10% 46.21% 46.88% 

R. Out 4.50% 4.63% 2.98% 5.72% 6.01% 6.25% 6.81% 7.22% 

R. In 15.08% 14.27% 18.33% 24.49% 37.93% 42.65% 46.98% 45.89% 

2 Localized 89.84% 82.91% 64.95% 47.14% 27.86% 28.58% 25.21% 15.73% 

R. Out 1.63% 1.71% 1.37% 4.00% 3.69% 2.00% 1.61% 1.04% 

R. In 8.54% 15.38% 33.68% 48.86% 68.45% 69.42% 73.18% 83.24% 

3 Localized 84.19% 79.73% 72.61% 62.26 46.37% 43.49% 43.45% 41.08% 

R. Out 5.51% 5.41% 5.21% 6.16% 5.80% 7.01% 9.06% 8.06% 

R. In 10.29% 14.86% 22.18% 31.58% 47.84% 49.49% 47.48% 50.86% 

4 Localized 70.87% 64.85% 50.16% 45.65% 37.01% 32.90% 34.03% 24.80% 

R. Out 2.10% 2.98% 1.57% 2.54% 2.70% 2.99% 3.11% 2.55% 

R. In 27.03% 28.57% 48.28% 51.80% 60.29% 64.11% 62.86% 72.65% 

5 Localized 75.99% 81.97% 86.59% 74.95% 72.59% 72.72% 70.79% 71.15% 

R. Out 3.84% 3.10% 1.77% 2.62% 5.08% 4.08% 3.65% 4.06% 

R. In 20.16% 14.93.% 11.65% 22.43% 22.33% 23.20% 25.56% 24.79% 

6 Localized 76.14% 80.87% 84.54% 81.58% 69.98% 70.47% 68.05% 62.96% 

R. Out 4.91% 2.57% 3.37% 3.98% 3.25% 3.88% 2.92% 4.38% 

R. In 18.95% 16.56% 12.09% 14.44% 26.77% 25.66% 29.03% 32.66% 

7 Localized 78.01% 74.36% 81.31% 68.88% 65.88% 60.75% 52.82% 52.36% 

R. Out 0.71% 2.28% 6.42% 4.93% 7.76% 3.37% 5.36% 5.38% 

R. In 21.28% 23.36% 12.27% 26.19% 26.35% 35.88% 41.81% 42.26% 

Industry 1 – Chemicals   Industry 2 – Computers & communications 

Industry 3 – Drugs & medicals  Industry 4 – Electrical and electronics 

Industry 5 – Mechanical   Industry 6 – Others 

Industry 7 – Design 

Note: percentages computed with respect to the number of patents by period and 

industry. 
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Regional Patterns of Global Innovation Connectivity in Italy 

In Table 3.7, we present results of our investigative regression tests for the 

territorial heterogeneity of the innovative activity in Italy, with an emphasis on the core-

periphery framework. As discussed in the earlier sections, the significant inter-regional 

variation in technological processes and outcomes are particularly profound in the Italian 

context. We argue that these are a crucial factor underlying the inter-regional divergence 

in economic performance. Therefore, Italy presents a unique empirical setting, allowing 

us to assess why some regions are more innovative than others (De Marchi and 

Grandinetti, 2017), and to develop useful insights for both policy and practice.  
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Table 3.7. Estimation of the Heterogeneity of Global Patent Connectivity within Italy 

 

Estimates of fixed effects by region, 1970-2015+,  

Poisson regression results 

Reference region: Piemonte 

 

Dependent variable: Patent count by region/year 

 Total Localized Innovation Reaching-in Reaching-out 

 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

CORE REGIONS 

Valle d'Aosta -4.6431*** (0.2004) -4.7534*** (0.2596) -4.3274*** (0.3029) -5.6168*** (0.9779) 

Liguria -1.8095*** (0.0466) -2.1558*** (0.0695) -1.2021*** (0.0905) -1.1625*** (0.2511) 

Lombardia 1.1363*** (0.0403) 0.8775*** (0.0449) 1.6430*** (0.0462) 1.6028*** (0.1109) 

Trentino A.A. -2.7558*** (0.0922) -3.5969*** (0.0895) -1.7494*** (0.1007) -2.4812*** (0.2583) 

Veneto -0.4760*** (0.0467) -0.6716*** (0.0535) -0.0314 (0.0710) -0.6128*** (0.1418) 

Friuli V.G. -1.6844*** (0.0603) -1.7044*** (0.0665) -1.7673*** (0.1231) -0.6470** (0.2265) 

Emilia-Romagna -0.0808* (0.0383) -0.1512** (0.0485) 0.1080* (0.0454) -0.0484 (0.1428) 

Toscana -0.9130*** (0.0471) -1.1439*** (0.0516) -0.4531*** (0.0603) -0.3804 (0.2317) 

Umbria -3.3218*** (0.0694) -3.4437*** (0.0861) -3.0838*** (0.1070) -2.5722*** (0.2699) 

Marche -2.5344*** (0.0855) -2.4393*** (0.1122) -3.0185*** (0.0839) -1.8556*** (0.2360) 

Lazio -0.5924*** (0.0485) -0.8303*** (0.0457) -0.1154 (0.0886) -0.1403 (0.1756) 

PERIPHERAL REGIONS 

Abruzzo -2.3405*** (0.0838) -2.9669*** (0.1053) -1.4429*** (0.0835) -2.5257*** (0.3069) 

Molise -5.4951*** (0.1484) -5.8108*** (0.1615) -4.8453*** (0.2225) -25.0723*** (0.2157) 

Campania -2.1227*** (0.1047) -2.7253*** (0.1074) -1.2480*** (0.1055) -2.0904*** (0.2277) 

Puglia -2.2861*** (0.0964) -2.3143*** (0.1308) -2.1961*** (0.0995) -2.3979*** (0.4609) 

Basilicata -4.2215*** (0.1521) -4.7122*** (0.1814) -3.4068*** (0.1640) -5.6168*** (0.9814) 

Calabria -4.3433*** (0.1020) -4.9766*** (0.1585) -3.4862*** (0.1076) -3.5374*** (0.5889) 

Sicilia -1.5423*** (0.0841) -2.8227*** (0.1939) -0.3535*** (0.0877) -2.5257*** (0.4932) 

Sardegna -3.8988*** (0.1069) -3.9460*** (0.1535) -4.0666*** (0.1446) -2.3209*** (0.3955) 

Constant 0.4392 (0.3816) 0.1059 (0.4208) -2.4805*** (0.5990) -0.9817 (0.5737) 

Year FE  Yes Yes  Yes Yes 

    

-3898.316 

7926.633 

8240.217 

920 

 

-1351.47 

2832.939 

3146.524 

920 

Log Likelihood -6014.263 

12158.53 

12472.11 

-5205.814 

10541.63 

10855.21 

920 

Akaike Inf Crit 

BIC++ 

Obs 920 
Notes: Robust standard errors in parentheses. * p<0.05; ** p<).01; ***p<0.001.  

+ Data for 2015 is partial 
++ Schwartz Bayesian Information Criterion  
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In this analysis, we consider inventor addresses, listed in the patent documents, as 

a proxy for the geographical source of the knowledge that was utilized to create 

innovation output. For each inventor included in a patent, we attribute the related 

patenting record to the city region where that inventor resides, for the corresponding 

patent application year. In other words, if a patent has two inventors who reside in Lazio 

and Molise, respectively, we impute this patent to both regions. 

Since we are analysing a count data with a skewed distribution, we estimate 

results using a Poisson regression with robust standard errors and regional and year fixed 

effects. Our dependent variable is the patent output in each of the 20 regions in a given 

year. With 46 years in our regression dataset, the analysis is based on 920 region-years.  

Our objective is to assess any systematic inter-regional differences not only in the overall 

patenting activity, but also in the various forms – reaching-in and reaching-out against the 

baseline of localized innovation. Hence our independent variables are simply regional 

fixed effects. We use the core region of Piemonte as the base region because it is centred 

around the established industrial city region of Torino. Thus, the reported fixed effects 

are relative to the output in this region. (Year fixed effects are included in the regressions, 

but the coefficients are not reported.) 

We present four sets of results in Table 3.7 and in Figure 3.4. The first set 

represents the full sample. We then split the sample according to patents that reflect 

localized, reaching-in or reaching-out innovation processes and conduct separate 

regression analyses for each process. The full sample results are unsurprising and 

conform to the well-known core-periphery divide in Italy. The core regions in the north 

are much closer to Piemonte in terms of patent output than the peripheral regions of the 
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south. Lombardia is the only region that shows a greater patent output than the base 

region of Piemonte across all three innovation processes. 

Turning to the separate constituent innovation processes, we note that the 

localized innovation and reaching-out processes mostly mirror the results of the full 

sample. The core regions of the north, by and large, exhibit much smaller innovation 

deficits relative to the leading region of Piemonte. (As we have noted above, Lombardia 

is actually ahead of the base region.) 

The interesting results appear in the reaching-in process. Here we find that some 

peripheral regions, notably Sicilia, Campania and Abruzzo, actually perform better than 

many of the core regions. For example, the coefficients for the total patenting activity, as 

well as the reaching-in and reaching-out processes in the periphery region of Sicilia, are 

higher than those in the core region of Valle d’Aosta. (A graphical representation of these 

results, based on the numerical results of Table 3.7, is provided in Figure 3.4.) This 

provides further support for one of our key contentions: our expectation that we would 

find “robust reaching-in practices in the south of Italy in select city regions that have 

developed sophisticated local knowledge infrastructures”. Accordingly, economic actors 

in these regions seem to be able to create and maintain robust connectivity, suggesting 

that these locations present some gravitational pull for the stakeholders in the global 

system of innovation despite the weak economic trends. This evidence further indicates 

that these periphery regions may be able to improve their economic outcomes, going 

forward, given the increasingly interconnected nature of their activities.  

As we have noted throughout this paper, the performance of the Italian regions is 

but a reflection of their constituent city regions. Thus, the performance of Sicilia is driven 
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by the innovative Catania city region, home to a major innovation centre of the Swiss 

MNE STMicroelectronics. Campania’s performance is based on the dynamism of the 

Naples city region, where the Swedish MNE Ericsson and the US MNE Texas 

Instruments run innovation operations. Abruzzo’s performance stems from city regions 

like L’Aquila where Micron Technologies, the US MNE runs an R&D centre. All of 

these reaching-in processes show up in our patent database. 

In Figure 3.3, we map the Italian locations involved in innovation activity over 

two sequential periods: 1975-1994, and 1995-2014. The left panels depict the reaching-in 

processes while the right panels show the reaching-out processes. The maps highlight 

several important points. First, and most obviously, it is apparent that reaching-in 

processes have a dramatically higher scale than reaching-out processes. Second, the 

growth of reaching-in is many times higher than that of reaching-out. This re-emphasizes 

that while the Italian innovation system is becoming more integrated into the global 

innovation system, this is being driven by foreign entities (reaching-in processes) and not 

by Italian ones.  

Third, the results indicate that the reaching-out processes, in both periods, 

concentrate in cities located mainly in the core industrial regions, such as Milan, Turin 

and Rome, as well as several locations in Veneto and Emilia-Romagna. Fourth, for 

reaching-out processes especially, the general pattern of connected innovation activity 

has transitioned from a more concentrated network in the earlier period to a more 

dispersed structure in the most recent time. The number of city regions that show up on 

the maps is significantly greater in the more recent timeframe. This increase in the 

number of innovating city regions connected to the global innovation system is 
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particularly strong in the south of the country. Naples (Campania) and Catania (Sicilia) 

show up as particularly important connected innovation centres.  

Thus, the reaching-in process appears to be more dispersed across both the core 

and peripheral regions. These results provide further evidence that external innovation 

agents, such as foreign-based firms and MNEs, target not only the technological clusters 

of the core areas, but also the specialized knowledge pool of peripheral locations. This 

outcome is likely influenced by a combination of structural, strategic, and political 

factors, such as the existence of local hot-spots of highly specialized knowledge 

resources, the propensity of influential regional firms and institutions to engaged in cross-

border innovation-related activity, or the industry-tailored public policy initiatives. 
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Figure 3.3. Locations of Italian Inventors Participating in Transnational Innovation  

Reaching-in (left)     Reaching-out (right) 

(a) 1975 – 1994 

(b) 1995 – 2014          

Note: Locations grouped at the provincial level (NUTS-3). The size of the circle indicates the 

number of records for each Italian province.  
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Figure 3.4. Testing Regional Heterogeneity of the Overall Patenting Activities in Italy. 

Poisson regression 

(a) Subsample: localized innovation 

 

 

 

 

(b) Subsample: reaching-in innovation 
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Firm Level Analysis  

Firm-level analysis supports the results based on the aggregate data. In the Table 

3.8, we report patenting statistics for the 50 most productive assignees in our sample. To 

improve the quality of our data, we performed a manual assessment of applicant 

denominations in the related patent documents. This process included the corrections of 

typographical errors as well as the removal of unnecessary name-related legal 

articulations (such as INC, SA, GM, GMbH, LTD, SPA), spaces and periods from 

relevant acronyms. This table summarizes the following information for the top 50 

assignees in our database: (1) patenting background (i.e., total number of assigned patents 

and the duration of patenting activity), (2) the number of legal domiciles and information 

about headquarters (foreign vs. domestic); (3) the technological specialization and the 

percentage of registered patents in the category of specialization, (4) the primary form of 

innovation process (i.e., localized, reaching-in, or reaching-out), and (5) the knowledge 

sourcing practices associated with the periphery regions. 

The insights from this analysis are complementary to some of the significant 

takeaways from the rest of our analysis. Specifically, innovation in knowledge-intensive 

sectors, such as electronics or computers and communications, tend to attract external 

interest in pursuing co-development projects with Italian innovators (i.e. the reaching-in 

practices). For example, while only 4 out of the top 15 assignee firms in our list are 

foreign (STMicroelectronics, IBM Corp., Micron Tech., and Procter & Gamble), three of 

these firms specialize in high-tech industries (1 for Electrical & Electronics, and 2 for 

Computers & Communications). Nearly all patenting activity for these four assignees 
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reflects the pursuing of the reaching-in process of knowledge development. On the other 

hand, 8 out of the remaining 11 Italian firms from our top 15 assignee list (over 70%) 

specialize in the industrial sectors with relatively lower knowledge intensity (such as the 

“Mechanical”, “Chemical”, and “Others” categories). These domestic firms also tend to 

be focused on localized innovation process with very low indications of external 

connectivity.  
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Table 3.8. Top 50 US PTO Applicants with Connectivity to Italy and Type of Innovations    

Rank Applicant name Patents First Last

Years 

of 

activity

# firm legal 

domiciles

Type of 

institution

Technologcal category 

specialization

% patents in 

technological 

category

Main type of 

innovation

% patents with 

periphery 

knowledge sourcing

1 STMICROELECTRONICS 4210 1974 2014 40 16 Foreign Electrical&Electronics 59,98% Reaching-in 35,34%

2 PIRELLI 1112 1971 2013 42 3 Domestic Mechanical 34,35% Localized innovation 4,50%

3 ENI 1033 1979 2014 35 3 Domestic Chemical 81,41% Localized innovation 7,74%

4 GD 823 1974 2014 40 3 Domestic Others 51,64% Localized innovation 2,67%

5 FIAT 651 1972 2014 42 3 Domestic Mechanical 51,46% Localized innovation 2,46%

6 MONTEDISON 598 1970 1999 29 3 Domestic Chemical 81,44% Localized innovation 4,35%

7 INTERNATIONAL BUSINESS MACHINES CORPORATION 588 1981 2013 32 2 Foreign Computers&Communications 76,87% Reaching-in 17,86%

8 OLIVETTI 530 1972 2004 32 1 Domestic Computers&Communications 35,28% Localized innovation 4,91%

9 AUSIMONT 515 1985 2006 21 2 Domestic Chemical 88,35% Localized innovation 2,91%

10 CRF SOCIETA CONSORTILE PER AZIONI 459 1995 2013 18 2 Domestic Mechanical 50,11% Localized innovation 12,42%

11 TELECOM ITALIA 430 1996 2013 17 2 Domestic Computers&Communications 89,07% Localized innovation 5,35%

12 NATUZZI 422 1991 2013 22 1 Domestic Design 99,76% Localized innovation 98,82%

13 MICRON TECHNOLOGY 416 2000 2014 14 1 Foreign Computers&Communications 75,96% Reaching-in 46,15%

14 THE PROCTER & GAMBLE 394 1990 2013 23 2 Foreign Chemical 44,92% Reaching-in 62,94%

15 DANIELI & C OFFICINE MECCANICHE 383 1975 2013 38 5 Domestic Mechanical 73,37% Localized innovation 1,83%

16 3M INNOVATION PROPERTIES COMPANY 374 1971 2013 42 1 Foreign Design 48,40% Reaching-in 3,21%

17 SIGMA TAU 361 1974 2014 40 2 Domestic Drugs&Medical 77,56% Localized innovation 5,82%

18 BASELL 351 1992 2012 20 3 Foreign Chemical 93,45% Reaching-in 5,13%

19 SNAM 347 1970 2007 37 2 Domestic Chemical 74,93% Localized innovation 0,29%

20 FARMITALIA CARLO ERBA 345 1972 2004 32 1 Domestic Drugs&Medical 70,14% Localized innovation 4,93%

21 CSELT CENTRO STUDI E LABORATORI TELECOMUNICAZIONI 312 1974 2000 26 1 Domestic Computers&Communications 61,54% Localized innovation 4,81%

22 MAGNETI MARELLI 303 1973 2013 40 3 Domestic Mechanical 53,14% Localized innovation 18,81%

23 NUOVO PIGNONE 270 1974 2012 38 1 Domestic Mechanical 34,07% Localized innovation 10,37%

24 CNR 258 1974 2013 39 1 Domestic Chemical 33,72% Localized innovation 24,03%

25 CISCO 256 1997 2014 17 2 Foreign Computers&Communications 92,19% Reaching-in 4,69%

26 ERICSSON 245 1995 2013 18 2 Foreign Computers&Communications 87,76% Reaching-in 24,90%

27 ABB 239 1990 2013 23 5 Foreign Electrical&Electronics 65,27% Reaching-in 3,35%

28 NORDICA 237 1979 2010 31 1 Domestic Others 60,76% Localized innovation 0,42%

29 ELECTROLUX 233 1994 2014 20 5 Foreign Design 39,06% Reaching-in 0,86%

30 SAES GETTERS 231 1973 2014 41 3 Domestic Electrical&Electronics 40,69% Localized innovation 3,46%

31 CAMPAGNOLO 222 1982 2013 31 1 Domestic Mechanical 79,73% Localized innovation 0,00%

32 SOLVAY 214 1972 2013 41 3 Foreign Chemical 82,24% Reaching-in 0,47%

33 THE LIBMAN COMPANY 209 1989 2013 24 1 Foreign Design 90,91% Reaching-in 0,00%

34 BULGARI 208 1984 2012 28 2 Domestic Design 100,00% Localized innovation 0,00%

35 TOD'S 202 1997 2014 17 1 Domestic Design 100,00% Localized innovation 0,99%

36 ZAMBON GROUP 201 1971 2011 40 1 Domestic Chemical 53,23% Localized innovation 1,49%

37 DE NORA 194 1968 2012 44 5 Domestic Chemical 90,21% Localized innovation 1,55%

38 WHIRLPOOL 192 1989 2014 25 2 Foreign Others 43,75% Reaching-in 5,73%

39 GRUPPO LEPETIT 187 1967 2000 33 1 Domestic Drugs&Medical 55,08% Localized innovation 5,88%

40 FERRARI 182 1985 2014 29 1 Domestic Mechanical 43,41% Localized innovation 0,55%

41 WOLVERINE WORLD WIDE 182 2000 2009 9 1 Foreign Design 99,45% Reaching-in 4,95%

42 ALCATEL 181 1985 2011 26 4 Foreign Computers&Communications 84,53% Reaching-in 14,36%

43 CONSORZIO PER LA RICERCA SULLA MICROELETTRONICA NEL MEZZOGIORNO176 1991 2000 9 2 Domestic Electrical&Electronics 85,80% Localized innovation 97,73%

44 ACMA 164 1973 2013 40 2 Domestic Mechanical 43,90% Localized innovation 4,88%

45 AXIS 164 1974 2005 31 3 Foreign Mechanical 76,83% Reaching-in 0,00%

46 INDENA 161 1988 2012 24 1 Domestic Drugs&Medical 76,40% Localized innovation 1,86%

47 J CHOO 161 2003 2012 9 1 Foreign Design 100,00% Reaching-in 0,00%

48 FIDIA FARMACEUTICI 159 1980 2013 33 1 Domestic Drugs&Medical 74,84% Localized innovation 4,40%

49 SIEMENS 154 1976 2013 37 6 Foreign Computers&Communications 64,29% Reaching-in 11,69%

50 NOVARTIS 150 1994 2013 19 3 Foreign Drugs&Medical 87,33% Reaching-in 3,33%

Patenting period
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Concluding Remarks 

In this paper, we study the nature of the connectivity of regional innovation 

systems to the global one. Utilizing the unique typology and evolution of knowledge-

intensive development processes in Italy, we assess how the ongoing forces of 

globalization influence cross-location connectivity of firms and individuals over time. 

Our analysis incorporates the dual-direction of knowledge flows, from the regional 

innovation system to distant centres and vice versa. Our results provide important 

insights into the manner in which regional innovation systems “hook on” to the global 

network.  

To summarize, our study indicates that while the overall innovation activity in 

Italy reflects the forces of globalization, the resulting rise in connectivity is driven 

predominantly by external actors “reaching-in”. Overall, domestic innovators in Italy 

appear to be unable or unwilling to proactively implement “reaching-out” processes and 

utilize external development opportunities. Italy is one of the larger economies of Europe 

and currently one of the world’s ten largest economies, yet we have demonstrated that its 

innovation system connectivity is dominated by foreign entities. This suggests that 

advanced countries as a group may be characterized by innovation leaders and followers, 

rather than interacting with each other in terms of parity. This is a very promising avenue 

for future research. 

Further, external innovation agents, such as foreign-based firms and MNEs, do 

not target city regions in the traditional core areas of the north, but also build innovative 

connections to specialized knowledge hotspots in peripheral locations in the south of the 
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country. Therefore, our analysis reveals significant inter-regional heterogeneity in 

innovation development practices. The inter-regional differences in inventor connectivity 

– and in particular the persistent expansion of the reaching-in processes of foreign entities 

– suggests that local entrepreneurs and firms in Italian regional innovation systems 

continue to exhibit attractive capabilities.  

In addition, the increase of “reaching-in” may also be affected by local public 

policy initiatives, especially in the peripheral city regions of the Italian Mezzogiorno. 

Specifically, a robust inventor connectivity in several peripheral locations – such as 

Sicilia, Campania, and Puglia – suggest that these locations exert some gravitational pull 

on foreign stakeholders in the global system of innovation, possibly allowing actors in 

these regions to improve their economic outcomes, going forward. In particular, our 

assessment of innovation-related processes across Italian core and periphery regions 

points to intriguing prospects with respect to the future catch-up opportunities in some 

peripheral areas. 

Our approach also reveals important inter-regional variation in knowledge 

development processes, with important insights at different levels of analysis, be that 

firms, industries, city regions, or countries. While our empirical analysis is undertaken at 

the level of the Italian regions (NUTS 2), the outcomes at this level of analysis are the 

outcome of activities that occur at the level of the city region (Scott, 2001) that is the 

nucleus of the regional innovation system, e.g., Turin within Piemonte, and Milan within 

Lombardia. Recent research at the nexus of international business and economic 

geography reveals that policies and resources within the city region are key determinants 

of larger economic outcomes (Goerzen et al., 2013; Asmussen et al., 2018). 
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Our findings contribute to important ongoing deliberations on subjects of 

innovation strategies in the era of globalization, the importance of knowledge networks in 

the catch-up processes, and the role of institutions and public policy in the development 

of globally connected regional innovation systems. While our findings are informative, 

our analysis is largely descriptive, whereas the relationships among connectivity, 

economic geography, and global innovation are highly complex. We add to the literature 

on this topic, and provide some new insights as well as identifying some fertile avenues 

for further scientific inquiry. 

We hope that future researchers will apply our finding to perform deeper 

examinations of the association between cross-regional and cross-national innovation-

related connectivity and economic developments. We believe that such research 

initiatives would reveal important insights regarding economic prospects for cities, 

economic regions, and individual firms. By potentially uncovering heterogeneity across 

the advanced country innovation systems such research could advance important policy 

debates, deliberations in academia, and the development of practitioner-oriented 

strategies.  
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CHAPTER 4 

 EXTERNAL DETERMINANTS OF ENTREPRENEURSHIP – REGULATION, 

TECHNOLOGICAL CHANGE, AND BUSINESS CYCLE: AN INDUCTIVE STUDY 

OF THE REGISTERED INVESTMENT ADVISORY INDUSTRY 

 

Abstract  

Existing research indicates that industry regulation and external technological change 

enact entry barriers restricting entrepreneurship and limiting related positive externalities. 

In this study, we present a contextual view of this relationship by examining how tactical 

regulation as well as external (market-level) technological innovation influence the 

expansion of entrepreneurial activity. We conduct an inductive qualitative study of the 

U.S.-based Registered Investment Advisory industry based on an in-depth analysis of the 

industry, semi-structured interviews with 37 representatives of 32 organizations, and a 

comparative case study of seven industry firms. We find that certain forms of non-entry-

related regulation, as well as external technological change, can reduce entry barriers and 

enact a substantial increase in the formation of new ventures. We also contribute to the 

ongoing deliberation on business cycles and entrepreneurship.  

    

 

Keywords: Entrepreneurship; Entry Barriers; Regulation, Technological Change 
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Introduction  

Existing evidence suggests that entrepreneurship produces numerous positive 

externalities for important economic and social outcomes. Researchers have 

conceptualized and showed that the establishment of new firms enhances vital economic 

processes, such as growth and employment (Reynolds, 1999; Callejon and Segarra, 1999; 

Benzing et al, 2009; Valliere and Peterson 2009; Birch, 1981), productivity (Holtz-Eakin 

and Kao, 2003), knowledge spill-overs and commercialization of transformative 

innovations (Casson et al, p. 222, 293), development of social and economic networks 

(Ghavami and Lotfalipoor, 2008), and more. This relationship is observed across diverse 

geographic areas, a variety of industrial settings, and in countries with dissimilar 

economic structures and at different levels of development (Acs and Armington, 2003a, 

2003b, 2004a, 2004b). Consequently, the promotion of “entrepreneurial culture” has 

become an important area of discussion not only in academia, but also across a range of 

local, regional, national, and global policy and practice-oriented deliberations (Heelas 

and Morris, 1992; du Gay, 1991, 1996).  

In evaluating entry barriers, researchers have considered and empirically 

evaluated a variety of perspectives conceptualizing and testing the relevance of micro and 

macro factors. Among the exogenous factors, the role of regulation, economic cycles, and 

technological progress have been found relevant in a variety of contexts (Klapper et al., 

2006; Garicano and Rossi-Hansberg, 2006; Rampini, 2004). While conflicting theoretical 

models have been developed to conceptualize the role of these external determinants of 

entrepreneurship, much of the existing literature indicates that industry regulation and 
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external technological change enact entry barriers, thereby inhibiting entrepreneurial 

activity. On the other hand, the cyclicity of entrepreneurship (i.e., pro-cyclical vs. 

counter-cyclical nature of firm formation) remains a subject of significant disagreement 

both conceptually and through the available empirical evidence (Parker, 2009, p. 70-72, 

143, 454).  

In this study, we present a contextual view of this relationship by examining how 

(1) tactical (non-entry related) regulation, (2) external (market-level) technological 

innovation, and (3) the business cycle, influence a substantial expansion of 

entrepreneurial activity in specific industrial settings. Our inductive study of the U.S.-

based Registered Investment Advisory (RIA) industry is based on an in-depth analysis of 

the industry, interviews with representatives of relevant organizations, and a comparative 

case study of seven industry firms. Despite its maturity, the RIA industry has recently 

undergone significant fragmentation, more than tripling the number of firms in a short 

period of time. Considering that the industry is mature, highly regulated, and undergoing 

important technological changes, it presents a unique and attractive empirical setting for 

this study. Therefore, our objective is to utilize the findings from this study to induce, 

elaborate, and extend theory (Yin, 1994; Remler and Van Ryzin, 2014). Specifically, we 

have leveraged the insights from this study, in combination with a review of relevant 

literature, to develop a contextual framework of entrepreneurship. This framework 

emphasizes the complex roles of the policy, technological change, and the business cycle 

with respect to barriers to entry and sustainability of start-ups. We propose that in 

particular industrial conditions, an external technological change and certain forms of 

non-entry related regulation, can reduce entry barriers and enact a substantial increase in 
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formation of new ventures. We also provide evidence supporting the counter-cyclical 

model of entrepreneurship. Specifically, we show that (1) the 2007 repeal of the Merrill 

Lynch rule, (2) the expansion of passive investment funds (such as index funds and 

ETFs), (3) the development of complementary subscription-based technologies, and (4) 

the reputational damage to incumbents during the 2008-2009 recession, have contributed 

to the increase in industry-level entrepreneurship.    

Our study makes several contributions to the literature. First, we identify 

limitations in the prevailing views in the literature regarding the relationships among 

regulation, technological change, and firm-formation. In addition, we present a novel 

contextual framework of entrepreneurship, focusing on the complex roles of these 

exogenous stimuli. Finally, we contribute to the ongoing debate on the cyclical vs. 

countercyclical nature of entrepreneurship and provide context-specific evidence in 

support of the later.  Notably, study has explicit significance to current political 

discourse, as the assessed public policy has been recently challenged by the executive 

order of the President of the United States (The White House: Office of the Press 

Secretary, February 3, 2017).  

 

Research Context 

Occupational Choice Model and Entry Barriers 

According to the Occupational Choice model (Dixit, 1989), risks, costs, and 

returns expectations from pursuing a new venture, in combination with the sunk cost of 

paid employment, determine the total level of entry. Therefore, when expected returns in 

entrepreneurship (in comparison to the sunk cost of paid employment) reach a particular 

“trigger point”, prospective entrepreneurs opt to pursue the establishment of new ventures 
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(Dixit and Rob, 1994). While extensions to this model acknowledge that “trigger points” 

and optimization decisions may vary due to unique characteristics of prospective 

entrepreneurs, such as their heterogeneous abilities (Lucas, 1978), age (Calvo and 

Wellisz, 1980) and risk aversion (Kihlstrom and Laffont, 1979), the entry barriers—and 

therefore the cost of entry—is a relatively stable factor in the optimization process. The 

assessment of entry barriers, however, is complex, and it can be considered at either 

macro or micro levels with numerous relevant endogenous and exogenous factors. On the 

micro-side, researchers argued that a variety of entrepreneurs’ endogenous 

characteristics, such as education, entrepreneurial skills, background, and professional 

networks, are influencing the overall cost of entry (Casson, 1995; Evans & Leighton, 

1989; Jovanovic, 1994; Parker 2007; Shane, 2003; and Abell et al, 2001). Similarly, a 

range of exogenous macro factors, such as the availability of capital (Gorman and 

Sahlman, 1989), tax regimes (Klapper et al, 2006), political stability and structures 

(Carroll and Huo, 1986; Frye and Shleifer, 1997), availability of qualified labour 

(Zhuplev and Shtykhno, 2009), and intensity of competition (Benzing et al., 2005; Chu et 

al, 2007), have been also shown to be relevant. Among these external considerations, the 

regulatory regimes, external technological change, and business cycles have all been 

identified as relevant factors to the cost of entry, and therefore to entrepreneurs’ choice. 

However, the direction of influence of these stimuli remains uncertain, with conflicting 

theoretical perspectives and mixed and/or conflicting empirical evidence (Parker, 2009). 
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Regulation and Entry 

Regulatory regimes are considered among the key external factors that influence 

entry barriers, effecting firm formation and industry and/or market-level fragmentation 

(Djankov et al, 2002). There is an extensive literature that conceptualizes the relevance of 

various types of regulations to entry as well tests related propositions empirically. This 

literature can be broadly divided into three categories: (1) general regulatory regimes, (2) 

entry regulation, and (3) pro-entrepreneurship public policies.  

While there is an ongoing debate among researchers with respect to the effects of 

general regulation on entrepreneurship, the prevailing empirical evidence suggests that 

the overall effects are likely negative (Parker, 2009, p. 454). This evidence is observed  at 

different levels of assessment, such as cross-country analyses (Fonseca et al., 2001; Fogel 

et al., 2006; Ciccone and Papioannou, 2007; Ho and Wong, 2007; Klapper et al., 2006), 

regional studies (Becht et al., 2008), as well as some industry-specific evaluations 

(Bailey, Thomas, 2017). Scholars attribute this evidence to the high cost of compliance, 

which is prohibitive for many prospective entrepreneurs, while manageable for capital-

rich incumbents.   

Deliberations regarding the effects of entry regulation on social outcomes are 

divided into two conflicting camps. Advocates of the public interest theory (Pigou, 1938) 

arguing that unregulated markets lead to various forms of market failure, resulting in the 

growth of monopolies, decline in the quality of consumer goods and services, and 

negative externalities with respect to the environment (Arrunada, 2007; Djankov, 2009). 

In contrast, proponents of the public choice theory (Tullock, 1967; Stigler, 1971; 
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Peltzman, 1976) stipulate that entry regulation will have a negative social impact through 

several complementary channels. Scholars specifically argue that incumbent firms will be 

able to legally influence the structure of entry regulation to reduce competition, 

encourage consolidation of higher monopolistic powers in the market, and increase 

profits for incumbents at the expense of consumers (Stigler, 1971; Acemoglu, 2008; 

Mock and Yeung, 2004). They also stipulate that excessive entry regulation may be an 

outcome of political corruption, whereby regulation is enacted for the benefit of 

politicians and bureaucrats at the expense of consumers and the environment (Djankov et 

al., 2002; Shleifer and Vishny 1993). While the long-term consequences of entry 

regulation are unclear, there is not much disagreement (either conceptually or in 

empirical evidence) that restrictive forms of entry regulation inhibit the formation of new 

firms. Notably, while the empirical literature with respect to the effects of entry regulate 

on social welfare is sparse (Parker 2009, p. 454), the available evidence suggests that 

related policies are not welfare improving despite the high cost of implementation 

(Kapper, Laeven, and Rajan, 2006).    

 Finally, given the growing evidence that entrepreneurship produces positive 

economic and social externalities (Michelacchi, 2003; Griliches, 1992), governments 

around the world have enacted a variety of public policies aimed at the development of 

the so-called “enterprise culture” in an attempt to reduce barriers and stimulate entry (du 

Gay 1991; Heelas and Morris, 1992). These policies are designed to simplify and aid firm 

formation by providing upfront grants and other form of subsidized financing, 

simplifying registration requirements, modifying labour laws, and/or implementing a 

“tiering” system with differentiated compliance requirements for start-ups and 
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incumbents (Brock and Evans, 1986, p. 74). Advocates of these policies typically 

emphasize the positive externalities of entrepreneurship (discusses earlier), and the need 

to counter market failures, which would otherwise lead to a suboptimal level of entry 

(Storey, 2003). Opponents of these policies argue that these interventions lead to 

excessive entry, which translates to negative effects on social welfare through several 

channels, such as lower quality of innovations (Futia, 1980; Boadway and Tremblay, 

2005), excessive product diversity (Grossman and Shapiro, 1984), frequent failures 

(Aghion and Howitt, 1992), and divergence of efforts into “bidding for subsidies” (Sobel, 

2008). Empirical evidence on this subject is mixed, with lack of adequate hard data 

impairing the quality of evaluations (Dennis, 1998). Consequently, some government 

programs (with available data) tend to be assessed repeatedly, whereas numerous other 

programs are never evaluated (Storey, 2006). Notwithstanding these limitations, the 

available evidence suggests that whereas some programs (particularly upfront financial 

grants) tend to encourage more sustainable ventures, overall pro-entrepreneurship 

government policies appear to be only moderately impactful with high cost in resources 

and significant deadweight (Bates and Bradford, 1979; Bates, 2003; Meager et al, 2003).  

Notably, while there is an extensive entrepreneurship literature on general 

regulatory regimes as well as the entry-related regulations, there is limited attention to 

non-entry related regulations. This gap is surprising, considering that some specific 

regulations tailored at established forms are likely to modify the behaviour and strategies 

of incumbents, possibly creating opportunities for new entrants or vice-verso.  



   
 

135 
 

Technological Change and Entry 

Since Schumpeter’s proposition that entrepreneurs are the key agents of 

technological progress (Schumpeter, 1934), scholars have evaluated a broad range of 

endogenous and exogenous technological developments, and their relevance not only to 

the formation of new firms but also to the performance of both small and large 

organizations. Despite the role that Schumpeter has placed on entrepreneurs, he argued 

that technological progress tends to favour large organizations by enhancing their 

economies of scale, thereby disadvantaging smaller ventures (Schumpeter, 1942). 

Empirically, this logic was applied to explain the declining share of self-employment in 

some industrial sectors in developed markets, such as the US-based agriculture (Kuznets 

and Murphy, 1966; Schultz, 1990). Another argument why technological change 

discourages entrepreneurship relates to the decline in communication costs, which 

arguably advantages team-based business development processes in large organizations, 

allowing established firms to replace independent entrepreneurs (Garicano and Rossi-

Hansberg, 2006). In another approach, formal models introduced by Calvo and Wellisz 

(1980) and Schaffner (1993), utilize Optimal Choice optimization framework to predict 

that exogenous technologic progress will gradually increase paid employment at the 

expense of entrepreneurship. In a similar logic, Lazear (2005) argues that technological 

progress impedes entrepreneurship by augmenting the skill requirements, thus reducing 

the potential pool of qualified prospective entrepreneurs.     

In the counterargument, scholars propose that in circumstances where 

technological advancements complement the aptitudes of prospective entrepreneurs, a 

rapid technological change is likely to increase new undertakings in more efficient 



   
 

136 
 

ventures at the expense of the less efficient projects. This process is expected to enhance 

the quality and risk/reward of newly established ventures (Crifo and Sami, 2008). 

Furthermore, certain types of technological progress, such as the advancements in 

information and communication technologies (ICT), are known to reduce advantages of 

scale economies, allowing small firms to become more competitive, and therefore 

stimulating new entry (Bitler et al., 2001).  

Despite the conflicting theoretical perspectives, outlined above, as well as the 

mixed empirical evidence (Peretto 1998; Kuznets and Murphy, 1966; Schultz, 1990; 

Blau, 1987; Bitler et al., 2001; Peretto 1998; Carlsson, 1989, 1992; Carlsson et al., 1994), 

external technological change  is frequently considered to be a barrier to entry and related 

implications are integrated into the formulation of firms’ competitive strategies as well as 

the development of entrepreneurship-oriented policies (Parker, 2009 p.70-72). 

 

Business Cycle and Entry 

The question of whether entrepreneurship is cyclical has long been deliberated in 

academia and in practice, especially in the context of firm formation and its relevance to 

economic development and social welfare. Perspectives disagree regarding this 

relationship. Proponents of the pro-cyclical form of entrepreneurship argue that growing 

economy enhances the risk/return prospects in entrepreneurship by effecting demand for 

goods and services and availability and cost of capital. These developments are expected 

to tilt the optimization process in favour of entrepreneurships, stimulating new entry 

(Rampini, 2004). Scholars also tie entrepreneurial action to commercial innovation 

processes, which tend to be cyclical (Barlevy, 2007).  In a counterargument, advocates of 
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counter-cyclicity stipulate that recessions enact massive layoffs and pressure 

compensation at established firms, thus increasing the pool of potential entrepreneurs and 

reducing the opportunity cost of paid employment (Ghatak et al, 2007). They also argue 

that the quality of newly established ventures increases in downcycles as mediocre 

ventures fail and funding becomes available only to high quality projects (Caballero and 

Hammour, 1994). Empirically, there is some evidence in support of both perspectives. 

For example, while some studies show that in broader contexts firm-formation and 

transition to entrepreneurship expand and contract cyclically (Audretsch and Acs, 1994; 

Grant, 1996), other research indicates that certain types of marginal enterprises tend to 

form and dissolve countercyclically (Ben-Ner, 1988; Perotin, 2006). 

In related literature, scholars evaluating the relationship between entrepreneurship 

and employment find that both the conceptual perspectives as well as empirical evidence 

are, again, conflicting and mixed. Advocates of the “recession-push” theory argue that, 

during recessions, declining opportunities in paid employment as well as improving 

affordability of tangible resources “push” prospective entrepreneurs to act, stimulating 

entry (Binks and Jennings, 1986). In contrast, proponents of the “prosperity-pull” view 

stipulate that during periods of high unemployment lower demand for goods and services 

in concert with reduced availability of capital decrease the return prospects from 

entrepreneurship and increase the failure rates of new ventures (Brunjes and Diez, 2013). 

Empirically, earlier studies are more consistent with the prosperity pull hypothesis (Story 

1982; Cowling and Taylor, 2001), whereas much of the more recent evidence points to 

increasing firm-formation rates during periods of high unemployment (Alba-Ramirez, 

1994; Cowling and Mitchell, 1997; Niittytkangas and Tervo, 2005; Tervo, 2006). 
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As discussed earlier, despite the on-going debate and conflicting empirical 

evidence, policy interest in the development of entrepreneurial societal cultures continues 

to expand globally. This translates to the allocation of considerable public resources into 

pro-entrepreneurship programs as means of stimulating local, regional, and national 

levels of employment (Mayer-Schonberger, 2003).     

 

Empirical Setting and Methodology 

Research Design 

This study uses qualitative methodology to extend and elaborate theory on the 

role of regulation, external technological change, and the business cycle in the formation 

of new ventures. A qualitative methodology is appropriate for assessing dynamic 

processes, either at the firm or industry levels (Gioia & Thomas, 1996; Hinings, 1997; 

Maitlis, 2005). Although our initial assessment of the entrepreneurship-related 

phenomenon in the RIA industry directed our study to the relevance of some of these 

stimuli, the study was purposely designed to assess the phenomenon inductively, to 

account for the possibility that the role of other and/or additional variables may be 

relevant or even central.  

The study was executed in three stages. We first conducted an in-depth analysis of 

the RIA industry as well as an extensive literature review to identify the relevance of the 

phenomenon to existing theoretical constructs. We then conducted semi-structured 

interviews with 37 representatives of 32 relevant organizations in order to identify and/or 

confirm key themes underlining the trends in the industry. Finally, we applied insights 
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from the first two stages to develop a case study, re-evaluating key themes in a 

comparative assessment of three recent start-ups against four established industry firms.  

 

Empirical Setting: The Phenomenon  

Registered Investment Advisory (RIA) firms provide investment advice, financial 

planning, and investment and portfolio management services to individual, corporate, and 

institutional clients. Despite being mature and heavily regulated, U.S.-based RIA industry 

has recently undergone a dramatic increase in fragmentation, more than tripling the 

number of registered firms from 2007 to 2011 (see Figure 4.1 for details). This level of 

new firm formation is staggering and only comparable to evolving, innovation-driven 

sectors such as high tech or pharmaceuticals. The vast majority of these newly created 

firms remain small, with 10 employees or less, yet the increase in industry fragmentation 

appears sustainable. This phenomenon is especially notable considering the nature of the 

underline businesses, whereby firms’ brands, sizes, and reputations tend to be extremely 

important. Notably, while the number of registered RIA firms have declined in 2013, due 

to a wave of consolidation, the overall increase in industry fragmentation has continued 

with a total number of RIA firms increasing by almost 200% between 2007 and 2016. 

Our extensive background in this sector (as both entrepreneurs and employees of 

large RIA firms), combined with insights from the preliminary “exploratory” assessment 

of the industry, suggests that a specific regulatory event, as well as an external 

technological innovation, may affect this substantial increase in the formation of new 

ventures. Our subsequent review of the relevant literature identifies the applicability of 

this phenomenon to several important on-going deliberations, especially with respect to 
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certain external determinants of entrepreneurship such as regulation and technological 

change. Therefore, an inductive study of the RIA industry provides the opportunity to 

attain valuable insights for the development of novel theoretical perspectives and for 

theory elaboration via the consideration of heretofore unevaluated links (Lee, 1999; Lee, 

Mitchell, & Sablynski, 1999).  

 

 

Figure 4.1. RIA Industry Fragmentation (2007 – 2016) 

 

 

 

Data Collection  

Data for this study were collected and analysed over the course of about three 

years. It was collected from three main sources: interviews, archival documents, and 

firm-level temporal records on all registered industry firms obtained mostly from the 

Securities and Exchange Commission (SEC) database. 

Interviews. We utilized our professional network in the financial services industry 

to conduct a total of 37 interviews with representatives from 32 organizations. In this 

sample, 17 organizations were very small ( with ten or less employees), four were small 
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(with a number of employees between 10 and 100), six were mid-size ( with a number of 

employees between 100 and 2,000) and five were large (with more than 2,000 

employees). These organizations included recent RIA start-ups, established investment 

firms of various sizes, consulting companies that service the RIA industry, regulatory and 

compliance organizations, and a few non-financial services conglomerates with exposure 

to investment-related markets. Semi-structured interviews were conducted either in 

person, over the phone, or via Skype, and have lasted from 30 minutes to two hours. 

Following the collection of general information about the organization and interviewees’ 

positions and backgrounds, we have proceeded with a series of standardized questions, 

followed by an open-ended discussion of the subject matter. The interviewee’s 

professional titles typically ranged from Vice President or similar level titles to Founder 

& CEO, and their experience in the financial services industry has ranged from 5 to 38 

years, with an average of 18 years. In several instances, we have conducted follow-up 

conversations and/or email exchanges, mainly for clarification purposes. Tables 4.1 and 

4.2 present descriptive statistics on interviewees and the associated firms. Information 

from the interviews was transcribed, classified, and calibrated into key themes. 

Additionally, some of the information was subsequently utilized in the conduct of the 

comparative case study. We excluded seven interviews from the analysis, as related 

responses and discussions provided no relevant information to our study, leaving the 

number of interviews with relevant information at 30.  
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Table 4.1. Summary Statistics: Interviews and Comparative Case Study 

Qualitative Study - Interviews          

Summary Statistics         
          

Total # of Interviews 37 
Total # of Interviews with Relevant Information  30 
Average # of Years Industry Exp. 18 
Range of Industry Exp. 5 to 38 years 
Range of Job Titles "Vice President" to "Founder & CEO" 

  # of Firms % of total 
  32 100% 
Total # of Large Firms / Orgs (< 2,000 Employees) 5 16% 
Total # of Mid-Size Firms / Orgs (< 100; < 2,000 Employees) 6    19%   
Total # of Small Firms /Orgs (< 10; < 100 Employees) 4    13%   
Total # of Very Small Firms / Orgs (< 10 Employee) 17 53% 
Number of Recent Startups (past 10 years) 15 47% 
Total # of Consulting Firms (RIA Services) 6 19% 
Total # of Regulatory/Compliance Organizations 2 6% 
Total number of Domestic Firms/Organizations 28 88% 
Total number of Foreign-based Firms/Organizations 4 13% 
          

Qualitative Study - Comparative Cases          

Summary Statistics         

  # of Firms % of total 
          

      
% of 
total   

Total # of Firms Analyzed 7   100%   

Total # of Small Recent RIA Sturt-Ups 3   43%   

Total # of Established Mid-Size RIA Firms 2   29%   

Total # of Established Large (top tier) RIA Firms 2   29%   
Total # of Domestic Firms (operate only in the US)  3   43%   
Total # of International Firms (presence in 5 or less countries) 2   29%   
Total # of Global Firms (presence in > 5 countries)  2   29%   

*Source: ADV & ADV part 2A Forms & Reports; Accountant Surprise Examination Reports; Annual Statements;  

Investment Adviser Firm Summary Reports (IAPD); Firms' Websites; Interviews with Managers, founders, Other 
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Table 4.2. Descriptive Information of the Interview Study.  

 

 

Interviews: General Information
# YRS   

Business Focus Locations # of Employees Title Industry Interview Date (s) Note
Asset Management International >100; <2K SVP & Portfolio Manager 21 6/5/2019 Phone: 30 min 
Asset Management Global > 2K VP / Euripean Credit 10 7/3/2019 Phone: 50 min
Asset Management International >100; <2K Managing Director 26 7/10/2019 Phone: 55 min
Asset Management Global > 2K VP & Porfolio Manager 21 6/12/2019 Phone: 45 min
Technology Global > 2K Director; Analyst 9 6/12/2019 Phone: 30 min
Insurance; Asset Management Global > 2K Head: Global Lev. Fin 25 6/12/2019 Phone: 45 min
Asset Management Global > 2K Vice President 12 6/13/2019 Phone: 30 min
Invesmtent Research & Services Domestic >100; <2K Founder & CEO 16 6/11/2019 Phone: 30 min 
Advisor to B&D & RIAs Domestic <10 Co-Founder & Partner 34 6/6/2019 Phone: 30 min 
Dvpmt & Invstment: Pharma Domestic <10 Sr. Director 5 6/16/2019 In-Person: 60 min
Advisory & Asset Management Domestic <10 Founder & MD 15 5/15/19; 6/10/19 In-Person: 120mn
Investment: Metals & Mining Domestic <10 President & CEO 16 6/13/2019 In-Person: 90 min
Asset Management Domestic <10 Co-Founder 17 7/2/2019 Skype: 90 min
Asset Management Global > 2K Portfolio Manager 15 7/1/2019 Phone: 60 min
Investment: Water & Power International >100; <2K VP, Asset Mgmt 17 6/14/2019 Phone: 30 min
Asset Management / Trading Foreign <10 Founder & President 10 6/12/2019 Phone: 30min
Asset Management Domestic >100; <2K Vice President & PM 22 6/14/2019 Phone: 45 min
State Conglomerate International >100; <2K Portfolio Manager 7 6/14/2019 Skype: 60 min
Asset Management Domestic <10 Founder & President 19 6/18/2019 Phone: 30 min
Financial Advisory Domestic <10 Managing Partner 22 6/17/2019 Phone: 60min 
Financial Advisory Global > 2K Sr. Fin. Advisor 8 6/14/2019 Phone: 30 min
Financial Advisory Global > 2K Financial Advisor 6 6/14/2019 Phone: 30 min
Asset Management Global > 2K Portfolio Manager 17 6/18/2019 Phone: 35 min
Asset Management Domestic >10; <100 Investment Analyst 18 7/4/2019 Phone: 45  min
RIA Research & Consulting Domestic <10 President & CEO 38 7/3/2019 Phone: 30 min
Recruiting Services to RIA Firms Domestic <10 Co-Founder & CEO 25 7/8/19; 7/15/19 Phone: 30 min
RIA Compliance Services Domestic >10; <100 Director 11 7/5/2019 Phone: 60 min
RIA regulation Domestic > 2K Representative N/A 7/5 & 7/8/2019 Phone: 30 min 
Research Services for RIA firms Domestic <10 Owner 36 7/8/2019 Phone: 40 min
Fin. Planning & Asset mgmt Domestic >10; <100 Partner 17 7/16/2019 Phone: 70 min
Investor Protection Admin Org Domestic >10; <100 Manager 13 7/9/19 & 8/15/19 Phone: 50 min 
Tax, Financial Planning Domestic <10 Founder, Principal 15 7/10/2019 Phone: 70 min
RIA Compliance services Domestic <10 President 13 7/12/2019 Phone: 30 min 
Asset Management Domestic <10 CIO, Managing Member 19 7/15/2019 Phone: 45 min.
Advisory & Financial Planning Domestic <10 Founder and CEO 9 7/23/2019 Phone: 50 min
Advisory & Financial Planning Domestic <10 Founder & Principal 14 7/30/2019 Phone: 55 min
Asset Management Domestic <10 Managing Member 32 8/7/2019 Phone: 40 min
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Archival Documents. Archival data was collected for the analysis of the RIA 

industry, as well as for comparative case study. We analysed over 150 documents and 

websites. Primary sources included industry reports, press releases, newsletters, annual 

and quarterly statements, and RIA-specific registration and compliance reports 

administered by the Securities and Exchange Commission (SEC), the North American 

Securities Administrators Association (NASAA), and the Financial Industry Regulatory 

authority (FINRA). These documents included primary and supplementary Uniform 

Application for Investment Adviser Registration (ADV) forms, Investment Adviser Firm 

Summary statements, and Accountant Surprise Examination reports. Additional 

information was collected from couple of industry-related books as well as from the firm-

level and industry-related websites. The collected data were utilized to develop of themes 

on the following four subjects: (1) industry structure and trends, (2) differentiated tactics, 

strategies, and performance of industry firms, (3) regulatory environment and compliance 

procedures, and (4) new venture entry and registration processes. (See Table 4.3 for 

examples of the data.)    

Firm-level Aggregate Records. We obtained firm-level records on all RIA firms 

for a ten-year timeframe from 2007 through 2016. This data was collected by merging 

publicly available information from the SEC RIA database with the supplementary data 

provided by a private research firm, Private Equity Info. Specifically, firm-level 

information on federally registered RIA firms (i.e., RIA firms with $100 million in assets 

under management or more) was obtained from the SEC database. While the SEC also 

provides current firm-level information on all state registered RIA firms (i.e., firms with 

less than $100 million in assets under management) and allows this data to be collected 
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from their website, the SEC does not make the historical records publicly available. 

Therefore, we obtained these historical records from the database owned by the Private 

Equity Info organization, which collects and stores these records. We merge the two 

databases to create a consolidated archive of all registered firms from 2007 to 2016. This 

database contains firm-level accounts on numerous categorical variables, such as assets 

under management, number of clients, number of employees, domiciles, investment 

strategies, as well as compliance-related violations. Notably, although the data on the 

federally registered firms is comprehensive, the available records on the state registered 

RIA firms contain significantly less categorical information. Regardless, this database 

allowed us to assess industry structure, changes in industry fragmentation, as well as 

evaluate and compare relevant characteristics of large and small firms. (See Table 4.3 for 

examples of the data). 
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Table 4.3. Description and Example of the Data. 

 

 

 

DESCRIPTION OF THE DATA

Data Category Type of Insight Data Source Example of the Data

Archival Records

  Firm-Level Information Primary Business Focus 10-K Annual Report "Specialist Asset Manager"

  Firm-Level Information Regulatory Burden IAPD: Accountant Surprise Exam Report Exam dates: "10/16/18; 09/28/17; 07/28/16"

  Firm-Level Information Size of the Firm SEC: Form ADV Number of clients: "1-10"

  Industry-level Information Relevance of Custodian InfrastrUcuture ©2009 Charles Schwab & Co., Inc. Research Report "RIA custodians do much more than hold client assets"

  Industry-level Information Relevance of the "Merrill Lynch Rule" Tiburon Strategic 21 Advisors, LLC™ (2009). Report "The Merrill Lynch Rule was established in 1999"

  Market-level Information Development of ETF Products Investopedia.com; ycharts.com; Statista.com "In 2019, there were 2,096 ETFs in the United States"

  Market-level Information Relevance of the Business Cycle Financial Times (2008). News Article "Bear Stearns passes into Wall Street history"

Interviews

   Industry-level Information Merrill Lynch Rule & Entrepreneurship Founder of a Small RIA Firm “ML Rule is a catalyst for subsequent push for independence”

   Industry-level Information Development of Custodian Infrastructure Partner at Small RIA Firm "Overall, custodian infrastructure got better and commoditized" 

   Industry-level Information Business Cycle & Entrepreneurship Portfolio Manager at Mid-Size Incumbent Firm “The great recession is also an important contributor”

   Firm-level Information Regulation and Large Incumbents Vice President at Large Incumbent Firm “Compliance costs is another major issue for large firms”

   Firm-level Information Role of Passive / ETFs for Incumbents Portfolio Manager at Mid-Size Incumbent Firm “ETF and Index funds are a competition”

   Firm-level Information Role of Passive / ETFs for Small RIA Firms Founder and Principal of a Small RIA Firm “70% ETFs, remainder mainly low-cost Index mutual funds”.

   Firm-level Information Start-up Costs Founder and CEO of a small RIA Firm “Start-up costs (all in) where less than $10,000 in 2017”

   Individual-level Information Specific Role at the firm Assistant Vice President at Large RIA Firm “Role is to advise high net worth clients on investment allocations”

Firm-Level Aggregate Records

   Industry-level Information Industry Fragmentation SEC RIA Database Total Number of RIA firms in 2016: 30,116

   Industry-level Information Industry Expansion SEC RIA Database Ave Growth/Year in Total # of firms 2007-2016: 17.8% 

   Industry-level Information Average Size of firms in the Industry SEC RIA Database Average # of Clients in 2016: 1,503

   Industry-level Information % of small firms in the Industry SEC RIA Database % of firms with < $100mm in AUM in 2012: 69%

   Industry-level Information Strategies of small firms vs. large firms SEC RIA Database % of Small Firms Operated Private Funds in 2013: 7%

   Firm-level Information Regulatory Issues SEC RIA Database Firm Violated State or Federal Agencies' Regulations: YES/NO

   Firm-level Information Strategies of Firms SEC RIA Database Firm Charges Clients Based on a % of AUM: Yes/NO
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Analysis and Results 

Industry Study  

We first conducted a study of the RIA industry to evaluate the previously 

described entrepreneurship phenomenon inductively and to formulate initial themes 

regarding the catalysts for changes in industry fragmentation. While the study identified 

several potential factors, two external stimuli appeared particularly important. First, the 

2007 repeal of the “Merrill Lynch Rule” (SEC Rule 202) likely contributed to the 

subsequent structural changes in the RIA industry, reducing entry barriers and operating 

expenses for small firms. Second, the sustained expansion of passive investment funds, as 

well as the decline in related fees, appears to have opposite effects on the operating 

environment for established and new firms; specifically, it appears to have increased the 

competitive pressure on large incumbents while enhancing the strategic opportunities and 

sustainability for small start-ups.    

Registered Investment Advisory (RIA)4. RIA firms are in the business of providing 

investment advice and portfolio management services to individual, corporate, and 

institutional clients. Over 30,000 federal and/or state registered RIA firms presently 

operate in the United States, managing about $70 trillion in Assets Under Management 

(AUM), and generating billions of dollars in annual revenues and profit. The five largest 

RIA companies command about 12% market share (in terms of AUM), whereas the ten 

largest players commend just under 20% market share. The largest asset management 

firms, such as PIMCO and JPMorgan, are affiliates of giant multiservice financial 

 
4 Stated industry information and statistic where estimated at various points during the 

timeframe of the study: 2016-2019. 
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conglomerates, managing over a trillion dollars in AUM each, whereas the smallest RIA 

firms frequently operate with less than $10 million in AUM and have a single owner and 

employee.        

Although the modern regulatory and structural development of the RIA industry 

dates back to the Investment Advisers Act of 1940, the related services remained mostly 

integrated under the umbrella of large financial services conglomerates until 1980s. The 

independent RIA operating model emerged in the 1980s, following the founding of the 

National Association of Personal Financial Advisors (NAPFA) in 1983. Since then, the 

industry has expanded in terms of the number of independently operating firms, the 

number of associates and employees, the amount of managed AUM, and the level of 

generated revenues and profits. While the number of registered firms has been gradually 

expanding sine 1980s, the formation of new, small RIAs has exploded after 2007, with 

the number of registered firms more than tripling in less than four years, mainly driven by 

these new, small RIA ventures.      

From a regulatory perspective, RIA firms with less than $100 million in clients’ 

AUM must register with the state securities agency, whereas firms that manage $100 

million in AUM or more must register at the federal level with the SEC. In addition to the 

mandated state and/or federal registration, RIA firms are also required to file the Uniform 

Application for Investment Adviser Registration (ADV) forms with regulators, pay 

related fees, and provide copies of these document to each client. These forms specify 

RIA’s investment style, AUM, key officers of the firm, some additional structural, 

strategic, and operating information, and disclose legal and/or regulatory violations. 
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These forms are required to be updated annually and be made available as a public 

record.   

Starting a new RIA firm. Our preliminary research indicates that the process of 

starting a new RIA firm is presently inexpensive. Principals of recently started RIAs 

indicate that their total out-of-pocket cash investment to start the firm amounted to about 

$10,000 or less. This estimate includes all out-of-pocket costs of establishing a new 

entity, such as registering an LLC or LLP, hiring a compliance firm to prepare and file 

the required registration documents, developing a website and some preliminary digital 

and physical marketing materials, and acquiring the necessary hardware (i.e., computer, 

printer) and software (i.e. financial planning software) products. The process can take as 

little as a few months or as long as a year depending on the location of the registration 

office and certain idiosyncratic characteristics of the principal(s). In addition to 

registering the firm at the state or federal level, each RIA principal must also obtain an 

individual registration status, called Investment Adviser Representative (IAR). This is 

usually done by completing (and passing) the Uniform Investment Adviser Law 

Examination (also known as the series 65 exam) as well as by meeting certain minimum 

education and background requirements. Industry studies indicate that associates of small 

RIA firms identify the network and reputation of key principals, quality of the custodian 

company, availability of low fee passive investment options, inexpensive supporting 

technology, low cost structure, and access to research as key differentiating factors for 

performance (Tiburon Strategic Advisors, 2009; Charles Schwab & Co, Inc., 2009; 

Natixis Global Asset Management, 2013).  
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Notably, the present-time low cost of entry appears to stem from several structural 

changes in the industry over the past fifteen years. First, the establishment of the 

independent custodian model allows RIA firms to outsource infrastructure-related costs at 

nominal cost and to launch operations with little or no minimum requirement for AUM. 

Custodian firms provide the core technology necessary to establish, manage, and trade 

client investment accounts. They also facilitate billing and compliance with regulations, 

and do so for a nominal or no cost. In fact, there are typically no platform fees for RIA 

firms. Instead, these custodian firms earn money indirectly, through trading commissions 

and small spreads that they earn on the capital held in cash and/or money market funds 

(Kitces, 2018). While historically, custodian infrastructure use to be owned by large 

financial conglomerates, such as J.P. Morgan or Morgan Stanley, the independent 

custodian model has developed and expanded rapidly over the past decade with the 

continued growth of independent custodian firms, such as TD Ameritrade and 

Shareholder Service Group. Consequently, while new RIA firms historically needed 

starting AUM and significant out-of-pocket infrastructure-related expenses, small RIA 

firms now get established with no minimum AUM and nominal infrastructure-related 

costs.  

Furthermore, the growing number of independent advisory firms has increased the 

demand for outsourced technological solutions, such as client management and portfolio 

management software, as well as supporting infrastructure, such as registration and 

compliance services. This process directed significant human and financial resources into 

the development of related solutions and products. With the development of numerous 

technological solutions, as well as the establishment of a large number of businesses that 
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provide supporting services to independent advisors, related products and services have 

largely commoditized (Kitces, 2018). As a result, many supporting RIA services became 

outsourceable for a nominal cost, further lowering entry and operating costs for small 

and/or recently established ventures while large asset management firms continue to 

allocate significant resources to in-house technology departments to develop customized 

systems internally to accommodate their complex businesses.  

Operationally, while small RIAs target a variety of client segments and utilize 

differentiated investment strategies, the vast majority of RIA start-ups consider ETFs, 

Index Funds, Mutual Funds, and individual equity securities as primary means in the 

construction of investment portfolios for clients.  

Index Funds and ETFs / Passive vs. Active investment strategies. Index Funds 

were introduced in the 1970s and began to gain traction during the 1980s, and they 

continue to expand and grow in popularity to the present day. Index funds are an example 

of the “passive” investment strategy, whereby investors seek to generate market-like 

returns by investing into a portfolio of securities that reflects a specific market, such as 

U.S. stocks, emerging market stocks, or corporate bonds. Because index fund managers 

do not attempt to outperform any specific benchmarks, the cost structure of such funds is 

materially lower than that of “actively” managed funds, where costly resources are 

utilized in an attempt to outperform various benchmarks. This leads to a much lower fee 

structure for passively managed funds.   

Exchange-traded funds (ETFs) were introduced during the late 1980s and into 

1990s, as the passive investment strategy continued to gain traction and popularity. 

Although some ETFs are also index funds, ETFs are traded on stock exchanges like 
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regular stocks. In addition to the benefits of diversification, convenience, and low costs, 

ETFs are also structured for tax efficiency and provide tax advantages to investors. Over 

the past twenty years, market participants have developed numerous new ETF categories, 

providing the investment community with the means and opportunity to invest quickly 

and efficiently in many markets and asset classes, such as index ETFs, stock ETFs, sector 

ETFs, bond ETFs, commodity ETFs, currency ETFs, and many more. The cost 

advantages of passive investment instruments (such as index funds and ETFs) are very 

significant, with the average expense ratio for these funds of less than 0.5%. This 

compares to the expense ratios for the actively managed mutual funds that ranges from 

about 1% to over 3%, or to actively managed hedge funds which typically charge 2% 

management fee plus 20% of the funds’ profit. The many advantages of passive strategies 

contributed to the tremendous expansion of ETF, over the past two decades, and its 

associated financial products now represent a large share of the total invested capital in 

the United States. For example, recent market estimates indicate that over 20% of all 

equity mutual fund assets in the United States are invested in mutual and ETF index 

funds (investopedia.com, 2017). 

The expansion of these passive investment options appears relevant to the 

competitive positioning and prospects of small RIA start-ups. Our analysis indicates that 

the availability and expansion of passive investment options, as well as the considerable 

decline in related fund fees, have an opposite effect on the operating environment of 

established companies relative to new start-up. Specially, they increase competitive 

pressure on large incumbents, while at the same time enhance strategic opportunities and 

sustainability of small firms. Consequently, while small recently started RIA firms 
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frequently utilize ETFs and Index Funds to construct diversified portfolios for clients, the 

majority of large incumbent asset managers continue to focus on managing mostly 

actively managed portfolios, investing directly into underline securities, such as stocks, 

bonds, and commodities. Therefore, for many large asset managers the continued 

expansion of passive funds has resulted in increased competition, pressuring fees and 

directing client capital away from their actively managed investment options (See Figure 

4.2 for details). 

 

Figure 4.2. Expansion of ETF Funds in the USA: Number of Funds and Assets Under 

Management (2000–2019) 

 

 

 

 

SEC Rule 202 (The “Merrill Lynch Rule”). The Merrill Lynch Rule was first 

proposed in 1999 and formally adopted in 2005. The rule allowed broker-dealers (i.e., 

firms that underwrite and trade financial products) to act as “advisors” and charge a fee 

for investment services. Specifically, under the Merrill Lynch Rule, broker-dealers could 

provide fee-based investment services without registering as Investment Advisers, and, 
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therefore, with no legal obligation to adhere to strict fiduciary responsibilities. The SEC 

2005 decision to formally adopt the Merrill Lynch Rule prompted a filing of a lawsuit by 

the Financial Planning Association and by the Consumer Federation of America. The 

Merrill Lynch Rule was finally repealed in March of 2007 by the U.S. Courts of Appeals 

(Research Associates, 2017). The repeal resulted in a significant restructuring of the 

industry, with many broker-dealers walking away from the investment management 

businesses and/or spinning off related operations into separate companies that then 

registered as Investment Advisors. Because broker-dealers owned and operated a large 

segment of technological and operating infrastructure that supported investment advisory 

services, the repeal of the Merrill Lynch Rule appears relevant to the development and 

expansion of the independent custodian infrastructure. Furthermore, the repeal of the 

Merrill Lynch Rule appears relevant to the subsequent change in the business model of 

incumbent advisory companies, shifting their efforts from selling high-cost internally 

managed active funds to developing long-term customized financial solutions for clients. 

Consequently, many individual advisors employed by large incumbents developed skills 

and abilities to provide comprehensive financial planning and investment management 

services. They also developed a much more personalized relationship with customers, 

acquiring a strong understanding of their specific needs and circumstances. These 

developments increased the pool of professionals with the necessary skills, aptitudes, and 

client networks to consider establishing an independent businesses.   

Notably, in February 2017, the President of the United States signed an executive 

order giving power to the Secretary of Labor to rescind or revise the Fiduciary Rule (The 



   
 

155 
 

White House: Office of the Press Secretary, February 3, 2017). This action was 

challenged in courts, with ongoing political and legal proceedings and deliberations.       

In summary, while the study of the RIA industry allowed to identify several 

factors that appear to be relevant for the spike in industry-level entrepreneurship activity, 

two potential catalysts appear to be particularly material. The study informs that the 2007 

repeal of the “Merrill Lynch Rule” (SEC Rule 202) likely contributed to subsequent 

structural changes in the RIA industry, reducing entry barriers and operating expenses for 

small firms. Specifically, the development of independent custodian infrastructure 

appears to stem from the repeal of the Merrill Lynch Rule, whereas the establishment of 

the independent custodial model seem to promote entrepreneurship by lowering entry 

barriers and operating expenses of small firms. The analysis further indicates that 

external technological innovation in the form of a sustained expansion of passive 

investment strategies and funds appears to increase the competitive pressure on large 

incumbents while enhancing the strategic opportunities and sustainability of small firms.  

 

Interviews  

Table 4.4 summarizes the key insights and takeaways from our interviews. The 

results point to four catalysts for the recent change in industry fragmentation. These 

include (1) the expansion of passive investment funds, (2) the repeal of the Merrill Lynch 

Rule, (3) the increased availability of complementary technology and services, and (4) 

the 2008-2009 financial crisis. 

Expansion of Passive Investment Funds. In response to questions on the 

availability and cost of passive investment products, 26 respondents (87%) argued that 
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the expansion of passive investment strategies benefits small firms, while one respondent 

(3%) stated that this is unlikely. Remaining respondents had no relevant knowledge. In 

their response to the more specific questions on this subject, 25 respondents (83%) 

stipulated that the increase in the availability of ETFs and decrease in associated fees 

enhance competitive positioning of small RIA firms, whereas one respondent (3%) felt 

otherwise. Furthermore, 26 of respondents (87%) reported that the increase in availability 

of ETFs and the decrease in associated fees (on average) impaired competitive 

positioning of large asset management companies, whereas one respondent (3%) has 

suggested otherwise. 

Merrill Lynch Rule, Custodian Infrastructure, and Advisory Model. In response to 

questions on regulation, custodian infrastructure, and changes in advisory model, seven 

respondents (23%) believe that the repeal of the Merrill Lynch Rule represents a catalyst 

for the subsequent expansion of small RIA firms, whereas two respondents (7%) 

suggested otherwise. Additionally, 18 respondents (60%) believe that the development of 

independent custodian infrastructure has reduced entry barriers and operating expenses 

for small firms with no respondents suggesting otherwise. Furthermore, five respondents 

(17%) believe that the repeal of the Merrill Lynch rule contributed to the development of 

independent custodian model, whereas one respondent (3%) felt this is unlikely. In 

addition, seven respondents (23%) believe that changes in advisory model at large RIA 

firms have contributed to the increase in formation of new companies, with three 

additional respondents (10%) indicating that the repeal of the Merrill Lynch Rule is likely 

a catalyst for this process. No respondents indicated otherwise. Finally, in response the 

questions on general industry-level regulation and compliance matters, 13 respondents 
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(43%) indicated that compliance-related for large firms have increased, over the past 

decade, while remained negligible for small RIA start-ups. Only one respondent (3%) 

indicated otherwise.  

Complementary Technologies and Services. In response to questions on 

complementary technologies and services, 19 respondents (63%) believe that increased 

availability of such technologies and services enhances competitive positioning of small 

RIA firms, and no respondents suggested otherwise. In response to the more specific 

questions on this subject, 19 respondents (63%) indicated that the development of high 

quality and low-cost subscription-based Customer Relations Management (CRM) and 

Financial Planning (FP) systems, as well as the increased availability of inexpensive 

outsourceable registration and on-going compliance services, have all contributed to 

sustainability of small RIA firms. No respondents suggested that this is not likely to be 

the case. Finally, 18 respondents (60%) suggested that availability of low-cost 

communication technologies have enhanced the competitiveness of small RIA firms. No 

respondents suggested otherwise. 

Financial Crisis of 2008-09. Several respondents indicated that the financial crisis 

and recession of 2008-09 is likely relevant to the subsequent increase in industry 

fragmentation. Specifically, eight respondents (27%) believe that market turbulence 

during the 2008-09 recession damaged the brands and reputations of large incumbents 

and triggered mass layoffs of qualified professionals, thus contributing to the subsequent 

increase in industry-level entrepreneurship. Additionally, three respondents (10%) 

consider the devaluation of global assets during the recession relevant to the subsequent 
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performance and sustainability of start-ups. No respondents indicated that this is not 

likely to be the case. 

In summary, the results indicate that the development of an independent custodian 

model, in combination with changes in the advisory practices at large firms, contributed 

to the increase in entry. They further suggest that the repeal of the Merrill Lynch Rule is a 

likely catalyst for these developments. The results further stipulate that the increased 

availability of low-fee ETFs, as well as increased availability of inexpensive 

complementary services and technologies have increased the competitiveness and 

sustainability of start-ups. Finally, the results indicate that he financial crisis of 2008-09 

may have contributed to the subsequent spike in entrepreneurship activity in the RIA 

industry. 
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Table 4.4. Interviews: Summary of Key Themes and Takeaways 

Qualitative Study - Interviews. Summary of Key Takeaways             

  # % # No  % No # % 

  Confirm 
 

Confirm Knowledge Knowledge Disagree Disagree 

Takeaway #1: Expansion of Passive Investment Funds and the Decline in Fees              

     Point 1: Expansion of Passive Strategies benefit small RIA firms 26 87% 3 10% 1 3% 

     Point 2: Increase in ETF availability benefit small RIA firms 25 83% 4 13% 1 3% 

     Point 3: Decline in ETF fees benefit small RIA firms 25 83% 4 13% 1 3% 

     Point 4: Increase in number of ETF adds competitive pressure on large firms 26 87% 3 10% 1 3% 
     Point 5: Decline in ETF fees adds competitive pressure on large firms 26 87% 3 10% 1 3% 

Takeaway #2: Merrill Lynch (ML) Rule: Custodial Infrastructure / Large RIA Advisor Model              
     Point 1: The repeal of the ML Rule is relevant to the expansion of small RIA firms 7 23% 21 70% 2 7% 

     Point 2: The repeal of the ML Rule has promoted independent custodian model 5 17% 24 80% 1 3% 
     Point 3: Independent custodian model lowers entry barriers and OpEx of small firms  18 60% 12 40% 0 0% 

     Point 4: The repeal of the ML Rule promoted changes in advisory model at large firms 3 10% 27 90% 0 0% 
     Point 5: Changes in the advisory model promote entrepreneurship in RIA industry 7 23% 23 77% 0 0% 
     Point 6: Compliance costs: increased for large firms; negligible for small RIA firms 13 43% 16 53% 1 3% 

Takeaway #3: Complementary Technologies & Services             

     Point 1: Availability of complementary technologies benefit small investment firms  19 63% 11 37% 0 0% 

     Point 2: Availability of subscription-based CRM systems benefit small RIA firms  19 63% 11 37% 0 0% 
     Point 3: Availability of subscription-based PM systems benefit small RIA firms  19 63% 11 37% 0 0% 

     Point 4: Availability of outsourced low-cost compliance services benefit small firms  19 63% 11 37% 0 0% 

     Point 5: Availability of low-cost communication technologies benefit small firms 18 60% 12 40% 0 0% 

Takeaway #4: Great Recession 2008-2009             

     Point 1: Financial Crisis of 2008-2009 contributed to the formation of new RIA firms 8 27% 22 73% 0 0% 
     Point 2: Financial Crisis damaged brands & reputations of large firms 8 27% 22 73% 0 0% 

     Point 3: Financial Crisis has triggered mass layoffs of qualified professionals 8 27% 22 73% 0 0% 
     Point 4: Financial Crisis has triggered devaluation of assets, benefiting start-ups  3 10% 27 90% 0 0% 

Total # of interviews with relevant information           30 
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Comparative Case Study  

Table 4.5 summarizes the key takeaways from our analysis of small RIA start-

ups. Table 4.6 summarizes the key insights from our analysis of mid-size incumbent asset 

management firms.  Table 4.7 summarizes the key takeaways from our analysis of large 

incumbent asset management firms.  

Passive Investment Funds. The findings from the comparative case study indicate 

that increased availability of ETFs and the decline in ETF fees advantage business 

strategies of small firms and disadvantage operating dynamic of incumbents. 

Consequently, 80% to 95% of client portfolios at small firms are invested into passive 

funds, such as index funds and ETFs. Conversely, mid-size and large incumbents indicate 

no or nominal utilization of such funds as investment choices for client portfolios.  

Regulation. The results indicate that registration and compliance costs are 

immaterial factors in entry and operating expenditures of small firms. On the other hand, 

mid-size and large incumbents consider on-going compliance matters to be material, in 

terms of both financial costs and managerial attention. Specifically, none of the small 

firms have records of “surprise examinations / audits”, whereas all analysed mid-size and 

large companies had multiple such audits in recent past. Consequently, contrary to small 

firms, all analysed mid-size and large incumbents employ internal stuff dedicated to 

regulation compliance-related matters.  

Custodian Infrastructure and Complementary Products. The analysis of small 

firms indicates that the custodian and account management infrastructure utilized by 

these organizations is almost entirely outsourced. Additionally, it does not seem to 
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represent a material component of their operating expenses. On the other hand, larger 

incumbents maintain some internally managed custodian infrastructure, in addition to 

outsourcing some of the related functions. The analysis of small firms also shows that the 

development of subscription-based complementary technologies, such as client 

relationship management (CRM) and financial planning (FP) software systems, is an 

advantage to their on-going operations. Conversely, the development of complementary 

subscription-based technologies does not seem to be material to operations of established 

incumbents.  

Recession of 2008-09. While there is little indication that the recession of 2008-09 

has explicitly contributed to the formation of small firms, the results of the study inform 

that the events of this downcycle had negative repercussions to large firms. Specifically, 

the study indicates that consequences of the 2008-09 recession damaged the reputations 

of incumbents, challenging their operations and financial standing.  

In summary, the results of our comparative case study show that the expansion of 

passive investment strategies and funds advantaged small firms to the detriment of large 

incumbents. They further indicate that compliance-related matters and costs are 

immaterial for small start-ups, while significant for large firms. In addition, the 

development of outsourceable subscription-based complementary technologies seems to 

benefit small RIA firms, by enhancing competitiveness of their services. Finally, the 

study indicates that the recession of 2008-09 damaged the reputations and competitive 

standing of large incumbents. 
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Table 4.5. Comparative Case Study: Analysis of Small Firms (Recent Start-ups) 

Qualitative Study - Comparative Case Study*       

Summary of Key Takeaways       

Small RIA start-ups Firm #1 Firm #2 Firm #3 

Firm Information:       
  Firm started in the past 10 years (Yes/NO) Yes Yes Yes 

  Founder Prior Employee of a large Asset Management firm (Yes/No)  Yes Yes Yes 

  Estimated Startup Costs (all-in) $5,000  < $10,000 ~$8,000 

  Number of Employees 1 1 3 

  Number of Clients 1 to 10 11 to 25 101 to 250 

  Approximate Assets Under Management (AUM) 
  
1,350,000  

   
7,200,000  

   
18,300,000  

Regulation Information       

  Surprise Examination/Audit Per Investment Advisers Act rule 206(4)-2 (Yes/No/Multiple) NO No No 

  Regulatory Start-up Initial Registration Costs: (High (H), Moderate (M), Insignificant (INS) INS INS INS 

  Regulatory On-going Compliance Cots: Material Focus/Expense (Yes/No) NO No No 

Custodian Infrastructure & Operating Technology       

  Custodian & Account Mgmt. Infrastructure: Internal (INT), Outsourced (OTS), or Both (BTH) OTS OTS OTS 
  Custodian Infrastructure (internal or outsourced): Significant Expense (Yes/No) NO No No 

  Complementary Technologies: Advantage (ADV), Disadvantage (DSV), Not a Factor (NF) ADV ADV ADV 

Passive Investment Funds        

  Utilization of ETFs and Index Funds for Investment of AUM  ~ 95% ~80% ~90% 

  Increase in ETF availability is an Advantage (ADV), Disadvantage (DSV) or Not a Factor (NF) ADV ADV ADV 

  Decline in ETF fees is an Advantage (ADV), Disadvantage (DSV) or Not a Factor (NF) ADV ADV ADV 
Great Recession 2008-2009       

  Great Recession Influenced the start-up decision/process (Yes/No) No No No 

  Great Recession benefited the firm by damaging Regulations of Large Incumbents (Yes/No) Yes Yes Yes 

  Great Recession benefited the firm by devaluating global assets (Yes/No) No No No 

*Source of Information: Forms ADV, ADV part 2A; Accountant Surprise Examination Reports;        
 Investment Adviser Firm Summary reports (IAPD); Firm's Websites; Interviews with founders       
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Table 4.6. Comparative Case Study: Analysis of Mid-Size Firms (Incumbents) 

Qualitative Study - Cases     

Summary of Key Takeaways     

  Firm#1   

     

Firm Information: Firm #1 Firm #2 

  Firm started in the past 10 years (Yes/NO) No No 

  Primary Business Focus is Asset Management (Yes/No) Yes Yes 

  Domestic (D), International (I), Global (G) I I 

  Number of Employees >1,000 >1,000 

  Approximate Assets Under Management (AUM) 
> $100 

bn 
> $200 

Bn 

      

Regulation Information     

 Surprise Examination/Audit Per Investment Advisers Act rule 206(4)-2 (Yes/NO/Multiple) Multiple Multiple 

  Maintains Internal Stuff Dedicated to Compliance/Regulation (Yes/No)  Yes Yes 

  Regulatory On-going Compliance Cots: Material Focus/Expense (Yes/No) Yes Yes 

      

Custodian Infrastructure & Operating Technology     

  Custodian & Account Mgmt. Infrastructure: Internal (INT), Outsourced (OTS), or Both (BTH) BTH BTH 

  Custodian Infrastructure (internal or outsourced): Significant Expense (Yes/No/NA) NA N/A 

  Complementary Technologies: Advantage (ADV), Disadvantage (DSV), Nota a Factor (NF) NF NF 

      

Passive Investment Funds      

  Utilization of ETFs and Index Funds for Investment of AUM  < 5% < 5% 

  Increase in ETF availability is an Advantage (ADV), Disadvantage (DSV) or Not a Factor (NF) DSV DSV 

  Decline in ETF fees is an Advantage (ADV), Disadvantage (DSV) or Not a Factor (NF) DSV DSV 

      

Great Recession 2008-2009     

  Great Recession was a Challenge for the Firm (Yes/No) Yes Yes 

  Great Recession benefited the firm by damaging Regulations of Competitors (Yes/No/NA) NA N/A 

  Great Recession benefited the firm by devaluating global assets (Yes/No) No No 

*Source of Information: Forms ADV, ADV part 2A; Accountant Surprise Examination Reports;      

 Investment Adviser Firm Summary reports (IAPD); Firm's Websites; Interviews with managers     
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Table 4.7. Comparative Case Study: Analysis of Large Firms (Incumbents) 

Qualitative Study - Cases     

Summary of Key Takeaways     

      

     

Firm Information: Firm #1 Firm #2 

  Firm started in the past 10 years (Yes/NO) No No 

  Primary Business Focus is Asset Management (Yes/No) Yes Yes 

  Domestic (D), International (I), Global (G) G G 

  Number of Employees > 2,000 >2,000 

  Approximate Assets Under Management (AUM) > $500 Bn > $500 Bn 

      

Regulation Information     

  Surprise Examination/Audit Per Investment Advisers Act rule 206(4)-2 (Yes/NO/Multiple) Multiple Multiple 

  Maintains Internal Stuff Dedicated to Compliance/Regulation (Yes/No)  Yes Yes 

  Regulatory On-going Compliance Cots: Material Focus/Expense (Yes/No) Yes Yes 

      

Custodian Infrastructure & Operating Technology     

  Custodian & Account Mgmt. Infrastructure: Internal (INT), Outsourced (OTS), or Both (BTH) BTH BTH 

  Custodian Infrastructure (internal or outsourced): Significant Expense (Yes/No/N/A) N/A N/A 

  Complementary Technologies: Advantage (ADV), Disadvantage (DSV), Nota a Factor (NF) NF NF 

      

Passive Investment Funds      

  Utilization of ETFs and Index Funds for Investment of AUM  "nominal" "nominal" 

  Increase in ETF availability is an Advantage (ADV), Disadvantage (DSV) or Not a Factor (NF) DSV DSV 

  Decline in ETF fees is an Advantage (ADV), Disadvantage (DSV) or Not a Factor (NF) DSV DSV 

      

Great Recession 2008-2009     

  Great Recession was a Challenge for the Firm (Yes/No) Yes Yes 

  Great Recession benefited the firm by damaging Regulations of Competitors (Yes/No/N/A) No N/A 

  Great Recession benefited the firm by devaluating global assets (Yes/No) No No 

*Source of Information: Forms ADV, ADV part 2A; Accountant Surprise Examination Reports;      

Investment Adviser Firm Summary reports (IAPD); Annual Statements; Firm's Websites; Interviews with Current & Past Managers 
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Conceptual Framework 

In this section, we present a contextual framework of entrepreneurship that we 

developed by leveraging insights from an inductive study of the U.S.-based RIA industry 

as well as existing stipulations in the literature. This framework emphasizes the complex 

interactions among policy, technological change, and business cycles, and how they 

affect barriers to entry and the formation of new firms. In doing so, we elaborate and 

extend upon previously understudied contextual nuances in a novel and fitting empirical 

setting (Figure 4.3 summarizes our conceptual framework). 

  Regulation. As examined in earlier sections, the prevailing view of regulation 

and entry is that the general regulatory environment inhibits entrepreneurship by 

increasing the costs of both entry and compliance. While conflicting perspectives exist in 

the literature (Parker, 2009, p. 454), the empirical evidence is generally consistent with 

this prevailing view (Fonseca et al., 2001; Fogel et al., 2006; Ciccone and Papaioannou, 

2007; Ho and Wong, 2007; Klapper et al., 2006; Becht et al., 2008; Kelly and Amburgey, 

1991). Our findings, however, indicate that the effects of regulations are subject to 

contextual considerations. Specifically, in some industrial settings, regulations police 

complex hierarchical businesses that command a high level of market power. Such 

regulatory environments tend to advantage small start-ups, who are not subject to the 

most of related compliance matters. These regulations also tend to pressure the strategic 

flexibility of large incumbents, necessitating the incurrence of significant compliance-

related expenditures, increasing liabilities and the risks of audits, and restricting operating 

and strategic flexibility. Therefore, we propose the following: 
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Proposition 1a. Ceteris paribus, in settings where general regulations are 

tailored to police complex hierarchical operations, such policies are likely to advantage 

small startups. 

In addition, certain types of tactical non-entry related regulations (either by design 

or as an unintended consequence) lead to the disintegration and commoditization of key 

industry infrastructure. This process tends to reduce entry barriers and operating costs of 

small firms, stimulating both entry and sustainability of startups. Therefore, we propose 

the following: 

Proposition 1b.  Ceteris paribus, when a tactical non-entry related regulation 

leads to commoditization of crucial industry infrastructure, such policy is likely to be a 

catalyst for the formation and sustainability of new firms.  

 

Technological Change. Despite the conflicting theoretical perspectives 

(Schumpeter, 1942; Garicano and Rossi-Hansberg, 2006; Bitler et al., 2001), 

technological change is frequently considered a barrier to entry (Parker, 2009, pp. 70–

72).  Our study indicates that the impacts of external technological progress are subject to 

industrial contexts and can be important stimuli for industry fragmentation. Specifically, 

technological advancements that reduce the complexity and costs of client-servicing 

functions tend to disproportionately benefit small firms and enhance their strategic 

positioning. Although large firms may also utilize such innovations, the related change, 

on average, tends to reduce their structural advantages, allowing small firms to offer 

competitive and cost-effective service. Therefore, we propose the following:  
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Proposition 2a. Ceteris paribus, when technological innovations reduce the 

complexity and cost of client-servicing tasks, such advancements are likely benefit small 

firms to the detriment of large organizations, thus stimulating entrepreneurship. 

Technological change also tends to stimulate entrepreneurship when related 

advancements commoditize complementary infrastructure. This is because the decline in 

the cost of supporting infrastructure enables small firms to offer competitive services to 

customers in a cost-efficient manner. In contrast, large firms tend to be less effected by 

such developments, because their complex infrastructure requires the development or 

acquisition of customized technologies. This perspective is consistent with prior 

observations in the literature that information and communication technologies (ICT) 

reduce the advantages of scale economies, thereby advantaging small firms (Bitler et al., 

2001). Therefore, we propose the following:   

Proposition 2b. Ceteris paribus, when technological advancements reduce the 

cost of complementary infrastructure, such developments tend to stimulate both entry and 

sustainability of startups.  

 

Business Cycle. Although there is an ongoing debate regarding the cyclicity of 

entrepreneurship, the related arguments tend to focus on fluctuations in demand for goods 

and services (Rampini, 2004), the availability of financing (Caballero and Hammour, 

1994), as well as the changes in conditions of paid employment (Ghatak et al, 2007). The 

results of our study support the employment-driven counter-cyclical argument, and also 

provide an additional contextual perspective. Specifically, the results suggest that the 

public visibility of an industry and the associated extent of media coverage contribute to 
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the relationship between business cycles and entrepreneurship. We stipulate that the 

negative coverage and reputational damage to incumbents during recessions enhances 

competitiveness of new entrants in industries that attract high level of media attention. 

We further expect these effects to be magnified by employee layoffs during recessions, 

with the consequent decline in the opportunity cost of paid employment and increase in 

the pool of prospective entrepreneurs. Therefore, we propose the following: 

Proposition 3. Ceteris paribus, for industries with eminent public visibility and 

high levels of media coverage, business downcycles are likely to stimulate the formation 

of new firms.  
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Figure 4.3. Conceptual Framework* 

 

 

Discussion 

In the introduction and research context sections of this article, we noted 

limitations in the entrepreneurship literature concerning the roles of regulation and 

external technological change. We have also summarized the apparent contradiction 

 

* Information below the dotted line reflects existing stipulations in the literature; information above
the dotted line indicates new conceptual insights introduced in this study
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(both conceptual and empirical) regarding the cyclicity of entrepreneurship. The current 

study examines an entrepreneurship-related phenomenon in the RIA industry and 

identifies a unique contextual relationship between these specific external factors and the 

formation of new firms.  

Whereas a number of scholars have observed a negative association between the 

intensity of the general regulatory environment and entrepreneurship (Fonseca et al., 

2001; Fogel et al., 2006; Ciccone and Papaioannou, 2007; Ho and Wong, 2007; Klapper 

et al., 2006; Becht et al., 2008; Kelly and Amburgey, 1991), the conceptualization of 

these observations tends to be generalized to a variety of contexts. Scholars typically 

attribute this evidence to the high cost of compliance, which is prohibitive for many 

prospective entrepreneurs but can be observed by capital-rich and otherwise resourceful 

incumbents. Contrary to this perspective, our study indicates that the effects of the 

general regulatory environment are subject to contextual considerations. Specifically, 

when policies are designed to regulate complex business processes, such regulations tend 

to advantage small firms, thereby stimulating new entry. In addition, we show that when 

a tactical non-entry related regulation leads to the commoditization of crucial industry 

infrastructure, such policy is likely to promote industry-level entrepreneurship.  

Similarly, whereas technological change is frequently considered a barrier to 

entry (Parker, 2009 pp. 70–72), our study suggests that the impacts of external 

technological progress depend on particulars of the industrial context. We provide 

evidence that, under certain circumstances, external technological advancements can 

become important stimuli for industry fragmentation. Specifically, we show that when 

new technologies reduce the complexity and costs of client-servicing tasks, such 
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developments tend to disproportionately benefit small firms, enhancing their strategic 

choices and competitiveness. In addition, technological advancements that result in the 

commoditization of complementary infrastructure tend to stimulate new entry and 

contribute to the sustainability of start-ups.  

Finally, while there is an ongoing deliberation regarding the cyclicity of 

entrepreneurship (Rampini, 2004; Ghatak et al, 2007), the related argumentations are 

typically generalized to diverse contexts and tend to be focused on layoffs, changes in 

demand for goods services, and availability of venture capital. Our study contextualizes 

this debate at the industrial level and offers a unique perspective on the subject matter. 

Specifically, we demonstrate that public visibility and the extent of media coverage in a 

particular industry contribute to the cyclicity of industry-level entry. In industries that 

attract high levels of media attention, the negative coverage and reputational damage to 

incumbents during recessions enhances the competitiveness of new entrants, thus 

stimulating new entry. These effects are magnified by layoffs, which expand the pool of 

prospective entrepreneurs and reduce the opportunity cost of paid employment. 

 

Limitations and Concluding Remarks 

This study begun with a puzzling entrepreneurship phenomenon in the RIA 

industry which led to the development of a contextual framework concerning several 

external catalysts for new entry. Like any model intended to evaluate the complexity of 

industrial and organizational processes, the framework presented here has elements that 

require additional exploration. For example, we find that the repeal of the Merrill Lynch 

Rule contributed to the development of an independent custodian model, thereby 
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stimulating industry-level entrepreneurship. However, it remains unanswered whether the 

development of an independent custodian model could have been triggered without this 

regulatory catalyst. In addition, our model stipulates that technological advancements that 

enhance the quality of complementary infrastructure are likely to enhance the 

competitiveness of small firms and hence stimulate new entry. This is based on findings 

that show a disproportionate benefit of such technological advancements to small RIA 

firms. However, the development of complementary infrastructure may be predicated on 

increasing industry fragmentation and the consequent increase in demand for related 

assets and services. This creates a potential “chicken-or-egg” dilemma, raising questions 

as to whether the development of complementary assets stimulates entrepreneurship or 

vice-versa. Finally, the 2008–09 recession was triggered by severe challenges to the 

financial services industry. Therefore, while the study finds meaningful reputational 

damage to large asset management firms, during the 2008–09 recession, these findings 

may be unique to this particular business cycle. 

Notwithstanding these limitations, our study examines a unique and substantial 

entrepreneurship-related phenomenon and identifies important contextual relationship 

among several external stimuli of entrepreneurial process. Furthermore, this framework 

illustrates the importance of contextual consideration, presenting an opportunity to 

resolve some of the conflicting evidence in the literature, and contributing to ongoing 

deliberations among scholars. Given the growing attention to the development of 

“entrepreneurial culture” across the world, these insights have notable implications not 

only to the ongoing deliberation in academia but also to matters of policy and practice. 

For example, the study has explicit significance for the current political discourse, as the 
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assessed public policy has been recently challenged by the executive order of the 

President of the United States (The White House: Office of the Press Secretary, February 

3, 2017). Furthermore, the presented framework examines the role of external factors in 

the development (or impairment) of competitive advantage of new and established firms. 

Understanding these processes has central strategic relevance not only to current and 

prospective entrepreneurs but also to managers of established firms of all sizes. 
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CONCLUDING REMARKS ON THE THESIS 

 

This dissertation explores how innovation and entrepreneurial processes and 

outcomes vary across linguistic, geographic, regulatory and technological contexts. We 

offer new evidence regarding the functioning of innovation systems at national, regional, 

and industrial levels. We also show how industry characteristics condition the 

relationship among several external catalysts of entrepreneurial process. We hope that 

this study provides fertile ground for future research, incentivizing deeper and more 

nuanced examinations of innovation and entrepreneurship ecosystems at different levels 

of analysis, including countries, regions, industrial clusters, industries, or cities.  

Specifically, we hope that future research will utilize alternative data to re-

examine our linguistic hypotheses at sub-national levels and to retest the identified 

transition mechanisms. In particular, a credible linguistic and demographic data on 

employees of large multinational firms may present a valuable opportunity to apply 

Sapir-Whorf theory of linguistic variability to evaluate internal knowledge development 

processes of multinational organizations.  

In addition, we hope that future research will apply our cross-regional analysis of 

reaching-in and reaching-out co-development processes to alternative geographic 

contexts. Specifically, the relevance of reaching-in and reaching-out processes to the 

development and functioning of urban and suburban innovation systems is a natural next 

step in this direction of inquiry.    

Finally, while the contextual framework of entrepreneurship, presented in chapter 

four, is suggestive, the utilized data does not allow us to test the model comprehensively. 
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Therefore, we hope that future studies will employ richer data (such as firm-level records 

on cost structure and operating expenses of small and large industry firms) to test our 

framework and related propositions across a wider variety of industrial and 

organizational settings.  
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