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R+D transfer, policy and innovative ambitious entrepreneurship: 
Evidence from Latin American countries

ABSTRACT
In this article, we explore the effectiveness of government intervention, R+D, and pro-innovation mechanisms in the likelihood of being an innovative entrepreneur with high ambitions of growing, in the particular context of Latin America and the Caribbean. We use a longitudinal approach, with a multilevel mixed-effects logistic regression procedure. The data comes mainly from the Global Entrepreneurship Monitor and the Global Competitiveness Index. The sample covers 14 countries from Latin America and the Caribbean between 2006-2015. The results provide empirical insights about firm and individual characteristics that explain the likelihood of being an innovative and ambitious entrepreneur. We also find that effective and narrowed policies in addition to an innovation-driven environment, also increases innovative-ambitious entrepreneurs. The paper includes implications for policy makers that want to enhance local entrepreneurial framework conditions.
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1. INTRODUCTION 
Although economic growth has generally been associated with the dynamism of large companies, small and medium entrepreneurial enterprises are recognized as key elements for the economic and social development (Grilo and Thurik, 2005; van Stel et al., 2005; Bowen and De Clercq, 2008, Levie and Autio, 2011). In this context, entrepreneurship as the engine of economic and social growth is related to a combination of individual and framework conditions such as educational levels, business climate, and legal and political conditions (Bowen and De Clercq, 2008; Sobel, 2008; Urbano and Alvarez, 2014).
But not all kind of entrepreneurial activities have the same impact in terms of economic and social development. Some new ventures could have no effect or even negative repercussions in terms of economic outcomes (Amorós et al., 2017; Baumol, 1990; Shane, 2009).  In this context, there is a specific type of entrepreneur that commits their social and human capital to pursue business opportunities with innovation and competitive advantages (Levie and Autio, 2011). This group of entrepreneurs follows strategic decisions that include the ambition to become high-growth oriented and at the same time develops innovative practices. These innovative-ambitious entrepreneurs might have a positive impact into their local environment contributing to economic welfare (Acs et al., 2008; Autio, 2007). Throughout this paper we argue that entrepreneurs’ ambitions may be increased through an institutional framework fostering effective R+D transfer, good quality of governmental interventions and innovation systems. This is a priority in the Latin American and Caribbean context (LAC), where the region needs to build resilience through strengthening fundamentals such as infrastructure, skills, and innovation—areas in which it performs relatively poorly.
In specific, since R+D transfer increases the flow of information and market competitiveness, there is a reduction of advantages of the economy of scales allowing new ventures to enter. Hence, technological developments trigger the reallocation of resources and the overall demand of entrepreneurs. At the same time, government interventions can play an active role in enhancing the effectiveness of R+D transfer, generating not only an increase in the type of entrepreneurial opportunities, but also in how entrepreneurs will pursue it. 
The main aim of this article is to explore the extent of the effectiveness of R+D transfer, government intervention, and pro-innovation mechanisms in the likelihood of being an entrepreneur with high ambitions of growing and incorporating innovative practices, in the particular context of LAC. 
Institutional theory is used as the theoretical framework of this research. Specifically, we consider the quality of public policy and programs as formal institutions or “the rules of the game” (Baumol, 1990). 
The case of LAC presents several particularities. First the relative high number of entrepreneurial activities compared with other “emerging economy” regions (i.e. Southern Asia, East Europe). Second, a unique institutional setting that combines some of the largest economies in the world (Brazil and México) but with several social and economic problems including inequality, the most notorious one in the world (Messina and Silva, 2017). Finally, the relative lack of entrepreneurship research based on empirical approximation, gives us the possibility to contribute, both in a theoretical and practical (policy implications) approach to the literature.
Our empirical approach is based on the two levels of analysis. Therefore, we use a hierarchical two-level model. The first one is on an individual-level that analyses the characteristics of early stage entrepreneurs and the second is the country-year level variables, where the focus is on the effectiveness of R+D transfers and policies that could enhance the individual propensity to be innovative-ambitious high-growth oriented entrepreneurs. 
The individual-level data comes from the Global Entrepreneurship Monitor´s (GEM), Adult Population Survey (APS) database. The APS covers a representative sample of the population (at least 2000 cases per year) in each participant country (Reynolds et al., 2005). We use data for a 10-year period 2006–2015, gathering 39,095 observations of early stage entrepreneurs from 14 LAC countries. The country-year panel is unbalanced due the fact that not all countries participate every year in the study.
We complement the APS data with country-level data mainly from the WEF´s Global Competitiveness Index, the World Bank Development Indicators and the National Expert Survey from GEM that also provides relevant information about effective R+D transfer mechanisms and policies that foster entrepreneurial innovation.
Our dependent variable is a combination of innovative and potential high-growth opportunity-driven early stage entrepreneur (innovative ambitious entrepreneur). It is particularly relevant in the case of LAC economies to consider only opportunity driven TEA and not necessity driven entrepreneurs, mainly because of the impact of economic fluctuations in unemployment that pushes individuals to engage into entrepreneurial activities (Mrożewski and Kratzer, 2017). The explanatory variables at national level include the evaluation of R+D expenditure, support policies for entrepreneurship, evaluation of the efficiency of technology transfer and subsidies.
As we mentioned, this paper could offer new insights for research with both a theoretical and empirical approach. From the theoretical point of view, although studies about regulations as key elements of entrepreneurship are increasing, little research is based on institutional economics from emergent economies and specifically in the case of Latin America. From the practical perspective, the results could be very useful for the design of governmental policies and strategies to foster entrepreneurial spirit among society, distinguishing between the different levels of development between countries.  The special emphasis on R+D in emergent countries of Latin America is a novelty approach that follows the call for more integrative research that uses institutional context applied to developing economies (Bruton et al., 2010; 2013).
2. CONCEPTUAL FRAMEWORK 
In this section we will develop conceptual elements that are relevant to understand some formal mechanisms that could enhance entrepreneurial dynamics from macro-institutional perspectives. Bruton et al. (2010) explains that entrepreneurs make their decisions based on the context in which they are involved. This is also relevant in developing economies context, including Latin America, where formal institutions hinder more than enhance the opportunity-based entrepreneurship dynamics (Aparicio et al., 2016). We want to put special emphasis on the role of R+D transfer, the governmental intervention and innovation systems in entrepreneurship.

2.2 The role of R+D transfer in entrepreneurship
According to Verheul et al. (2002) a dual relationship can be found between technological advancement and entrepreneurship, where technological developments can act as a driving force of the demand for entrepreneurship (Wennekers and Thurik, 1999), but also start-ups themselves can contribute by spreading and developing innovation (OECD, 1996).
Evidence suggest that R+D transfer can be favourable for small-scale production as technology contributes making cheaper capital goods by making specialization more flexible (Piore and Sabel, 1984; Carlsson, 1989; Loveman and Sengenberger, 1991). Furthermore, by transferring R+D a process of creative destruction emerges, since information technology creates better access to information, leading to an increase in the competitiveness of established small businesses and start-ups (Audretsch, and Caiazza; 2016; Audretsch and Thurik, 2001). Therefore, R+D transfer may induce a reallocation of resources towards new products (Verheul et al., 2002), leading to a more intense demand for entrepreneurship (Casson, 1995), which should increase the number of products in an early stage of their product life cycle (Klepper, 1996; Carree and Thurik, 2005; Klepper and Simons, 2000).
Overall, technological developments lead to more dynamism in the economy, by making product life cycles shorter (Verheul et al., 2002). Consequently, small businesses are favoured, in comparative terms with big established firms, since less advantage from economies of scale can be obtained. According to Verheul et al. (2002), economic dynamism entails risks that can be better absorbed by small businesses that easily adapt to new situations than static large businesses.
Additionally, some mechanism of R+D could be related with the availability of higher education institutions to transfer basic and applied research to the market. At the same time the role of these institutions in terms of specifically training new generations of entrepreneurs that have better technical and managerial competences, could be very relevant in order to create better conditions for more dynamic and competitive new firms (Kantis et al., 2016; Levie and Autio, 2008; Martinez-Fierro et al., 2016). 

2.3 The role of government intervention in entrepreneurship
Public policy has incentives to actively encourage the level of entrepreneurship inspired on the importance of the small business sector for economic growth and job creation (Acs et al., 2016; Storey, 1998, 2016), although policy makers can also develop and foster entrepreneurship policies in response to an undesired economic phenomenon, such as unemployment and economic stagnation (Verheul et al., 2002). Evidence suggests that policies that seek to warrant quality entrepreneurship indirectly can create jobs, promote national and international competitiveness, economic development and growth (Mason and Brown, 2013).
The government can influence entrepreneurship both directly, through support programmes, and indirectly by developing policies not directly aimed at influencing the level of entrepreneurship (Amorós et al. 2016a; Audretsch and Thurik, 2001; De Koning and Snijders, 1992; Storey, 1998; 2016). For example, when stipulating a competition policy, the government can influence the market structure, which itself influences on the number and type of entrepreneurial opportunities (Verheul et al., 2002).
Policy intervention in the economy may influence some determinants of the individual decision-making processes, and in that way indirectly co-determine, for example, business ownership. Indeed, government policies dealing with regulation of entry and privatization may influence opportunities to start a business. According to Verheul et al. (2002) fiscal incentives, subsidies, labour market regulation and bankruptcy legislation directly co-determine the net rewards and risks of the various occupational opportunities. Further, skills and knowledge of individuals can be influenced through consulting or education, which also may influence and change individuals' preferences (Levie and Autio, 2008). 
Hence, the government can fulfil different roles in the economic and legal environment (Dau and Cuervo-Cazurra, 2014; Valdez and Richardson, 2013). Public policies fostering entrepreneurship can create a lawful framework in which the property rights of all market parties are guaranteed and protected, or even correct certain aspects in case of market failure (Thai and Turkina, 2014). By doing so, government intervention can influence the number and type of entrepreneurial opportunities, and also the number and type of potential entrepreneurs, by influencing the availability of resources, skills and knowledge of individuals, and also influencing the preferences of individuals (Amorós et al., 2017).

2.4 The role of innovation in entrepreneurship
Innovation is a key determinant of the benefits among entrepreneurial activity according to Schumpeter’s seminal theory of entrepreneurship. This theory defines innovation as a new combination related to technological, marketing, and organizational aspects of the subject (Schumpeter, 1934). Therefore, innovation refers to new goods or an improvement in the quality of goods, and a new or improved method of production. Schumpeter stated that through innovation, the economic system is driven away from the “neighbourhood of equilibrium”, where innovation itself is included from incremental improvements (i.e. new to a firm) to radical inventions (i. e. new to the global market).  
Since Schumpeter´s theories and subsequent studies of the role of innovation on firm development (Winter, 2006), the relationship between innovation and entrepreneurship, constitutes an indissoluble and complementary link (Landström, Åström, and Harirchi, 2015) that helps to understand many manifestations of competitive and dynamic entrepreneurial activity (Druker, 2006).  Innovation is not only based on isolated activities, because entrepreneurs interact with many actors within specific institutional settings, innovations have resonance beyond the closer sphere of action (Malerba and McKelvey, 2018).  
The role of governments in regards to innovations can take different shapes. Under the notion of National Systems of Innovation (Freeman, 1987) entrepreneurs can be stimulated through central direction and explicit planning mainly by enhanced cooperation, communication, and feedback among various institutional actors. According to Autio et al. (2014), there are two main mechanisms to regulate and shape the quality of entrepreneurial innovation: selection effects and strategic choice effects. Selection effects operate through social legitimacy costs and opportunity costs created by the entry choice. Strategic choice effects drive post-entry situations, such as perceptions of feasibility and desirability. Therefore, in an institutional context, ultimately the influences are either pre-entry behaviours or post-entry behaviours. According Malerba and McKelvey (2018) entrepreneurship activities could be “affected by the complementarities in knowledge and capabilities of actors linked within innovation systems and relies upon existing and new networks and channels through which knowledge is communicated, shared or generated. Examples of institutions that shape direction and potential rewards, including economic outcomes, are property protection, regulation of entry, the rule of law, among others.
Regions which provide a set of entrepreneurial support networks (Leyden, 2016; Kenney and Patton, 2005), can influence on entrepreneurial behaviours; for example, the form of innovation pursued, in terms of radical or incremental innovation. These would push individuals to pursue faster growth and high expectations to compensate opportunity costs or even their ambition is the response to a collective institutional effort which nurtures individuals’ subjective value of innovation (Poblete, 2018). 

3. CONTEXTUALIZATION: THE ENTREPRENEURSHIP DYNAMICS IN LATIN AMERICA.
Latin America has experienced, on average, significant economic growth in the last two decades. However, the region has presented many socio-political fluctuations (a clear example of this situation is Venezuela) that have not allowed the consolidation of their development in a sustainable manner. In this scenario one interesting question is, what is the role of entrepreneurship in LAC? Entrepreneurship, as the process through which new economic activities and organizations come into existence (Shane and Venkataraman, 2000; McMullen and Dimov, 2013; Wiklund et al., 2011), matters since it is a vital determinant of economic growth (Audretsch and Thurik, 2001; Audretsch et al., 2002; Carree and Thurik, 1999; Carree et al., 2002; Audretsch, Carree and Thurik, 2001). 
Within the GEM project, LAC countries have been characterized by high levels of entrepreneurial attitude (Kelley, Bosma and Amorós, 2011). An indicator of these generally positive attitudes is the percentage of the population reporting that there are good opportunities to do business. Although the opportunity recognition does not necessarily conclude with the creation of new businesses, there is a positive correlation between the perception of opportunities in LAC countries and the number of people involved in entrepreneurial activity. However, although LAC countries have great potential to generate competitiveness and well-being through the creation of new businesses, in general, they have not been able to consolidate a more innovative entrepreneurial dynamic (Aparicio et al., 2016; Kantis, 2005; Lederman et al., 2014). Indeed, the dynamism of new firms in LAC is smaller compared to other emerging regions, such as Southeast Asia, also the rate of necessity-based entrepreneurship is comparatively high (Kantis, Angelelli and Moori-Koenig, 2004, Autio 2005, 2007, Minniti, Bygrave and Autio, 2006). It should be noted, though, that necessity-based entrepreneurs do not constitute a negative fact per se. Indeed, many weak institutional frameworks have created an informal lifestyle and the emergence of many "survival entrepreneurs" (de Soto, 1989). Similarly, poor environmental conditions could be a barrier to the subsequent growth of these new companies (Capelleras and Rabetino, 2008). 
The lack of innovative new firms in the region could be linked to multiple factors, but the majority of them are directly or indirectly related with three main issues. First the disconnection of research and development (R+D) with new venture creation that causes inappropriate mechanisms for technology and knowledge transfer, second and a consequence of the previous point, the scarce use of new technologies in the majority of new business models and ventures, and finally the lack of consistent policy and public programs that support innovative (technology-based) new firms. Some facts:
LAC countries do not invest in R+D at the same pace of other emergent and developed economies. Figure 1 shows a longitudinal series from 2000 to 2014 of the investment in R+D in percentage of GDP. Even Brazil having one of the largest ratios in the region, is practically at the half of the investments when compared to OECD countries. Additionally, many of the investments in R+D in LAC come from the public-governmental sector that could also be considered a market distortion because it is very “fuzzy” how this R+D could be allocated in new venture creation (Amorós, Fernández and Tapia, 2012). This phenomenon, very present in emerging countries, including LAC ones -- with some notable exceptions, such as China, emphasize that these economies do not have the internal conditions to develop a stronger entrepreneurship environment. Many of these countries lack of large and dynamic markets, the scientific infrastructure, the human capital, and the specialized industrial clusters that typically attract more innovative new ventures and also foreign investments in R+D.  LAC countries, in particular, have been struggling with attracting foreign R+D. This is reflected in a report of the United Nations Economic Commission for Latin America and the Caribbean, which found that in 2013 the region attracted only 3% of global R+D foreign direct investment projects, whereas China attracted 34%.
--Figure 1 about here--
The fact that LAC countries perform relatively poorly in the dynamics of entrepreneurial competitiveness, but at the same time have a large number of entrepreneurs, can be perceived as a paradox (Amorós, Fernández and Tapia, 2012). Evidence suggests that other developed and emerging regions have transitioned from the stage of efficiency to the innovation-driven stage, characterized by the diffusion of knowledge, increased diversity between SMEs and large companies (Acs and Amorós, 2008). 
For developed economies, new firms are crucial in terms of technological improvement and innovation (Porter et al., 2001), but new companies in most LAC countries have a small-scale production system and therefore have less relationship with innovation (Audretsch and Thurik, 2004), consequently the products and services they offer have lower added value compared to those of large companies (Kantis et al., 2004). In LAC, knowledge transfer mechanisms including cooperation in R+D between small and emergent new firms and large established ones is very scarce. According to the opinion of key experts across different LAC countries, GEM data demonstrates that R+D transfer for entrepreneurship endeavours is one of the opportunity areas when it is compared with some other advanced economies.  For example, Figure 2 illustrates the GEM´s evaluation of R+D transfer from 2002-2017 comparing average LAC countries with Switzerland (considered by the World Economic Forum, one of the most competitive economies in the world and leader on R+D). As this Figure 2 shows, the LAC region has an important gap on R+D. 
--Figure 2 about here--
On the other hand, the entrepreneurial aspirations of people involved in new venture creation in LAC countries, reflect the qualitative nature of business activity. For example, entrepreneurs have different aspirations regarding their business, such as the degree of innovation that their products or services will have, whether they will implement new productive processes, seek access to external markets or how to finance business growth. However, if these aspirations are fulfilled, they potentially can significantly affect the economic impact of these entrepreneurial activities. High levels of aspiration indicators prevail in many LAC countries, for example with respect to a certain level of innovation (relative innovation) of the products or services offered by entrepreneurs.Precisely a very important part of these aspirations is related to the notion of ambitious entrepreneurship. Seminal work from David Birch in late 70s and subsequent empirical corroborations, demonstrate that pro-growth and dynamic firms are very relevant for job creation (Birch, 1987). These types of new firms could have different definitions or approaches, but the recent literature highlights the relevance of growth aspiration (Reynolds et al., 2005) that is related with more strategic and competitive behaviour (Levie and Autio, 2011) and also relevant for the entire entrepreneurial eco-system (Stam, 2015). In the context of LAC, these new firms also have a relevant role in regional development. As Kantis et al. (2016) highlight, it is relevant not only to consider ex-post analyses of young firms that demonstrate their growth in terms of employees or revenue, but also include new ventures that have the genuine desire to grow. In addition, to examine what mechanisms are behind these ambitious entrepreneurs, it is very relevant to understand what conditions exist that could determine this behaviour.

4. METHODOLOGY

4.1 Sample and Data Sources

Our empirical approach is based on a hierarchical structure model that has two levels of data analysis; individual and country-year level. We use individual-level data from the Global Entrepreneurship Monitor´s (GEM), Adult Population Survey (APS) database. The APS covers a representative sample of the population (at least 2000 cases per year) in each participant country (Reynolds et al., 2005). We use data from a 10-year period 2006–2015. The analysis includes an unbalanced panel of a final sample of 39,113 early stage entrepreneurs from 14 countries from LAC area. The panel is unbalanced because not all countries participate every year, Table 1 shows the list of the countries participating each year.
--Table 1 about here--
Data for country-year variables were collected from different sources for the same period. We complement the APS data with country-level data from the, WEF´s Global Competitiveness Index and GEM “National Expert Survey”. Detailed definitions of the variables are next.

4.2 Dependent Variable at the Individual Level: I8nnovative ambitious entrepreneurship

Entrepreneurship literature highlights the relevance of perceived opportunities in the initial motivation of the individual (i.e. Dimov, 2010, Levie and Autio, 2011).  One of the main indicators from GEMs´ APS is the Early-Stage Entrepreneurial Activity, TEA[footnoteRef:2]. This indicator allows the identification of the likelihood of an individual to be involved in the creation of a new firm. The individuals involved in TEA are classified in relation with their motivations to pursue entrepreneurial activities. One of these categories is the opportunity-based entrepreneurship (OPP), which comprises individuals who voluntarily undertake action to create a new venture to pursue perceived business opportunities. They have a “pull motive,” such as gain independence or increase personal or family income, challenge, status, and recognition[footnoteRef:3] (Reynolds et al., 2005). Because OPP (or the general TEA) could incorporate any type of entrepreneurial activity, including self-employment, this classification can involve low-growth or no-growth entrepreneurship. In the GEM data, nearly 50% of all start-up attempts do not expect to create any jobs within five years (GEM, 2017). High-potential entrepreneurs, in contrast, are typically individuals who face attractive employment choices in the labour market (Autio, 2007). For high-potential entrepreneurs, the decision to start a business is a highly strategic choice between becoming an employee with a secure salary or being self-employed with the risks the decision involves.  [2: This index is based on the life cycle of the entrepreneurial process, which is divided into two periods: the first covers nascent entrepreneurs who have undertaken some action to create a new business in the past year but have not paid any salaries or wages in the last three months, and the second includes owners/managers of businesses that have paid wages and salaries for more than three months but less than 42 months (Bosma et al., 2009).]  [3:  The opportunity-based entrepreneurs are defined by the criteria established by GEM methodology according to which they perceive themselves as “I´m in this start-up to take advantage of a business opportunity”.
] 

Additionally, as stated previously in the conceptual framework, innovation plays an important role in developing more new competitive firms. Innovativeness is also considered part of the entrepreneurial orientation (Lumpink and Dess, 1996). Innovation helps new firms undertake some activities that are strongly related to better performance (Kreiser et al. 2013) and international orientation (Golovko and Valentini, 2011). This is also very relevant for the Latin American context (Amorós et al., 2016a). Since the decisive element of creative labour is embodied in the entrepreneur, in other words he or she acts as the personification of innovation. 
Based on the previous argumentations, our dependent variable involves innovative ambitious entrepreneurial activities. We calculated it like a continuous variable based on individual-level data from GEM. This  variable is a rescaled (1-6) sum of entrepreneur innovation perceptions about whether all of the potential customers consider that the entrepreneur’s product or service is new and innovative (3 points scale);  if there are no competitors offering the same services and / or products to potential customers (3 point scale) and the high-potential entrepreneurs  that takes value 1 for those respondents that being opportunity-based entrepreneurs also manifest their intention to hire or create 20 or more jobs within five years.  

4.3 Country-Level Predictors
Country Innovation and Business Sophistication: We use the indicators from the World Economic Forum´s Global Competitiveness Index (GCI). GCI includes a weighted average of different components that measure different aspects of country level competitiveness. These components are grouped into 12 categories called the pillars of competitiveness. We use the combination (average) of two indicators: the first is related to Business sophistication, that includes “elements that are intricately linked: the quality of a country’s overall business networks and the quality of individual firms’ operations and strategies” (WEF, 2016), and second the innovation pillar. “Innovation is particularly important for economies as they approach the frontiers of knowledge, and the possibility of generating more value by merely integrating and adapting exogenous technologies tends to disappear”. The GCI Innovation pillar include measures about investment in research and development (R+D), the presence of high-quality scientific research institutions; collaboration in research and technological developments between universities and industries, and the protection of intellectual property. These indicators are measured in a scale from 1 to 7 where 7 is the best rate at country level.
R+D expenditure: we use total gross R+D expenditures (as % of GDP) of businesses and governments and to proxy the efforts in knowledge creation across countries, from the World Bank (WDI). Although R+D expenditure has always been directly linked and positively associated with innovation growth, notably in technological innovations (Lehmann and Seitz, 2017).
Entrepreneurial framework conditions: we use data from the GEM´s National Expert Survey, NES (Reynolds et al., 2005). NES is part of the standard GEM methodology and is source of harmonized, internationally comparable data that measure the environment for new and growing firms. The NES is carefully designed and refined to capture informed judgments of national, key informants regarding the status of several entrepreneurial framework conditions in their own economies[footnoteRef:4]. These indicators are measured in a scale from 1 to 5 where 5 represents the best level of evaluation. [4:  The NES is similar to other surveys that capture expert judgments to evaluate specific national conditions. For example, the WEF´s GCI uses similar surveys to construct its indices (Sala-i-Martin et al., 2010). For more details about NES methodology see www.gemconsortium.org.] 

For this study we put emphasis in conditions that are linked to the effectiveness of technology transfer polices and legislation that fosters entrepreneurial innovations. Three particular questions answered by the experts:
Policy support towards entrepreneurs: In my country, the support for new and growing firms is a high priority for policy at the national government level
Government subsidies for new technology: In my country, there are adequate government subsidies for new and growing firms to acquire new technology
R+D transfer efficiency: In my country, new technology, science, and other knowledge are efficiently transferred from universities and public research centres to new and growing firms

4.5 Individual-level Controls
International Orientation. This variable is also based on GEM APS individual level data. This variable was coded with “1” for those respondents who declared to have more than 25% of their customers from outside their country.   Otherwise were coded a value of “0”. 
Education: The skill enhancing effect of education influences entrepreneurial activity: highly educated entrepreneurs will recognize more opportunities (Known and Arenius, 2010). We use GEM APS data that categorizes individual level data about their education degrees from non-formal education to postgraduate degrees.
Gender: Also taken from GEM, gender variable takes the value of “1” if the respondent is female and “0” if it is male. Cross-country studies on entrepreneurial behaviour have shown that early stage entrepreneurship varies significantly by gender (Bosma et al., 2009; Minnitti et al., 2006; Stephan et al., 2015a).
Age: Age is an important influence on entrepreneurial activity (Levesque et al., 2005). Frequently younger individuals show higher levels of entrepreneurial activity (Stephan et al., 2015a; Estrin et al., 2013). The variable is the exact age of the respondent from GEM, APS, at the time of the interview.
Firm level control, industrial sector: we also control for the different industrial sectors of new firms. This information also comes from GEM data that classifies entrepreneurship activities into four categories: extractive, manufacturing, business services and consumer-oriented activities.
Individual economic income: This variable measure if the home annual income of the entrepreneurs is in the lowest, middle or higher third related to the average income of the country. This measure helps to control by the potential influence of socioeconomic capital of the entrepreneurs (Kwon and Arenius, 2010).
Individuals educational level: This variable measures the educational attainment of the entrepreneurs. The variable is taken from GEM, the respondents were asked to provide the highest degree they earned. The likelihood of being a nascent entrepreneur increases as individuals have higher education (Arenius and Minnitti, 2005), we expect this effect should be even higher in the case of high expectations TEA.
In Tables 2 and 3, descriptive statistics and correlation of the controls shows predictors and dependent variables. To investigate potential multicollinearity problems, we calculate variance inflation factors (VIF) for all the variables and find no evidence of multicollinearity[footnoteRef:5]. [5:  VIF values not reported, but available upon request.] 

--Table 2 about here—
--Table 3 about here—
4.6 Data analysis 
We analysed the data using the hierarchical linear modelling (HLM) method. Multilevel modelling is appropriate when data is hierarchically structured—that is, when they consist of units grouped at different levels of a hierarchy (Rabe-Hesketh and Skrondal, 2006). In our research, individuals belong to a determined country by year. In the case of country-level indicators (GCI and NES) and innovative ambitious entrepreneurship, we observe the same hierarchical structure, with individuals in the first level and country-time in the second level. Following recent research like Amorós et al. (2017), Autio et al. (2013) Pathak et al. (2016) and Stephan et al. (2015), we take their recommendations of utility of a multilevel approach in studies of institutions and entrepreneurship. The use of HLM helps improve the estimations when compared with other multivariate procedures like OLS or logistic regressions because it reduces the risk of Type I errors when it does not acknowledge the existence of a higher level (in this case countries) and treating all variables as if they were observed at the individual level (Stephan et al., 2015b). Consequentially, the use of conventional single-level regression analysis could increase the possibility of “false positives” due to underestimation of standard errors given their non-normal distribution (Hofmann, Griffin, and Gavin, 2000). For this specific case, we use a multilevel mixed-effects linear regression procedure.

5. FINDINGS 
Table 4 shows the estimation results. The two models presented explain individual engagement in high expectation-innovative entrepreneurial activity. In model 1 we report all the individual level variables and the second model includes both individual and country level variables. The coefficients are consistent in the two estimations and do not lose consistency, this shows evidence of the robustness of the results, therefore we will analyse the coefficients presented in the more complete model (Model 2).

--Table 4 about here—

The coefficients associated to country level variables that are linked to policies that deepen the efficiency of technology transfers are positive and significant: innovation sophistication  and support policies towards entrepreneurial activity in general, . R+D expenditure and government subsidies for technology incorporation are positive but not significant. Finally, in regard to country level controls, the variable efficiency of tech transfer between universities and firms has a negative and significant impact on the individuals’ innovative high expectation entrepreneurship . 

In regard to the individual controls, international orientation  has, as expected, a positive impact on the likelihood an individual engaging in innovative ambitious entrepreneurship.  These type of entrepreneurship activities also increase with higher levels of education (. In Latin America, women have less probability than men to engage in innovative ambitious entrepreneurship (and age has a small significant effect (.  All three economic sectors identified in the analyses show a positive and significant effect, the biggest impact among them comes from business services.

6. DISCUSSION AND IMPLICATIONS
Our study is particularly meaningful for entrepreneurship educators, policy makers, and organizations that are eager to foster innovative ambitious entrepreneurship, since the findings of this research appear to have both theoretical and practical implications. In regard to the theory, they contribute to ongoing efforts that try to clarify the mechanisms through which macro-level variables (e.g., government intervention) influence micro-level variables (e.g., expectations of growing) which can affect firm performance (e.g., growth in revenues and employment) in LAC countries. Concretely, they indicate that although innovative ambitious entrepreneurs are influenced by the context, there is a self-selective phenomenon that occurs in highly educated individuals, with internationally oriented ventures. 
In regard to the country level contextual factors, as suggested by previous research (Shane, 2009), general entrepreneurship policy is not necessarily a driver of innovative ambitious entrepreneurship rates.  In other words, by itself it does not guarantee beneficial effects with respect to how many innovative ambitious entrepreneurs a country will generate.  However, our findings suggest that in the case of LAC countries, support policies for entrepreneurship, do have a positive impact in this particular type of entrepreneurial activity. Furthermore, we find evidence that country level innovation and business sophistication, has a positive and significant effect. Although the R+D expenditure, suggests no impact in the decision of individuals to create more jobs in the near future in innovative ventures, this can be explained because R+D expenditure is a private and public aggregated outcome.
An interesting and probably counter intuitive result, is the negative and significant effect of “efficiency of tech transfer” from universities to firms and quality of direct subsidies for new technologies. This finding in LAC, can be explained by the increasing transactional costs that a relationship between an entrepreneur and the university implies. On average universities tend to emphasize in managerial voids about the venture, which directly erodes the over expectations of the entrepreneur, in regards to the firms’ potential growth. 

7. CONCLUDING REMARKS
Entrepreneurship generates substantial benefits to the economy regardless the level of analysis (individual and country). While we know that high growth entrepreneurial activity can be fostered by the influencing forces of the supply and demand side conceptually, there is little evidence about the current state of innovative ambitious entrepreneurial activity in LAC is observed. 
This study focused on the understanding of some features that significantly influence the likelihood of entrepreneurs to have high growth expectations in innovative ventures. Although theoretically R+D transfer, governmental intervention, and innovation sophistication influence entrepreneurship, the main aspects which explain a certain rate of entrepreneurial activity are not universal and should be carefully analysed. In this way, we can make a major contribution to the study of entrepreneurship and practitioners in LAC. 
Our results indicate that not only individual level predictors as international orientation, increase the innovative entrepreneurs' likelihood of presenting high growth expectations.  
As in every study, there are some limitations that should be mentioned as they offer opportunities for future research. First, although our findings covered a specific contextual scenario as LAC countries to study the relationship between innovation, R+D transfer, and government intervention and entrepreneurs’ expectations about their desire for growing, we did not examine the underlying mechanisms through which such effects occurred.  It is important to consider that our conceptual approach is nurtured with the entrepreneurs’ intention to be ambitious in terms of job creation. As we explained, this type of behaviour (be pro-growth entrepreneurs) is very relevant in terms competitiveness and strategic entrepreneurship dynamics (Levie and Autio, 2011). But this measure is only related with the further perceptions of the individuals not strictly characteristics of the firm (even we control by some of them). This could represent a restriction to understand the full spectrum of dynamic entrepreneurs (or real growth). This restriction is given by the nature of GEM variables that do not capture other aspect of firm performance. Future research could explore precisely other components of entrepreneurship growth and performance.
Another interesting topic to explore in future research, is the efficiency of technology transfer which has a unique behaviour in the context of LAC, the reasons for this and the mechanisms that underlie the results, could increase the quality of policy design.
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Figure 1: Total expenditure of R+D as percentage of GDP (selected economies)

Source: World Bank

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 2:  R+D Transfer Evaluation (Selected Economies)

Source: Global Entrepreneurship Monitor, National Expert Survey.  5 is the maximum evaluation.
* Only the years where data is available are shown
Table 1: Countries participating in the study for each year

	Country
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015

	Argentina
	x
	
	x
	x
	x
	x
	x
	x
	x
	x

	Brazil
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Chile
	
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Colombia
	x
	
	x
	x
	x
	x
	x
	x
	x
	x

	Costa Rica
	
	
	
	
	x
	
	x
	
	x
	

	Ecuador
	
	
	x
	x
	x
	
	x
	x
	x
	x

	El Salvador
	
	
	
	
	
	
	x
	
	x
	

	Guatemala
	
	
	
	x
	x
	x
	
	x
	x
	x

	Mexico
	x
	
	x
	
	x
	x
	x
	x
	x
	

	Panama
	
	
	
	x
	
	x
	x
	x
	x
	x

	Peru
	
	
	
	
	
	x
	x
	x
	x
	x

	Puerto Rico
	
	
	
	
	
	
	
	x
	x
	x

	Trinidad and Tobago
	
	
	
	
	x
	x
	x
	x
	x
	

	Uruguay
	x
	 
	x
	x
	x
	x
	x
	x
	x
	x



Table 2: Descriptive statistics

	LEVEL 1 VARIABLES
	Mean
	Std. Dev.
	Min
	Max

	Innovative ambitious entrepreneurs
	2.34
	1.1960
	1
	6

	Export orientation
	0.14
	0.3493
	0
	1

	Female
	0.46
	0.4987
	0
	1

	Age
	37.36
	12.2493
	18
	99

	Industrial Sector
	
	
	
	

	Extractive Sector
	0.04
	0.2010
	0
	1

	Transforming
	0.24
	0.4244
	0
	1

	Business Services
	0.11
	0.3154
	0
	1

	Consumer Oriented
	0.61
	0.4882
	0
	1

	Income
	
	
	
	

	Lowest 33%tile
	0.25
	0.4339
	0
	1

	Middle 33%tile
	0.32
	0.4663
	0
	1

	Upper 33%tile
	0.43
	0.4949
	0
	1

	Education 
	
	
	
	

	Non or basic primary
	0.13
	0.3357
	0
	1

	Some secondary
	0.19
	0.3884
	0
	1

	Secondary degree
	0.38
	0.4860
	0
	1

	Post secondary
	0.25
	0.4337
	0
	1

	Grad experience
	0.05
	0.2215
	0
	1

	
	
	
	
	

	LEVEL 2 VARIABLES
	Mean
	Std. Dev.
	Min
	Max

	Innovation and business sophistication
	3.63
	0.2767
	2.88
	4.52

	R+D expenditure
	0.39
	0.3146
	0.03
	1.20

	Support policies for entrepreneurship
	2.57
	0.5508
	1.60
	4.14

	Efficiency of tech transfer (university to firms)
	2.20
	0.2476
	1.69
	2.91

	Tech Subsidies
	2.06
	0.3515
	1.26
	2.75







1

Table 3: Correlation matrix of the main variables analysed
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	1. Innovative ambitious entrepreneurs
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Export orientation
	0.067
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Age
	0.019
	0.001
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Extractive Sector
	-0.022
	0.046
	0.059
	1
	
	
	
	
	
	
	
	
	
	
	
	

	5. Transforming
	0.010
	-0.007
	0.030
	-0.120
	1
	
	
	
	
	
	
	
	
	
	
	

	6. Business Services
	0.059
	0.022
	-0.03
	-0.077
	-0.197
	1
	
	
	
	
	
	
	
	
	
	

	7. Consumer Oriented
	-0.038
	-0.027
	-0.031
	-0.268
	-0.692
	-0.442
	1
	
	
	
	
	
	
	
	
	

	8. Non or basic primary
	-0.077
	-0.034
	0.178
	0.037
	-0.001
	-0.094
	0.046
	1
	
	
	
	
	
	
	
	

	9. Some secondary
	-0.076
	0.014
	0.02
	0.027
	0.009
	-0.091
	0.039
	-0.184
	1
	
	
	
	
	
	
	

	10. Secondary degree
	-0.007
	-0.019
	-0.14
	-0.035
	0.016
	-0.033
	0.023
	-0.304
	-0.375
	1
	
	
	
	
	
	

	11. Post secondary
	0.100
	0.017
	-0.016
	-0.013
	-0.017
	0.128
	-0.062
	-0.223
	-0.276
	-0.456
	1
	
	
	
	
	

	12. Grad experience
	0.069
	0.036
	0.033
	-0.001
	-0.015
	0.129
	-0.069
	-0.09
	-0.111
	-0.184
	-0.135
	1
	
	
	
	

	13. Lowest 33%tile
	-0.055
	-0.035
	0.033
	0.036
	-0.01
	-0.101
	0.058
	0.164
	0.121
	-0.026
	-0.169
	-0.078
	1
	
	
	

	14. Middle 33%tile
	-0.032
	-0.01
	-0.029
	-0.017
	-0.012
	-0.047
	0.048
	0.022
	0.047
	0.033
	-0.067
	-0.058
	-0.397
	1
	
	

	15. Upper 33%tile
	0.078
	0.039
	-0.002
	-0.015
	0.019
	0.132
	-0.095
	-0.165
	-0.15
	-0.009
	0.211
	0.123
	-0.503
	-0.594
	1
	

	16. Female
	-0.040
	-0.025
	0.008
	-0.078
	-0.147
	-0.112
	0.233
	0.049
	0.038
	-0.008
	-0.042
	-0.042
	0.119
	0.034
	-0.136
	1



	 
	 
	1
	2
	3
	4
	5
	6

	1
	Innovative ambitious entrepreneurs
	1
	
	
	
	
	

	2
	Innovation and business sophistication
	0.049
	1
	
	
	
	

	3
	R+D expenditure
	-0.256
	0.326
	1
	
	
	

	4
	Support policies for entrepreneurship
	0.247
	0.233
	-0.091
	1
	
	

	5
	Efficiency of tech transfer (university to firms)
	-0.042
	-0.067
	0.067
	0.158
	1
	

	6
	Tech Subsidies
	0.068
	0.221
	0.306
	0.461
	0.373
	1



Table 4: Multilevel analysis
	 
	Model 1
	Model 2

	
	
	

	VARIABLES
	
	

	Individual Level 
	
	

	International orientation
	0.203***
	0.229***

	
	(0.0137)
	(0.0162)

	Transforming
	0.0968***
	0.115***

	
	(0.0261)
	(0.0335)

	Business Services
	0.119***
	0.126***

	
	(0.0286)
	(0.0355)

	Consumer Oriented
	0.0836***
	0.0943***

	
	(0.0250)
	(0.0325)

	Middle Income 33%tile
	-0.00849
	-0.0237

	
	(0.0134)
	(0.0156)

	Upper Income 33%tile
	0.0260*
	0.0168

	
	(0.0134)
	(0.0153)

	Some secondary
	0.0142
	0.0149

	
	(0.0181)
	(0.0206)

	Secondary degree
	0.0753***
	0.0818***

	
	(0.0166)
	(0.0183)

	Post secondary
	0.172***
	0.162***

	
	(0.0184)
	(0.0206)

	Grad experience
	0.303***
	0.263***

	
	(0.0282)
	(0.0329)

	Female
	-0.0302***
	-0.0320***

	
	(0.0102)
	(0.0115)

	Age
	-0.00106**
	-0.00122***

	
	(0.000420)
	(0.000471)

	Country Level
	
	

	Innovation and business sophistication
	
	0.174***

	
	
	(0.0544)

	R+D expenditure
	
	0.112

	
	
	(0.158)

	Support policies for entrepreneurship
	
	0.110***

	
	
	(0.0225)

	Efficiency of tech transfer (university to firms)
	
	-0.144***

	
	
	(0.0373)

	Tech Subsidies
	
	0.0627

	
	
	(0.0384)

	Constant
	2.024***
	1.321***

	
	(0.0823)
	(0.245)

	
	
	

	Observations
	39,095
	39,095

	Number of groups
	14
	14


Standard errors in parentheses
Sector reference variable extractive, agriculture, fishing and related; Income reference variable low 33% income; Education reference variable basic primary
*** p<0.01, ** p<0.05, * p<0.1
Latin America 	&	 Caribbean	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	0.55878166980623234	0.54141080863700075	0.53205839403343957	0.56236822798184061	0.57067502197593289	0.62307240458085744	0.61163965161118206	0.66642112509313711	0.71823325155808793	0.74965911234405813	0.7961892825666711	0.75791347254211805	0.73514094981922795	0.77038161016574713	0.76709934543582858	OECD members	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2.2718747493513765	2.3079598148201104	2.2465855686688267	2.239563660914007	2.1888431048965193	2.2031147728797902	2.2267733389618583	2.2347103851048753	2.3227431850073659	2.4030987605583469	2.3653229591961193	2.399686516624512	2.4202455956004405	2.4105338427345986	2.4500317847156614	2.5489319883420198	Brazil	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	1.00084	1.0287900000000001	0.97667000000000004	0.99819999999999998	0.96233000000000002	1.0027299999999999	0.98784000000000005	1.0814900000000001	1.12896	1.11968	1.15869	1.1413199999999999	1.12795	1.19828	1.1675500000000001	
% of GDP




Switzerland	2002*	2003	2005	2007	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.77	2.82	3.17	3.38	3.49	3.38	3.46	3.65	3.48	3.57	3.73	3.42	3.43	LATAM	2002*	2003	2005	2007	2009	2010	2011	2012	2013	2014	2015	2016	2017	2.1375000000000002	2.0300000000000002	1.9533333333333334	2.063333333333333	2.1191666666666666	2.1738461538461538	2.1569230769230772	2.2521428571428568	2.21	2.1336842105263161	2.0474999999999999	2.0642857142857141	2.1863636363636361	



