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Chapter 1 

1. Introduction: An overview on the causes and 
consequences of the spatial variation of 
entrepreneurship  

1.1 Presentation 

Economic development is a spatially uneven process (Hirschman, 1958; Myrdal, 1957; 
Krugman, 1991, World Bank, 2009), and sub-national disparities are large and 
pervasive, particularly in the developing world (Kanbur and Venables, 2005). Both facts 
render the causes behind the differences in regional economic performance a research 
and policy priority. Given that entrepreneurship has been identified as a main driver 
both of economic growth (Schumpeter, 1934; 1942; Carree and Thurik, 2003; Acs et al., 
2009) and of regional development (Acs and Armington, 2004; Audretsch and Keilbach, 
2004; Bosma et al., 2011), the sharp and persistent sub-national differences in 
entrepreneurial activity (Parker, 2005) are a likely suspect behind spatial variations in 
wellbeing. The assertion by Baumol (1968, pag. 65) also seems to apply to the case of 
regions: “If we are interested in explaining what Haavelmo has described as the "really 
big dissimilarities in economic life," we must be prepared to concern ourselves with 
entrepreneurship”.1  
 
This dissertation takes as its starting point the idea that place matters for 
entrepreneurship and for the relationships between entrepreneurship and regional 
growth. The relevance of the geography of places goes well beyond simply being a 
dimension in which the (uneven) distribution of entrepreneurial human capital is 
expressed. Instead, the present research posits that place matters, fundamentally, as the 
economic context in which entrepreneurship unfolds. In this regard, the local 
framework conditions  (Bosma and Levie, 2010) signal to potential entrepreneurs the 
advisability of whether and/or where to start new businesses. In particular, this 
dissertation focuses on the role of market proximity in conditioning business profits and 
the opportunity costs of being an entrepreneur. But at the same time, entrepreneurial 
activity is also a main component of such local framework conditions, and therefore is 
of paramount importance in the process of regional development (e.g. Audretsch and 
Keilbach, 2004b). That is why this research also addresses one important mechanism 
through which entrepreneurship contributes to regional innovation, specifically by 
linking scientific knowledge to the markets. 
 

                                                      
1 Nobel laureate Trygve Haavelmo formulated his celebrated Theory of Economic Evolution largely 
motivated by the search for an explanation to the enormous welfare disparities observed between 
social groups, countries and regions (Haavelmo, 1954). 
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The remainder of this introductory chapter is first devoted to review the literature on 
the causes, consequences and policy debates regarding the spatial variation of 
entrepreneurship. It then turns to laying out the main research questions of this 
dissertation and presents the methodological approach. Finally, each of the four distinct 
research topics that make up this dissertation are summarized. 

1.2 A literature review on regional entrepreneurship: 
causes, consequences and policy options  

Three main questions motivate the research and policy agenda on entrepreneurship and 
regional development: 
 

1. What are the causes of the large sub-national differences in entrepreneurship? 

2. Does entrepreneurship contribute to regional economic growth? 

3. Should public policy stimulate entrepreneurship as a tool for regional 

development? If so, How?  

 

These three questions provide a convenient framework for organizing a review of the 

literature on the different aspects of regional entrepreneurship.  

Determinants of the spatial variation of entrepreneurship 
 
In regard to the first question, the differences in entrepreneurial activity across regions 
within a country have drawn the attention of social scientists since at least the second 
half of the twentieth century. Such concern is warranted in light of two major stylized 
facts (Parker, 2005; Fritsch and Mueller, 2007; Andersson and Koster, 2010): i) regional 
differences in entrepreneurial activity are sharp; and ii) such differences have shown to 
be persistent. 
 
Entrepreneurship is an intrinsic aspect of human nature (Boettke and Coyne, 2003), and 
a broad strand of research has focused on understanding the role of individual traits and 
circumstances on the selection into entrepreneurship. Economic psychology, for 
instance, has pointed to certain characteristics of personality as features strongly 
associated with the propensity to become an entrepreneur, such as the orientation to 
control (Durand and Shea, 1974), the desire for achievement (McClelland, 1965), and 
the willingness to take on risk (van Praag and Cramer, 2001). Hamilton (2000) and 
Blanchflower and Oswald (1998) conclude that entrepreneurs have strong preferences 
for the non-pecuniary benefits of labor independence.  
 
The labor economics literature, on the other hand, seeks explanations in economic 
incentives and barriers that individuals face for undertaking business endeavors, such 
as the access to capital (Blanchflower and Oswald, 1998), or the experience of 
unemployment (Evans and Leighton, 1989). Specific investments in human (Parker, 
2005) and business social capital (Bosma et al., 2004) would also favor the initiation 
and success of businesses. Work experience and life-cycle considerations have been also 
been put forth (Evans and Leighton, 1989; Reynolds et al., 1995). The hypothesis is that 
mid-labor career (around 40 years old) would be the appropriate moment for 
entrepreneurship, when the individual has accumulated the relevant experience for 



12 

 

success, while still having the motivation to pursue career goals in a personal business 
endeavor. Based on these results, modern occupational choice theories acknowledge 
individual heterogeneity, usually in the form of entrepreneurial ability, assuming that 
more managerially-skilled individuals select into entrepreneurship, as they get higher 
compensation compared to that of salaried work (Lucas, 1978; Parker, 2005). 
 
A direct implication of individual-level studies is that demographic composition and the 
spatial sorting of skills and human capital could be a plausible explanation for the spatial 
variation of entrepreneurship rates (Glaeser et al., 2010). There is, nonetheless, a 
complementary line of research that inquiries into contextual characteristics of regions 
as influential factors above and beyond individual heterogeneity either facilitating or 
constraining entrepreneurial activity. From economic sociology, for instance, we have 
explanations referred to regional differences in entrepreneurial culture (Davidson and 
Wilklund, 1997), or local institutional arrangements more favorable for entrepreneurial 
undertakings (Saxenian, 1994). Social and economic diversity typical of urban 
environments (Jacobs, 1969), as well as cultural diversity (Audretsch et al., 2010) have 
also been regarded as conditions favoring the flow of knowledge and ideas necessary for 
entrepreneurship to thrive. Other authors place the attention on local industrial 
structures (Chinitz, 1961; Glaeser and Kerr, 2009; Glaeser et al., 2010, 2010b), 
concluding that regions with industries characterized by the abundance of small 
independent suppliers and lower fixed costs would be especially conducive to business 
entry. In addition, spatial differences in infrastructure and in general business support 
services would be other important elements of spatial variation in start-up rates 
(Reynolds et al., 1995; Naudé et al., 2008). 
 
This thesis is situated at the intersection of economics and geography. Market size and 
demand-pulling effects of agglomeration have long been acknowledged as main drivers 
of the spatial variation of entrepreneurship (Audretsch and Fritsch, 1994; Naudé et al., 
2008), as well as productivity-enhancing localization externalities (Sato et al., 2012). 
Despite the rapid advances in the New Economic Geography (NEG) (Krugman, 1991; 
Fujita et al., 1999), however, at the moment there are neither microeconomic 
foundations nor empirical evidence of the role of interregional demand linkages in the 
process of firm agglomeration and for the regional supply of entrepreneurs. 
 
Entrepreneurship and regional growth 
 
In regard to the role of entrepreneurship in regional growth and development, many 
studies provide theoretical results and empirical evidence pointing at positive effects of 
entrepreneurship on a range of economic outcomes, such as employment generation 
(Acs and Arminton, 2004), local innovation (Acs and Plummer, 2005; Beugelsdijk, 
2007), regional competitiveness (Bosma et al., 2011) or regional growth (Stephens et al., 
2013). However, there are also alternative views challenging the unequivocal 
relationship between entrepreneurship and regional development. After all, 
entrepreneurship is only one among many possible ‘growth regimes’ (Audretsch and 
Fritsch, 2002) and there is no a priori reason to believe that it is more effective than 
other alternative growth paths, such as one based on the up-scaling of local incumbent 
firms. A recent rigorous meta-analysis of the empirical evidence on the economic 
benefits of entrepreneurship (van Praag and Versloot, 2007) concludes that many of the 
supposed effects of entrepreneurship are, at best, not more positive than those of 



13 

 

large/old/incumbent firms. Moreover, the contribution of entrepreneurship to 
(regional) economic performance would be quite specific, and circumscribed to job 
creation (although of less quality and less secure), productivity growth and 
commercialization of high quality innovations. From a methodological point of view, 
despite the wealth of evidence documenting positive effects of entrepreneurship on 
regional performance, Glaeser et al. (2012) argue that endogeneity problems obscure the 
appropriate attribution of causal effects to entrepreneurship in most available empirical 
studies. 
 
This thesis contributes to this line of research by inspecting the relationship between 
entrepreneurship and regional innovation, in particular by inquiring into the bridging 
role of entrepreneurship between pure knowledge and economically valuable 
innovations. This is a novel approach to the problem of regional innovation, which 
usually explains the regional variation of innovation in terms of differences in 
technological inputs (Feldman, and Florida, 1994; Ponds et al., 2010). On the other 
hand, most studies (whether or not with a regional focus) that analyze the relationship 
between entrepreneurship and innovation focus on the role of entrepreneurs (mainly 
small firms) as the sources of new knowledge (see van Praag and Versloot, 2007). This 
research thus provides a conceptual basis and empirical evidence of a complementary 
mechanism by which entrepreneurship can contribute to regional growth. 
 
Entrepreneurship promotion as a tool for regional development? 
 
In terms of the policy question, equity considerations have long motivated policy-
makers to pursue both the reduction of subnational disparities and the achievement of 
regional economic convergence (Barca, 2008; Barca et al., 2012; Olfert et al., 2014). In 
this regard, the accumulation of theoretical and empirical results pointing at an 
important role of entrepreneurship for economic development has stimulated the 
implementation of numerous regional development policies based on the promotion of 
business creation (Johnson, 2005; Sternberg, 2012; Stephens et al., 2013). From a 
strictly economic point of view, region-specific policy interventions will be justified in 
presence of effects not internalized by the market mechanism (externalities and public 
goods),2 leading to a sub-optimal allocation of entrepreneurial resources across regions. 
An example of such externalities frequently mentioned in the literature is the under-
provision of general business support services in peripherally-located areas, such as 
start-up financing (Romaní et al., 2009), infrastructure (Amorós et al., 2013) and basic 
R&D inputs (Goetz and Freshwater, 2001). 
 
There are, on the other hand, strong economic arguments against entrepreneurship 
support initiatives as an effective, and even appropriate, policy response to economic 
stagnation, and thus emphatic advice to discourage, instead of encourage, 
entrepreneurship support (Shane, 2009; Parker, 2007). The first are related to the true 
social value of entrepreneurship. Shane (2009), for instance, argues that most start-ups 
create few and precarious jobs, are non-innovative and face a high chance of failure and 
so their economic value would be at best dubious. This latter argument is of particular 
relevance for poor countries and lagging regions with high levels of "entrepreneurship 
by necessity" (Minniti et al., 2006; Stephens et al., 2013). On the other hand, even if 
                                                      
2 See Kaldor (1970) and Barca et al. (2012) for a more general discussion of externalities in the 
regional policy context. 
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entrepreneurship is accepted as having economic relevance, equilibrium theories of 
entrepreneurship usually arrive at the general result that there are optimal levels of 
entrepreneurship in an economy. The implication is that there is a potential risk of an 
excess of entrepreneurship, which may lead to a sub-optimal allocation of human 
(Michelacci, 2003) or financial (Meza and Webb, 1987) capital. According to Parker 
(2007), this result could be accentuated by well-intentioned public policies generating 
perverse incentives that may end up crowding-out truly productive undertakings.  
 
In the regional policy context, despite some evidence of impacts of entrepreneurship 
support initiatives, particularly in the EU (e.g. Sternberg, 2012), there are also 
arguments against their implementation. Parker (2005) argues that lagging regions 
might be locked into low-level entrepreneurship equilibria, determined by factors that 
are ultimately a subject of cross-cutting macroeconomic policies (such as the interest 
rates). Thus, regional policy would have little room to make a real difference in less 
entrepreneurial regions. In addition, several studies such as Fritsch and Mueller (2007) 
and Andersson and Koster (2011) confirm a strong spatio-temporal persistence in 
business creation dynamics. The implication is that path dependencies and a “sticky” 
economic geography are strong forces confronting regional policies designed to reduce 
interregional disparities of entrepreneurial activity, at least in the short term. 
 
Finally, empirical evaluations of entrepreneurship support programs have yielded 
inconclusive results regarding their effectiveness. The usual conclusion is that their 
impacts are contingent on the particular characteristics of the entrepreneurs (Battistin 
et al., 2001; Pfeiffer y Reize, 2000) and of the regional contexts (Collinson y Gregson, 
2004). In this regard, Santarelli and Vivarelli (2007) conclude that entrepreneurship 
support programs have to be selective and should focus on entrepreneurs with better 
prospects for business success, an argument that can well be taken as a justification for 
a “picking the winners” rationale in spatial targeting of public efforts. 
 
Overall, the debate on the promotion of entrepreneurship as a mean for regional 
economic development needs to be informed by a better understanding of the spatial 
interactions conditioning local entrepreneurship and by better evidence on the 
mechanisms through which entrepreneurship contributes to regional innovation. The 
concluding chapter of this dissertation distills some implications for regional 
development policies as well as for business support initiatives.  

1.3 Objectives, research questions and methodological 
approach 

The main objective of this dissertation is to contribute to the understanding of the spatial 
variation of entrepreneurship and its relationship with regional growth and 
development. While not intended at providing definitive answers, this thesis seeks to 
contribute to the three main questions reviewed in the previous section by addressing 
some specific under-researched aspects in the literature. In particular: 
 

 By characterizing the national and local framework conditions for 

entrepreneurship and innovation in a fast-growing developing country (Chile) 

(Chapter 2). 
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 By developing a model and providing empirical evidence of the relationship 

between regional market potential, place-specific business costs, and business 

density (Chapter 3). 

 By developing a model and providing empirical evidence of the relationship 

between regional market potential, domestic wages and entrepreneurship rates  

(Chapter 4). 

 By developing a model and providing empirical evidence of the relationship 

between regional entrepreneurship, the knowledge stock and innovation 

(Chapter 5). 

 By outlining the important emerging research issues and policy implications 

stemming from the results in this dissertation (Chapter 6). 

In addition, most of the existing theoretical work and applied research on the location-
entrepreneurship-regional growth relationships come from advanced economies, 
namely the U.S and Europe (and to a lesser extent Japan). Yet, the drivers of regional 
entrepreneurship probably differ between developed and developing economies. In 
these latter countries, “push-factors” related to lack of economic opportunities (Schjoedt 
and Shaver, 2007) are possibly of, at least, similar importance as demand-led “pull 
factors” motivating individuals to pursue self-employment. For the same reason, in 
developing countries the rates of necessity entrepreneurship - resulting from lack of job 
opportunities elsewhere in the economy (Acs, 2006) - are presumably higher than those 
of opportunity entrepreneurship (motivated by the identification and exploitation of 
market possibilities). This suggests potential differences in the determinants and 
impacts of regional entrepreneurial activity between rich and poor countries 
(Wennekers et al., 2005). This research add empirical evidence from Chile, a Latin 
American developing country strongly committed to entrepreneurship support, but 
lacking the empirical evidence regarding the spatial dimension of the problem. 
 
The specific research questions addressed in the five remaining chapters in this 
dissertation are: 
 

1. Chapter 2: Are there core-periphery gaps in the local framework conditions for 

entrepreneurship and innovation in Chile? 

2. Chapter 3: Do spatial demand linkages affect the regional number of firms? 

3. Chapter 4: What is the influence of market potential on the regional supply of 

entrepreneurs? 

4. Chapter 5: Does entrepreneurship contribute to regional innovation, measured 

by patent applications? 

5. Chapter 6: Given the evidence from the present research, what can we say about 

an active place-based approach to policy to support entrepreneurship? 

 

A conceptual framework to analyze the relationships between location, 
entrepreneurship and innovation.  
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Figure 1.1 succinctly summarizes the conceptual framework in this dissertation. First, 
the regional economy is embedded in a national social, economic, political and 
institutional setting that largely defines general conditions for entrepreneurship (Bosma 
et al., 2008, World Bank, 2014) but also public and private research and innovation 
efforts (OECD, 2012; Lundvall, 1992). Following the nomenclature of the Global 
Entrepreneurship Monitor (e.g. Bosma and Levie, 2010), we refer to them as the 
national framework conditions.  
 
But within the general national socio-economic and institutional setting, there lay large 
spatial differences in regional framework conditions for entrepreneurship (Amorós et 
al., 2013) and innovation (Cooke, 1992). Regional framework conditions then refer to 
the set of region-specific structural features defining, in first place, the regional 
'entrepreneurial climate' (Goetz and Freshwater, 2001), such as access to 
entrepreneurship financing, the business support infrastructure, the local economic 
dynamism, the policy and cultural environment and so on (Reynolds et al., 1995; Naudé 
et al, 2008; Amorós et al., 2013). We refer to this specific conditions as the regional 
entrepreneurship framework conditions. But also, the local framework conditions 
include those factors necessary for knowledge generation and spillovers to take place, 
such as R&D inputs, technological infrastructure, the human capital base, the industrial 
structure, and in general all those conditions that make the presence of functional 
regional innovation systems more likely, what Rodríguez-Pose (1999) defines as the 
social filter. It worth noting that the distinction between these two sets of regional 
framework conditions is somewhat artificial and only for analytical purposes only, since 
in practice the regional entrepreneurial framework conditions and the social filter to a 
large extent overlaps. This is particularly clear in the case of the local institutional and 
governance frameworks, a structural factor exerting a strong influence on both the 
entrepreneurial (Rodríguez-Pose, 2013) and the innovative (Rodríguez-Pose and Di 
Cataldo, 2014) performance of regions.  
 
The regional entrepreneurship framework conditions are represented by the element 
A in Figure 1.1 and the regional social filter is the element B in Figure 1.1. Chapter 2 
describes and analyzes the national and local framework conditions for innovation and 
entrepreneurship in Chile. It focuses on the spatial differences, and in particular the 
core-periphery gaps in entrepreneurship and innovation-supporting conditions in the 
country. 
 
But these local framework conditions, and therefore the regional innovation and 
productivity outcomes are at the same time influenced by spatial interactions between 
the regional economy and the external markets (other regions), established through a 
series of relationships, such as trade (Hanson, 2005), interregional commuting 
(Karlsson and Olson, 2006), or information flows (Feldman, 1999). This dissertation 
focuses on some important and not sufficiently well understood specific mechanisms 
shaping the relationships between some key economic local framework conditions, the 
inter-regional market interactions, the regional entrepreneurial activity, and the levels 
of regional innovation.  
 
Relationships C depicts the hypothetical channel through which location in relation to 
external markets determines regional entrepreneurial activity. Interregional demand 
linkages (conditioned by distance-dependent transport costs) create opportunities for 
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footloose entrepreneurs to make profits by locating their undertakings in areas closer to 
demand sources of greater size (in terms of purchasing power-adjusted income). The 
NEG's market potential function provides a synthetic, microeconomically-grounded, 
measure of the extent of such interregional demand linkages (Hanson, 2005). 
Relationship D, in turn, represents the effects of place-specific business costs, which may 
be an important factor affecting the location decisions of firms (Wu and Gopinath, 2008) 
and also discouraging local business creation (Glaeser et al., 2010). Relationships C and 
D are formalized and tested in chapter 3.  
 
But at the same time, by stimulating business entry, interregional demand linkages also 
increase the demand for labor and the regional equilibrium wages (Fujita et al., 1999; 
Hanson, 2005). As wages are the main opportunity cost of differentially-able individuals 
selecting into entrepreneurship (Lucas, 1978; Parker, 2005), spatial demand linkages 
should also have a negative countervailing effect on the regional supply of 
entrepreneurs. This link, represented by relationships E in Figure 1.1, is formalized and 
tested, along with relationship C, in chapter 4. 
 
Relationship F describes the link between entrepreneurship and regional innovation.  
Entrepreneurs are conceptualized as individuals alert to profit opportunities (Kirzner, 
1979), who link pure (or scientific) knowledge to market needs making economic 
innovation possible (Michelacci, 2003; Acs et al., 2004). Therefore, a larger knowledge 
stock and a broader entrepreneurship base in the regional economy increase the 
probability that this knowledge transfer takes place. Relationship G, on the other hand, 
depicts the role of the social filter in conditioning the entrepreneurship-innovation 
relationship. The social filter includes, among others, knowledge inputs, agglomeration 
externalities, and industrial dynamics, all of them being factors of critical importance 
for increasing the stock and he knowledge spillovers in the regional economy (Acs et al., 
2002; Fritsch and Slavtchev, 2007, van der Panne, 2004, Duranton and Puga, 2004). 
This knowledge-matching mechanism entailing relationships E and F is established and 
tested in chapter 5. 
 
Finally, is important to consider the possibility of feed-back mechanisms (or circular 
causations) in relationships C, D, E and F. For instance, the spatial demand linkages are 
to some extent endogenous to the domestic number of firms (and entrepreneurs), as 
consumers dynamically respond to changes in the economic landscape by agglomerating 
where the number of firms (entrepreneurs) is larger, goods are cheaper and wages are 
higher (Fujita et al., 1999).3 This endogeneity is certainly partial, as the regional market 
potential is a function of the economic size of, and the distance to, multiple regional 
markets (Hanson, 1999). In addition, regional entrepreneurship is also co-determined 
with regional innovation, as the level of innovation in the region (and therefore of 
technology and productivity) will determine the potential returns of domestic 
entrepreneurs (e.g. Michelacci, 2003).4  

                                                      
3 Note that local price indexes, which are also part of the market potential function, are also dependent 
on the number of firms (entrepreneurs), due to a consumer's-love-for-variety-effect (Fujita et al., 
1999). 
4 This framework could be further extended by considering other interrelationship in the spatial 
economy. For instance, an influence of innovation on the regional market potential (for instance 
through domestic incomes), or a direct influence of agglomeration on the local costs of doing business. 
This present treatment has omitted such relationships, as they are not explicitly considered in the 
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Figure 1.1. Location, entrepreneurship and regional innovation - Conceptual framework 

 
 

 
Measuring entrepreneurship 
 
Regional entrepreneurship is the key concept on which this study is based. But 
entrepreneurship is a complex, multidimensional phenomenon, since entrepreneurs 
perform a range of functions in the economic system (Carree and Thurik, 2003). As 
pointed by Glaeser and Kerr (2009), Parker (2009) and others, no available measure of 
entrepreneurship is able to capture such complexity. So this research analyzes three 
particular aspects of regional entrepreneurial activity: the number of firms (chapter 3), 
the self-employment rates (chapter 4) and the number of new firms (chapter 5).  
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Business density, understood as the number of firms in relation to the size of the 
economy, has been regarded as an important driver of innovation, entrepreneurship and 
job creation (Huggins, 2003, Lederman, 2010). Moreover, a larger number of firms is 
also usually associated with higher entrepreneurship rates, as to some extent it signals a 
larger share of business owners in the workforce (Glaeser, 2007). It is particularly 
relevant to testing for the footloose-kind of entrepreneurship mechanism in chapter 3.  
 
The self-employment rate is also a standard metric of regional entrepreneurship 
(Glaeser, 2007; Parker, 2009) and particularly well-suited for the occupational choice 
framework tested in chapter 4. While it captures some of the aspects of entrepreneurship 
as risk-taking behavior (Kihlstrom and Laffont, 1979) or a relatively high valuation for 
labor independence (Blanchflower and Oswald, 1998; Hamilton, 2000), it is important 
to bear in mind that self-employment is not necessarily associated with Schumpeterian 
(innovative) business undertaking (Carree and Thurik, 2003; Glaeser, 2007).  
 
Chapter 5 considers, therefore, the number of new firms as a measure of regional 
entrepreneurship. This is probably one of the most popular measures of entrepreneurial 
activity in applied regional research (Audretsch and Keilbach, 2004; Acs and 
Armington, 2004; Naudé et al, 2008). Unlike the other two measures, business creation 
captures the intrinsically dynamic nature of entrepreneurship (Glaeser and Kerr, 2009), 
and the fact that relevant innovation is ultimately commercialized through firms 
(Michelacci, 2003; Aghion and Howitt, 1992, Grossman and Helpman, 1991). Thus, it is 
particularly relevant for the entrepreneurship-led knowledge-spillover dynamics of 
innovation in chapter 5. 
 
Altogether, these three metrics provide a broad perspective of the mechanisms behind 
the spatial variation of entrepreneurship and of the impacts of such variation for 
regional economies. 
 
A common empirical approach 
 
The three analytical studies that are the core of this dissertation follow a common 
methodological approach. In particular, they pursue an econometric strategy, in the 
sense of relying on (admittedly highly stylized) microeconomic models from which a 
limited set of structural, theory-driven implications are derived and tested by applying 
statistical techniques to the data.5 
 
Instead of building hypotheses from stylized facts observed in specific national or sub-
national contexts, the three core econometric studies focus on testing the relevance of a 
particular theory as an explanation either of the spatial variation of entrepreneurship 
(chapters 3 and 4) or of the relationship between regional entrepreneurship and 
innovation (chapter 5). In each case, a microeconomic model is crafted and then 
empirically tested. Each of these models represents an extension of the frameworks from 
which they borrow, yielding novel insights into the problem at hand. Consequently, the 
models here developed are aimed at being sufficiently general to make a contribution to 
the literature on regional entrepreneurship, regardless of the particular context of 
empirical verification. 
                                                      
5 For an historical overview and a discussion on structure as the distinguishing feature of the 
econometric approach see Poirier (1995). 
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These four following empirical studies take Chile as the research setting. Chile is a fast-
growing upper-middle income country, located in the South-West end of South America. 
It is a small open economy that in 2010 became a member of the OECD. The country has 
firmly embraced entrepreneurship as a cornerstone of its inclusive development policy. 
For example, innovative entrepreneurship is one of the three pillars of the current 
national policy of innovation for competitiveness (CNIC, 2007). Moreover, the Chilean 
Ministry of Economy declared 2012 as “the year of entrepreneurship” and 2013 “the year 
of innovation”, positioning both at the top of the economic policy agenda. According to 
the Global Entrepreneurship Monitor (GEM) project, Chile is a country with high levels 
of entrepreneurial activity, but just as in several other (and many of them poorer) 
developing economies (Amorós and Poblete, 2011). At the same time, Chile’s poor 
results on R&D and innovation place it among the underperforming economies in the 
OECD (OECD, 2012). Both conditions raise well-founded doubts about the pro-growth 
nature of entrepreneurship in the country. It also leads to conjecture about a potentially 
dual nature of entrepreneurship in the country: one more related to demand-pull factors 
and the other to supply-push drivers. 
 
Chile is also an interesting case from a regional science perspective. It is a country with 
major spatial disparities in virtually any social and economic outcome (RIMISP, 2012). 
According to ECLAC (2010), the richest region in Chile has a GDP per capita of around 
five times that of the poorest, a gap that is twice as large as that of the richest OECD 
countries. Moreover, Modrego et al., (2011) report differences in average per capita 
household incomes of around 15 times between the richest and poorest municipalities, 
and of around 50 percent points in terms of headcount poverty rates. In terms of its 
economic geography, Chile has been described as an archetypical case of a core-
periphery structure (Aroca, 2009). It is also what can be described as a linear country, 
more than 4,000 Km long and only 200 Km wide, with administrative units stacked one 
on top of the other. Santiago, Chile’s capital and primate city concentrates not only 
human capital, services and economic opportunities, but also political power and 
decision making. It is thus a near ideal setup to test for the effects of location factors in 
the spatial distribution of entrepreneurship and innovation. 

1.4 Outline of this dissertation 

This first part of the dissertation provides the reader, along with the previous literature 
review, with an overview of the empirical setting in which the core studies of this 
dissertation are framed. Chapter 2 presents a profile of the Chilean economy, focusing 
on the national and local framework conditions for entrepreneurship and innovation. 
The chapter brings together previously dispersed quantitative information illustrating 
the spatial differences in contextual factors defining the local entrepreneurial and 
innovative climate. It provides a more spatially disaggregated profile than available 
studies related to Chile (Amorós et al., 2013; Romaní et al., 2009). It also compares and 
contrasts previous qualitative findings based on expert opinions regarding core-
periphery patterns of entrepreneurial and innovation opportunities. Such spatial 
differences are to a large extent read in relation to a potential spatial segmentation 
between highly and less productive entrepreneurship (Atienza et al., 2015). The results 
in this chapter underscore the importance of the regional context for innovative 
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entrepreneurship and the chapter’s conclusion can serve to inform potential regional 
development initiatives based on innovation and entrepreneurship.  
 
The second part of this thesis is devoted to the empirical analysis of the causes and 
consequences of the spatial variation of entrepreneurship. Chapter 3 addresses the 
problem of the regional number and average size of firms. It presents an adaptation of 
the Krugman-Helpman-Hanson (Krugman, 1991; Helpman, 1998; Hanson, 2005) 
multi-regions core-periphery model - the building block of the so-called New Economic 
Geography (NEG) – that formalizes the relationship between the number of firms per 
capita and the regional market potential. The equilibrium result is a ceteris paribus 
higher number of firms per capita (which, given model’s assumptions, corresponds to a 
smaller average firm size) in areas of higher market potential, as interregional demand 
linkages create opportunities for potential entrepreneurs to make profits. Conversely, 
place-specific fixed costs discourage entrepreneurship by exhausting entrepreneurial 
rents. In the empirical application, the static theoretical model is extended to a dynamic 
econometric specification allowing for convergence and partial adjustment in the 
number of firms per capita. It is tested with a panel dataset of Chilean municipalities 
(comunas) for the period 2005-2010. Structural estimates confirm the model’s main 
predictions, as well as NEG's agglomeration effects in the spatial distribution of business 
firms in Chile. Simulation experiments reveal that while important, the effects of 
interregional demand linkages on the number of firms per capita are of short spatial and 
temporal reach. 
 
Chapter 4 goes one step further to analyze the effects of NEG’s market potential on the 
regional supply of entrepreneurs. Taking the same spatial Dixit-Stiglitz setting (Fujita et 
al., 1999) as the starting point, a model is developed that incorporates some elements of 
mainstream occupational choice theories (e.g. Parker, 2009) to account for the full 
effects of distance to markets in the tradeoff individuals face in choosing between 
entrepreneurship and salaried work. The model predicts a positive partial effect of the 
market potential and a negative partial effect of domestic wages on the regional supply 
of entrepreneurs. The equilibrium result, however, is that the positive profit effect due 
to greater interregional demand linkages is exactly offset by the opportunity-cost effect 
given by an increase in wages. A dynamic econometric specification with theory-driven 
parameter restrictions is devised and tested with a panel of self-employment rates at the 
level of Chilean municipalities. Results largely support the tradeoffs between the 
opposing forces conditioning the local supply of entrepreneurs. 
 
Chapter 5 shifts the focus to the effects of entrepreneurship on regional growth, in 
particular, by conditioning regional innovation levels. Chapter 5 presents a model of the 
relationship between regional innovation and entrepreneurial activity, based on the 
entrepreneurs’ function as a liaison between pure scientific knowledge and economically 
valuable innovation. It builds from the idea of matching knowledge and entrepreneurial 
skills (Michelacci, 2003), which casts innovation as the result of a random match 
between the stock of researcher and entrepreneurs. A basic steady state relationship of 
the number of innovations in the regional economy is derived. The model is extended to 
account for other complementary factors in the literature such as technological inputs, 
creative destruction and agglomeration externalities. The empirical verification of the 
model is undertaken with a panel dataset of patent applications in Chilean 
municipalities. The results indicate strong explanatory power of local entrepreneurial 
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activity for the spatial variation in innovation, a relationship that is largely robust in the 
presence of other main determinants of regional innovation.  
 
The final chapter concludes. It focuses on the contributions this dissertation makes to 
the literature regarding the spatial determinants of entrepreneurship, and to the state of 
the art of the relationship between entrepreneurship and regional innovation. Both 
general results and those specific to the Chilean case are remarked. Remaining 
knowledge gaps and emerging research issues are also discussed, as well as some 
evidence-based policy implications for business support and regional development 
policies in Chile. 
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Chapter 2 

2. National and local framework conditions for 
entrepreneurship and innovation in Chile 

Abstract 
 
The descriptive analysis in this chapter serves as background and motivation for three 
subsequent studies that investigate various aspects of the relationship between location, 
regional entrepreneurship and innovation in Chile. The chapter presents an overview of 
the national and regional framework conditions for entrepreneurship and innovation in 
the country. Based on a literature review and a descriptive analysis using statistics from 
diverse national and international sources, the article argues that while the Chilean 
national economic and institutional framework is in general conducive for 
entrepreneurship, the preconditions for innovation are still very weak. In the regional 
context, the paper claims that framework conditions for innovative entrepreneurship 
are largely concentrated in the population and economic centre of the country. At the 
same time, the analysis also reveals a problem of strong centralization within regions in 
the capital cities. The major differences between core and peripheral areas are not 
related to general drivers of entrepreneurship, but to a sharp concentration of factors 
supporting more productive and innovative forms of entrepreneurial activity, namely 
advanced human capital, technological infrastructure and economic density. These 
results suggest that factors related to economic geography play a significant role in the 
dynamics of local entrepreneurship and innovation in the country.  
 

2.1   Presentation 

The evidence shows that capital accumulation accounts for only a small share of 
productivity differences across economies (Hall and Jones, 1999; Dollar and Wolf, 
1997), and that the long-run sources of growth are much more related to human capital, 
knowledge production and innovation (Romer, 1986; Lucas, 1988). Entrepreneurship is 
at the same time an integral part of the innovative process either through entrepreneurs-
driven dynamics of “creative destruction” (Schumpeter, 1942; Aghion and Howitt, 
1992), or as a bridge between knowledge sources and the market (Acs et al., 2004; Acs 
and Sanders, 2013).  
 
Both innovation and entrepreneurship are influenced by the underlying framework 
conditions in national and local economies. The modern way of thinking conceptualizes 
innovation as a systemic process of collective learning largely depending on the nature 
and diversity of actors, their networks and the institutional and governance 
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arrangements (Nelson, 1993; Lundvall, 1992; McCann and Ortega-Argilés, 2013). 
Equally, entrepreneurship is also an inherent aspect of human nature that can to a large 
extent be stimulated or constrained by the general social, economic and institutional 
context (Boettke and Coyne, 2003; Levie and Autio, 2008). Thus, an analysis of the 
national framework conditions is of crucial importance to understand entrepreneurial 
and innovative outcomes and their evolution in any economy. 
 
At the same time, both innovation and entrepreneurship have an intrinsically regional 
nature, as the processes of knowledge creation, diffusion and absorption (Cooke, 1992; 
Duranton and Puga, 2004), as well as the specific market opportunities and conditions 
for starting new businesses (Glaeser et al., 2010; 2010b) are highly location-specific. The 
empirical evidence confirms that both entrepreneurial (Parker, 2005; Andersson and 
Koster, 2011; Modrego et al., 2015, see chapter 5) and innovative (Audrestch and 
Feldman, 1996; Rodríguez-Pose and Di Cataldo, 2014; Modrego et al., 2015, see chapter 
5) activity show large and persistent spatial variations within countries around the 
world. Such differences, are to a great extent explained by differences in regional 
framework conditions for entrepreneurship (Reynolds et al., 1995; Glaeser and Kerr, 
2009) and innovation (Rodríguez-Pose and Di Cataldo, 2014; Rodríguez-Pose and 
Crescenzi, 2008; Modrego et al., 2015, see chapter 5). Therefore, it is the interaction of 
cross-cutting and region-specific factors that shape the spatial variation of innovation 
and entrepreneurship outcomes. 
 
This chapter provides a descriptive narrative of the framework conditions for 
entrepreneurship and innovation in Chile, both from a national and a territorial 
perspective. Chile is an interesting case study for two main reasons. First, the 
institutional and policy settings are shaped by the fact that it was a laboratory of free-
market economic policies during the decades of the 70’s and 80’s, followed by large 
social investments and back-up programs for small and medium size firms during the 
decade of the 1990s, and finally a strong policy commitment to innovation and 
entrepreneurship by mid-2000s. Second, it is of unique interest because of its textbook 
core-periphery economic geography, where a strong urban primacy of the national 
capital city translates into a sharp concentration of economic and social opportunities 
in the core region. 
 
This chapter first provides, by way of context, a snapshot of the Chilean economy and 
the reasons behind its sustained growth trajectory since the end of the recession of the 
beginning of the 1980s. This is followed by a description of the national institutional 
framework in support of innovation and entrepreneurship, focusing on the evolving 
rationale of economic policy from the support to small businesses towards the 
promotion of innovative entrepreneurship. Based on the analysis of secondary data, 
general patterns highlighted by international flagship reports as the country’s high and 
raising entrepreneurial activity rates (Amorós and Poblete, 2013), along with Chile’s 
poor innovative performance (OECD 2012; OECD, 2014) are discussed. Some related 
challenges are identified. 
 
The second part of the chapter examines the spatial differences in framework conditions 
for entrepreneurship and innovation. Beginning with a description of the Chilean 
economic geography, mostly from the perspective of the country’s sharp core-periphery 
structure, and using geo-referenced information from several secondary sources, core-
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periphery differences in opportunities for innovative entrepreneurship in the country 
are largely confirmed, though without the clear gaps for general entrepreneurship in the 
periphery that previous studies suggest (Amorós et al., 2013; Felzenstein and Gimmons, 
2012; Romaní et al., 2009). The results indicate not only national, but also a strong 
centralization of knowledge-related factors within regions. 
 
The descriptive analysis in this chapter is suggestive of factors related to economic 
geography that play a significant role in the spatial variation of entrepreneurial and 
innovative activity in the country. Thus, it serves as an introduction for the investigation 
of the relationships between locational aspects of markets, regional entrepreneurship 
and innovation that are the main focus of this dissertation and that are presented in the 
following chapters.  

2.2   The Latin American Star: A profile of the Chilean 
economy 

Chile’s impressive economic performance led The Economist to call the country the 
“Latin American Star Economy.”6 Economic growth since the mid-1980s has been 
widely regarded as the “Chilean Miracle.”7 Chile is located in the South-West end of 
South America, sharing borders with Peru (North), Bolivia (North-East) and Argentina 
(East) (Figure 2.1). It is a long and narrow country with a latitude ranging between 17º 
30' and 52º 21' (around 4,400 Km) and being only 180 Km wide in average.8 Chile’s total 
surface is 756,102 km2 (CIA, 2014).9 According to the last national census (2002) it has 
a population of 15,116,435 persons (INE, 2003) and the projections for 2014 are of 17.5 
million inhabitants. 
 
Chile is small in economic terms; gross domestic product is around US$281.7 billion (at 
the official exchange rate), or US$335.4 billion at purchasing-power parity (PPP), 
placing the country as the 43rd largest economy in the world (CIA, 2014). In per capita 
terms, Chile ranks in the 73rd position with a GDP per capita of around US$ PPP 19,100 
(CIA, 2014).  
 
In terms of industry structure, the Chilean economy is still highly reliant on its natural 
resource base, particularly on the copper mining industry in the north of the country. In 
2013, copper mining accounted for around a 9.8 per cent of the GDP and 52.4 per cent 
of total exports, all mining for around 11 per cent of GDP and 57 per cent of all exports, 
and the natural resources primary sector (including agriculture and fishing) for a 14.3 
per cent of the GDP and 64.8 per cent of national exports (Banco Central de Chile, 2014).  
Despite being a secondary player in the global economy, the country has usually being 
considered as an example for developing economies due to a fast and sustained 
economic growth trajectory over the last three decades. In the 1970s Chile initiated a 

                                                      
6 “Chile's economy: In search of new tricks.” The Economist, 29th November 2001. Available at:  
http://www.economist.com/node/886667  
7 The “Chilean miracle” was first coined by Nobel laureate Milton Friedman in an interview given to 
Newsweek (January, 1982). 
8 http://www.uchile.cl/portal/presentacion/la-u-y-chile/acerca-de-chile/8035/presentacion-
territorial  
9 Including insular Chile (Eastern Island and Salas y Gómez Islands). The Antarctic territories 
claimed by Chile have a surface of 1,250 257.6 km² (IGM, 2008). 

http://www.economist.com/node/886667
http://www.uchile.cl/portal/presentacion/la-u-y-chile/acerca-de-chile/8035/presentacion-territorial
http://www.uchile.cl/portal/presentacion/la-u-y-chile/acerca-de-chile/8035/presentacion-territorial
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profound structural transformation towards a free-market economic system. With an 
average annual growth rate of over 4 per cent in the last 30 years (including a period of 
6.4 per cent between 1991 and 1997), the country has more than tripled its output 
compared to 1980 (Figure 2.2). With a gross national income of US$ 15,230 (according 
to the World Banks’s Atlas Methodology), in 2013 Chile became for the first time part of 
the select group of high-income economies according to the World Bank’s Lending 
Groups Classification.10  
 

Figure 2.1. Location of Chile  

 

 
 
Source: http://mapasdecostarica.blogspot.fr/2012/04/chile.html  

 

The main reasons for the Chilean economic success are a series of pro-market reforms 
and a deliberate strategy of international trade openness (Gallego and Loayza, 2002; 
Schmidt-Hebbel, 2006). Indeed, the overarching principle of the Chilean economic 
model over the last three decades has been the acceptance of the market as the resource 
allocating mechanism and the recognition of the private sector as the main agent of 
growth (Meller, 1993). The economic transformation initiated by the military 
dictatorship in the mid-1970’s entailed the retreat of the state from the economy, 

                                                      
10 See: http://data.worldbank.org/news/new-country-classifications  

http://mapasdecostarica.blogspot.fr/2012/04/chile.html
http://data.worldbank.org/news/new-country-classifications
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circumscribing its action to a subsidiary role mostly consisting in removing the barriers 
for private initiative to flourish. Examples are the unconditional adherence to the 
structural adjustment policies promoted by the Washington Consensus, the 
privatization of public enterprises in the decade of the 1980’s and the implementation 
of a series of tax incentives to foreign (e.g. the Decree Law 600) and domestic firms (e.g. 
the today highly polemic Fund of Taxable Revenues, FUT). This was complemented with 
the development and deregulation of markets in strategic areas such as natural 
resources (e.g. the 1981’s Water Code, the 1981’s Law of Mining Concessions or the 
1974’s Subsidy to Forest Plantations), financial services and education, among others.  
 
 
Figure 2.2. Chilean growth trajectory in GDP per capita, 1980-2013 (Constant 
US$ 2005). Base 100 = 1980 

 
 
Source: World Bank, World Development Indicators 2014 http://data.worldbank.org/data-
catalog/world-development-indicators 
 

The democratic governments since 1990 have to a large extent preserved the 
fundamentals of the economic model. One of the guiding principles of their economic 
policy has been a strategy of unilateral trade-openness translated in free-trade 
agreements with some of the major economies in the world, such as the U.S, China, 
Japan, Australia and México. At the same time, since the 1990s the country has 
experienced rapid development of its infrastructure, both social and productive. Most 
infrastructure projects have been channelled through concessions (Schmidt-Habbel, 
2006), where private enterprises bid on project construction and access to revenues 
generated via tolls, fees and other user-charges. Since 2001, a structural surplus rule of 
1 per cent has governed Chilean fiscal policy, contributing to a stable macroeconomic 
environment. The responsible economic management and a reliable institutional 
framework allowed Chile to be the first South American country to become a member 
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the Organization for Economic Cooperation and Development (OECD) in 2010.  As of 
mid-2014 the Chilean Central Bank held over US$ 40 billion worth of foreign reserves 
overseas.11 
 
The economic growth experienced since the 1980s, however, was not distributed equally. 
Concerned by the increasing social disparities, and facilitated by the revenues from a 
rapidly growing tax base, the democratic governments initiated in the decades of the 
2000s a large expansion of the social protection system, with flagship programs such as 
the Chile Solidario12 or the Chile Crece Contigo.13 The combination of fast economic 
development and redistributive policies has allowed Chile to halve the 1990 incidence of 
poverty (Figure 2.3). Other social improvements include an almost complete literacy 
rate (88 per cent in 2002) and an almost universal access to electricity (97 per cent in 
2002), safe water sources (91 per cent) and sewage (90 per cent).14 In spite of this, 
persistent and rampant inequality (a Gini index around 0.51 to 0.56) has made the 
country one of the most unequal in the world (Figure 2.3). 
 
Figure 2.3. Evolution of poverty and inequality in Chile 

 
Source: Own elaboration based on ECLAC (2013) 
 

                                                      
11 http://www.bcentral.cl/operaciones-financieras/reservas-internacionales/estadisticas.htm  
12 A US$ 300 million a year social protection program attending vulnerable persons, households and 
communities 
13 A US$ 65 million a year program in the support of the early infancy 
14 According to data from the 2002 National Population and Housing Census. Available at: 
http://espino.ine.cl/cgibin/RpWebEngine.exe/PortalAction?&BASE=CPCHL2KREG  
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2.3   The state of entrepreneurship and innovation in Chile 

The national institutional framework 
 
Innovation and entrepreneurship have only recently become central aspects of the 
Chilean economic policy agenda, as a response to the challenge of sustaining the rapid 
growth of the decade of the 1990s after a slowdown in the beginning of the 2000s. 
Although there is still no general national entrepreneurship policy in Chile, the country 
has a tradition of institutional support for small business, going back to the 1990s. 
 
The democratic governments of the 1990s placed a strategic emphasis on the 
inclusiveness of the economic growth process, translating into a whole new framework 
for backing small and medium enterprises (SME). The existence of several market 
imperfections were thought to jeopardize the competitiveness of SME’s in a context of 
globalization and increasing openness of the Chilean economy. Imperfect market 
conditions included informational asymmetries leading to credit rationing, coordination 
failures in SME’s business networks, problems of achieving scale economies in technical 
assistance provision due to indivisibilities and the small size of most start-ups (Ibarrán 
et al., 2009; Agosin et al., 2010).  
 
The productive support policy was instrumented by means of a complex institutional 
layout, with a multiplicity of ministries (Economy, Education, Work, Agriculture, Social 
Development) and public agencies working in a largely disarticulated way (Belmar and 
Maggi, 2010). Among them, the Corporation of Productive Support (CORFO) has been 
by far the most relevant actor. 
 
CORFO is a public agency of the Ministry of Economy with the mission of enhancing the 
competitiveness and productive diversification of the Chilean economy, by supporting 
private investment, entrepreneurship, innovation, human capital and technological 
capacities of the productive sector.15 CORFO manages a wide range of specific SME’s 
support instruments, including aspects such as business “associativity” (that is, 
networking and collaboration promoted by the emblematic PROFO and PDP 
programs16), small business competitiveness (with instruments such as FAT or 
FOCAL17), access to credit (direct or intermediated), competitiveness of territorial 
economies (the PTI18), among many others. More recently, the portfolio of business 
support programs has been progressively complemented by more specific 
entrepreneurship support instruments, probably reflecting the rise of the 
entrepreneurship discourse in economic policy not only in Chile but worldwide (see 
Gilbert et al., 2014). Examples are the Start-Up Chile program (aimed at attracting early 
stage, high-potential foreign entrepreneurs) or the Chile Emprende (a program 
managing local centres providing broad advice to entrepreneurs seeking to start new 

                                                      
15 According to CORFO’s institutional mission (http://www.corfo.cl/sobre-corfo)  
16 Instruments providing public co-funding for joint business endeavours between small firms 
(PROFO) and for the development of business relationships between a large company and a group of 
small supplying firms (PDP) 
17 Instruments providing public co-funding for private consultancies aimed at the improvement of 
production and management practices (FAT) and quality standards adoption (FOCAL) in firms.  
18 Instrument aimed at supporting the articulation of business development projects in a given 
geographical area.  

http://www.corfo.cl/sobre-corfo
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businesses). Notably, many of these new entrepreneurship support instruments have an 
explicit place-based logic in their design and implementation, such as the Regional 
Programs for Entrepreneurship Support.  
 
CORFO’s instruments portfolio has been complemented by a range of programs 
managed by other public agencies, such as the Service of Technical Cooperation 
(SERCOTEC) and the Fund of Solidarity and Social Investment (FOSIS). Relevant to 
promote entrepreneurship, SERCOTEC is an agency of the Ministry of Economy, aimed 
at supporting the competitiveness of micro and small firms.19 It manages a series of 
programs targeted to business undertakings that due to their small scale are not eligible 
for CORFO instruments, with a special focus on supporting the initial phases of the 
business life-cycle. They include funding to commercial feasibility studies, 
entrepreneurship training, development of commercialization channels, small 
investments, and so on.20  
 
With regard to innovation support policies, the driving rationale initially was the 
classical market failure case for public intervention (Benavente and Maffioli, 2007): i) 
private R&D underinvestment due to incomplete appropriation of returns to innovation; 
ii) asymmetric information and moral hazard in financial markets: iii) “network failures” 
stemming from an incomplete information about costs and benefit of membership; iv) 
intangible knowledge assets that cannot be used as collateral.  
 
In response to these problems, the first noteworthy undertaking was CORFO’s National 
Fund for Productive and Technological Development (FONTEC). It was created in 1991 
to support technological innovation projects in the private sector, by funding studies, 
technology centres, technological investments in firms, and technological transfer 
projects within collaborative associations of firms.  The fund operated until 2004, 
supporting over 3,000 technological projects for around US$320 million (Belmar and 
Maggi, 2010). In addition, CORFO created in 1994 the Fund for Development and 
Innovation (FDI), with the objective of supporting initiatives contributing to innovation, 
entrepreneurship and technological change in Chile. Both of CORFO’s instruments have 
been complemented by the Fund for the Support of Scientific and Technological 
Development (FONDEF) created in 1991 and administered by the National Commission 
of Science and Technology (CONICYT), an agency of the Chilean Ministry of Education. 
FONDEF is a program aimed at connecting universities and research centres with 
private firms; its total annual budget reached US$ 33.2 million in 2013.21 FONDEF is 
today the principal public instrument of the National Innovation System linking 
scientific research with the industry.  
 

                                                      
19 http://www.sercotec.cl/Qui%C3%A9nesSomos.aspx#/0  
20 In contrast to SERCOTEC, FOSIS is an agency of the Ministry of Social Development which is 
focused in providing support to vulnerable families to overcome poverty and improve their living 
standards.  To do so, FOSIS has developed a whole line of micro-entrepreneurship support 
instruments. Yet, given the profile of FOSIS´ beneficiaries and projects, one could reasonably argue 
that the its role has much more to do with social protection than with entrepreneurship policy, or 
according to the terminology of Global Entrepreneurship Monitor (Reynolds et al., 2004), with 
supporting “necessity” rather than “opportunity” entrepreneurship.   
21 http://www.conicyt.cl/fondef/sobre-fondef/que-es-fondef/  

http://www.sercotec.cl/Qui%C3%A9nesSomos.aspx#/0
http://www.conicyt.cl/fondef/sobre-fondef/que-es-fondef/
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In 2005, in anticipation of major changes in the innovation and entrepreneurship 
support, there were three important initiatives worth mentioning. First, is the creation 
of Innova Chile from the merger of FDI and FONTEC. Innova Chile is a CORFO 
Committee with the mission of stimulating entrepreneurship and promoting innovation 
in Chilean firms. Today, Innova is probably the most important among CORFO’s 
operative divisions, with an annual budget of around US$ 135MM in 2013.22 The second 
was the creation of the Fund of Innovation for Competitiveness (FIC), which is currently 
the main public instrument in support of innovation in the country with a budget of 
around US$ 250MM in 2013. One interesting aspect of the FIC is its territorially-
decentralizing logic reflected in the Regional-FIC, which funds projects selected and 
prioritized by the Regional Governments, amounting to about a quarter of the total 
public transfers through the FIC.23 Third, is the National Council of Innovation for 
Competitiveness (CNIC), which is the main presidential advisory entity on issues related 
to innovation policy in the country. 
 
The Council (CNIC) produced between 2006 and 2008 the National Strategy of 
Innovation for Competitiveness, a document acknowledging human capital, knowledge 
and innovation as the main drivers of national competitiveness and development in the 
emerging global knowledge economy (CNIC, 2007). The strategy constituted a major 
breakthrough in the Chilean entrepreneurship and innovation policy framework, 
coordinating and integrating a previously scattered institutional business support. 
According to the strategy, the key challenges the country should tackle were: i) 
increasing the human capital base by extending the coverage particularly of pre-school 
and tertiary education and improving the quality at all education levels; ii) increasing 
the levels of R&D (from a 0.68 per cent in 2004 to a 2.5 per cent of the GDP by 2020), 
particularly by raising the R&D efforts of the private sector (from 37 per cent of total 
national R&D expenditures to a 55 per cent by 2020) and iii) strategically increasing the 
industrial diversity, by first developing the existing natural resources clusters and then 
progressively moving towards more knowledge-intensive industries. In addition to the 
traditional market failure considerations, the strategy also identified three main state 
failures hampering innovation development in the country, namely: i) dynamic 
inconsistency (innovation outcomes that are realised far beyond government periods); 
ii) private rent capture of public efforts; and iii) agency problems between levels of 
government (vertically and horizontally).  
 
The strategy also set a series of specific objectives for the different actors of the 
innovation system. First, was the objective of increasing the scientific base, particularly 
applied science in sectors with (realized or potential) competitive advantages, through 
increased funding to scientific and technological activity, as well as the development of 
excellence research centres for advance human capital formation. Second, to stimulate 
private firms’ innovation, the strategy proposed an improved and more sector-focused 
portfolio of public instruments, the strengthening of the linkage between the scientific 
and the productive sector, the deepening of technology diffusion models (particularly 
towards SME’s) and the improvement of the intellectual protection framework and of 
the markets for innovation financing. Third, the promotion of initiatives aimed at 
creating a national culture of innovation, such as science diffusion, entrepreneurship 

                                                      
22 http://www.economia.gob.cl/wp-content/uploads/2012/10/PRESUPUESTO-2013.pdf  
23 http://www.economia.gob.cl/subsecretarias/economia/innovacion-2/el-fondo-de-innovacion-
para-la-competitividad-fic/  

http://www.economia.gob.cl/wp-content/uploads/2012/10/PRESUPUESTO-2013.pdf
http://www.economia.gob.cl/subsecretarias/economia/innovacion-2/el-fondo-de-innovacion-para-la-competitividad-fic/
http://www.economia.gob.cl/subsecretarias/economia/innovacion-2/el-fondo-de-innovacion-para-la-competitividad-fic/
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education and so on. With regard to the institutional aspects, the main element was the 
strengthening of CONICYT (in charge of promoting science, technology and advance 
human capital) and CORFO (in charge of stimulating innovation and technological 
diffusion) as the two pillars of the implementation of the strategy (CNIC, 2007). Notably, 
the strategy set the specific objective of promoting regional innovation, by greater 
participation of regional actors in the design and implementation of their own local 
plans. Finally, the strategy defined the objective of strengthening the linkage between 
the National Innovation System and Chile’s social and economic milieu, by providing 
enabling infrastructure such as ICT’s, regulatory frameworks, skills standards for the 
young population, incentives for foreign talent attraction and policies for strengthening 
the overall competitive position of the Chilean economy. 
 
The strategy also reflected the positioning of entrepreneurship on top of the Chilean 
economic policy agenda. This is clear in the primary role assigned to private firms as the 
leading actors in the innovation process. The strategy set the support of innovative 
entrepreneurship as one of its three main strategic priorities in the promotion of 
innovation in the private sector (CNIC, 2008). This was reflected in six concrete actions 
operationalized through CORFO’s instrument portfolio: 
 

 The strengthening of business incubators by: i) increasing their coverage, 

through new roles and functions to turn them into effective tools in support of 

successful business endeavours; ii) opening the incubators’ market to other 

actors (particularly to for-profit-organizations and financial institutions) and iii) 

establishing new incentive schemes based on results (in terms of both marginal 

costs of provided services and on the success of incubated firms in leveraging 

private funding).  

 The development of spin-offs in private firms, by means of specialized support 

instruments. 

 The outsourcing of seed funding to specialized entities (including a new role for 

incubators as intermediaries), in order to achieve greater coverage. 

 The expansion and the development of venture capital funds, by creating 

incentives for the market to reach the currently unattended segments of very 

large and small projects. 

 The strengthening of incentives for angel investors (AI) by: i) deepening capital 

markets to ease project’s acquisition by angels; ii) implementing tax credits, 

exemptions and subsidies for AI’s; iii) establishing rewards schemes for AI’s 

based on results.  

 Lightening and fastening the bankruptcy procedures in order to stimulate re-

entry by failed entrepreneurs.  

Finally, with regard to the effectiveness of the previously reviewed policy efforts, there 
are several evaluations of the SME’s support instruments in Chile (Benvente and Crespi, 
2003; Tan, 2009; RIMISP, 2013). Despite some variations in the results, they in general 
indicate that technical assistance has yielded better results in terms of intermediate 
(changing in management/production practices) than in final outcomes (productivity, 
efficiency, growth). In terms of entrepreneurship financing, Romaní et al. (2009) 
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indicate that while there is enough public funding for entrepreneurs in the country, it 
has not been sufficiently widely-allocated. In particular, the authors note the 
centralization of entrepreneurship funding programs and the spatial concentration of 
resources in the core areas of the country (i.e. the national capital). In the case of 
innovation support instruments, many of them have also been subject of rigorous impact 
evaluations, such as FONTEC (Benavente, et al., 2007; Tan, 2009), FDI (Dipres, 2005; 
Tan, 2009) and FONDEF (Tan, 2009). The results are not very different from those for 
instruments for SME’s support: rapid adoption of changes in practices, with 
performance results that tend to be realized in a longer term. Notably, these evaluations 
do not analyse potential heterogeneities in the programs’ results across regions. 
 
The reality of entrepreneurship and innovation in Chile 
 
According to the Global Entrepreneurship Monitor (GEM) project, Chile is a highly 
entrepreneurial country, with a total early entrepreneurial activity (TEA) index of 23.4 
per cent in 2012 (Amorós and Poblete, 2013).24 At first glance, the result is not surprising 
given the negative relationship between the GDP per capita and entrepreneurial activity, 
although Chile still over-performs in terms of entrepreneurship given its level of 
development (see Figure 2.4). Although 69 per cent of this TEA would be opportunity-
driven (Amorós and Poblete, 2013), it is unlikely that most of entrepreneurship in the 
country is highly-productive. According to Shane (2009), most entrepreneurial 
undertakings are actually not ground-breaking, create few jobs, and generate little 
additional wealth. This seems to also be true in the Chilean case. The results in Table 2.1 
show that despite self-employed and employers earning more than non- agriculture 
workers on average, they are neither younger nor more educated (actually they have on 
average below 12 years of complete secondary education). They are also largely 
unconnected from business or professional networks.  
 
Table 2.1. Some characteristics of entrepreneurs and salaried workers in Chile (2009) 
 
Nonfarm salaried workers Mean 

Monthly income of the main occupation (Thousand $Ch.) 294.215 

Participation in professional or productive orgs. (%) 0.7 

Years of schooling 11.5 

Age in years 37.7 

Entrepreneurs (Nonfarm employers and self-employed)  

Monthly income of the main occupation (Thousand $Ch.) 479.100 

Participation in professional or productive orgs. (%) 1.1 

Years of schooling 10.1 

Age in years 44.4 

  

 
Note: All differences statistically significant at 5%. Source: Adapted from Modrego et al., (2015b) 
 

                                                      
24 The TEA index is defined as the percent of adults aged 18-64 declaring being setting up a business 
or managing a young firm (up to 42 months) (Reynolds et al., 2005).  
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What it is surprising is the increase in entrepreneurial activity, with an almost 15 percent 
point rise in the TEA between 2006 and 2011 (Amorós and Poblete, 2013b). This 
“apparent entrepreneurship revolution” (Atienza et al., 2015) is not be confirmed by 
other measures of entrepreneurship. Figure 2.5 shows that non-agriculture self-
employment rates have (as expected) been declining along with the overall economic 
growth of the country (see Lucas, 1978; Blanchflower, 2000). It also shows that business 
start-up rates exhibited a steady increase, but only between 2002 and 2006, just before 
the GEM’s entrepreneurship burst. A possible explanation for the explosion in GEM’s 
TEAs is what Parker (2005b) defines as “cheap talk” in people’s responses when asked 
about their entrepreneurial attitudes, given the increasing cultural and policy 
enthusiasm for entrepreneurship in the country.  
 
Figure 2.4. Entrepreneurial activity and national development (2012 or closest)  

 
Note: GDP per capita in constant US$ of 2005. Source: Own elaboration based on data from the GEM 
project and the World Bank, accessed through World Statistics (http://world-statistics.org). 
 

 

Also puzzling in the light of the GEM figures are several diagnoses of the unfavourable 
general framework conditions for entrepreneurship in the country.  The OECD, for 
instance, ranks Chile just above its bottom five on its ease of entrepreneurship index 
(OECD, 2014). Amorós and Echecopar (2008), based on the results of the GEM-Chile 
expert survey, propose seven conditions for entrepreneurship in which Chile in their 
opinion is lagging: i) R&D transfer to the private sector; ii) education and training; iii) 
entrepreneurship financing; iv) public entrepreneurship support programs; v) the 
contestability of domestic markets; vi) social and cultural norms; vii) regulatory and tax 
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policies. The importance of some of these inadequacies could be questioned in the light 
of the results from other studies, such as the lack of entrepreneurship financing (Romaní 
et al., 2009). Moreover, the 2014 edition of World Bank’s Ease of Doing Business Report 
ranks Chile as the 34th economy, above some much more developed countries such as 
Israel (35), Belgium (36), France (38) or Spain (52). Good practices noted by the report 
are the use of on-line procedures for starting new businesses and transparent judicial 
processes for the protection of investors. Moreover, a series of reforms have reduced the 
costs and time for registering a business from 27 days in 2009 to 5.5 days in 2013 (World 
Bank, 2014).   
 
Figure 2.5. Self-employment rates out of agriculture (base 100 = 1990), total business 
start-up per adult (base 100 = 2002) and total early entrepreneurial activity (base 100 = 
2002) 

 
Source: Own elaboration from CASEN surveys (1990, 1992, 1994, 1996, 1998, 2000, 2003, 2006, 
2009, 2011), Internal Revenue Service economic activities initiation datasets, the National System of 
Municipal Indictors (SINIM) and GEM project.  

 
With regards to innovation, Chile shows a poor performance compared to the rest of the 
OECD economies, both in terms of inputs and outcomes (Figure 2.6). For instance, Chile 
is in the bottom five OECD countries in terms of “triadic patents”25 per GDP, with 0.02 
patents per billion US dollars PPP (OECD median = 0.3). Almost half of them are filled 
by Universities and Public Research Centres (0.01 per billion US dollars PPP), above the 
OECD bottom five, but below the median (0.02). Also, it is just above the bottom five 

                                                      
25 Triadic patent families are defined as patents applied for at the European Patent Office (EPO), the 
Japan Patent Office (JPO) and the US Patent and Trademark Office (USPTO) to protect a same 
invention (OECD 2012). 
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OECD range in terms of trademarks per GDP, with 0.25 per billion US dollars PPP 
(against 0.76 at the OECD median).  
 
Figure 2.6. Comparative performance of the Chilean economy in science, technology and 
innovation, 2014. 

 
Source: OECD (2014).  
 

Several factors contribute to this modest innovation performance. The first is overall 
R&D efforts, particularly by the private sector. The gross domestic expenditure on R&D 
is 0.35 percent of the GDP (US$ PPP 1,312 million), far from the OECD median of 2.4 
percent (OECD, 2014). The public expenditure in R&D per GDP is 0.14 what keeps Chile 
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as the OECD country with the lowest relative public R&D investment. Business sector 
expenditure in R&D is only 0.11 percent of the GDP, again, the lowest in the OECD, 
which has a median of 1.21 percent.  
 
The scientific base is another of the Chilean main drawbacks. The country is at the 
OECD’s bottom five in publications in the top-quartile journals per GDP (10.36 per 
US$ PPP million v/s 29.31 at the OECD median) and below the OECD median in top-
500 universities per GDP (5.07 per US$ PPP million v/s 10.01 OECD median). In 
contrast, it ranks above the median in terms of internationally co-authored publications 
(54 per cent of total articles against a 48 per cent at the median OECD value) and just 
around the median in international co-patenting (21 per cent against 23 per cent). 
Whether these two latter characteristics reflect a well-networked science and technology 
base or weak domestic capacities is unclear.  
 
In terms of the skills of the population, despite the relatively large tertiary education 
expenditures per GDP (2.44 per cent vs an OECD median of 1.48 per cent), Chile is 
located at the bottom five OECD countries in terms of population with tertiary education 
(18 per cent), half of the OECD median rate (35 per cent). Chile is again in the bottom 
five in the percentage of 15-year-old top performers in the science PISA test (1 per cent 
vs the 8 per cent OECD median) and in the Doctoral graduation rate in science and 
engineering is 0.11 per cent, far below the OECD median (0.69 per cent). 
 
Regarding the use of ICTs, Chile is at the OECD bottom five in both fixed and wireless 
broadband subscribers per capita, with 12 and 28 subscribers per 100 inhabitant 
respectively (OECD medians are 26 and 57), and in terms of the E-government 
development index (a measure of the capacity of the public sector to provide electronic 
services) it is just above the OECD bottom five.  
 
In 2012 the OECD (2012) identified the need for strengthening Chile’s national 
innovation system as a main challenge to sustain the national economic growth long run. 
Things haven’t changed very much in two years according to the recently released 
OECD’s Science technology and Innovation Outlook 2014 (OECD, 2014) According to 
this latter report, priority issues the country should address are: 
 

 Improving the framework conditions, particularly fostering greater R&D efforts 

by private firms. 

 Increasing the returns and impacts of scientific activity in the country. 

 Improving the governance at the national innovation system, by optimizing the 

use of innovation funding and better articulating the agencies in charge of 

science, technology and innovation programs. 

 Increase the supply of high-end human resources in science and technology. 

 Supporting entrepreneurship and innovation in small firms. 

Summarizing, despite a concerted public-policy push and an emerging pro-
entrepreneurship and innovation discourse in Chilean society, the country still faces 
strong challenges in becoming an entrepreneurial knowledge-based society. Despite the 
strategic focus on entrepreneurship and innovation in the national economic policy 
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since the mid-2000s, the bases for knowledge creation and innovation are still weak, 
and although necessary changes are starting to take place, they do so at a very slow pace.  
 
Still, the overview of the general framework conditions for entrepreneurship and 
innovation above masks sharp territorial differences in the opportunities for 
entrepreneurs and innovators within the country (Amorós et al., 2013; Conicyt, 2010). 
The next two sections review some elements of the uneven economic geography of the 
country, and illustrates the spatial differences in local framework conditions for 
innovation and entrepreneurship, particularly from the perspective of a sharp 
centralization in the capital region of the country. 

2.4   A textbook core-periphery economy 

Chile is currently administratively organized in 15 regions, 54 provinces and 346 
municipalities (in Spanish, comunas), to a large extent arranged longitudinally from 
North to South (Figure 2.7). There are two main remarkable features of Chilean 
economic geography. First, is the heterogeneous industrial specialization of Chilean 
regional economies, as a result of differences in geophysical conditions and in the 
natural resources endowments.  
 
Figure 2.8 illustrate the industry structure of Chilean regions. It shows a clear 
predominance of mining in the northern regions (Tarapacá, Antofagasta, Atacama and 
Coquimbo), agriculture and manufacturing (agro-processing) in the centre and Centre-
South of the country (O’Higgins, Maule, Araucanía and Bio- Bio), the importance of 
agriculture, fishing and manufacturing in the South (Los Lagos and Aysén) and the 
Santiago’s Metropolitan Region (the core) as a clearly service-oriented economy.  
 
Region-specific industrial structures are a relevant contextual factor explaining local 
innovation outcomes, as industries differ substantially in their R&D intensity (Jeroen et 
al., 2006), in their knowledge absorptive capacity (Agrawal, 2001), and even in their 
reliance on traditional forms of innovation (e.g. patents) as a mean of protecting 
intellectual property (Moser, 2013). Modrego et al. (2015, see chapter 5) show that areas 
heavily reliant on certain industries, such as copper mining and aquiculture, tend to have 
more patenting activity than, for instance, those dependent on agricultural or forestry.  
In the case of entrepreneurship, several studies show that the dynamics of firm creation 
and the factors explaining such dynamics vary greatly across industries (Armington and 
Acs, 2002; Fritsch and Falck, 2007), although the local patterns of firm density 
(Modrego et al., 2014, see Chapter 3) and business start-ups in Chile (Modrego et al., 
2015, see chapter 5) are not clearly related to patterns of sectorial specialization.  
 
The second main element of Chile’s spatial economic configuration is a strong core-
periphery pattern in a virtually linear physical geography. Santiago, the national capital 
city, accounts for approximately 36 per cent of the national population (INE, 2005), 
rendering Chile one of the countries with the highest rate of urban primacy in the world 
(Ades and Glaeser, 1994). Long-run historical analysis shows that population in the 
country became very concentrated as early as the mid-19th century, less than 50 years 
after independence (Chase-Dunn, 1985). An explanation for the early urban primacy in 
the country, common to most Latin American Countries, is the legacy of colonial 
institutions placing the political power in core metropolitan cities, extracting the rents 
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from the rural periphery and generating massive urban inflows of population from the 
countryside (Cardoso, 1975). However, Santiago experienced a second wave of 
expansion by mid-20th century, likely a by-product of import substitutions policies 
reinforcing pre-existing urban primacy (Cardoso and Faletto, 1979; Krugman and Rivas 
Elizondo, 1996). Other proposed explanations for this second period of expansion of 
Santiago are the public housing policies and the loose regulatory framework for the city’s 
urban development (Galetovic and Jordán, 2006).  
 
Santiago’s urban primacy translates into sharp core-periphery differences in a range of 
socio-economic conditions, including incomes, education, health, access to basic 
services and so on (RIMISP, 2012; 2014).  The social and economic disparities have been 
a matter of constant concern to all democratic governments since the 1990’s. Though all 
have implemented a series of decentralization policies and instruments, they have been 
unable to reduce regional disparities. According to Aroca (2009) the main 
decentralization policies in the country have actually reinforced concentration driven by 
market forces. Examples of these policies that have led to unintended concentration are: 
the partly competitively-allocated regional development funds and the advance human 
capital insertion programs.  In regard of the former, Aroca (2009) reports that the core 
Metropolitan region of Santiago has been the one with the fastest increase in the regional 
development spending. With respect of the latter, the author indicates that against the 
territorially-equalizing spirit of the instrument, the new highly-skilled human capital 
(including that coming from peripheral regions) end up concentrating in the city of 
Santiago.   

2.5   Sub-national differences in framework conditions for 
innovation and entrepreneurship 

There are few studies describing the spatial variation of innovation and 
entrepreneurship and their determinants in Chile. With respect to innovation, Modrego 
et al., (2015, see chapter 5) show how local innovative activity (in terms of patent 
applications) is highly clustered around Santiago and Valparaiso, the two main urban 
agglomerations separated by only around 140 kms (with the remarkable exception of 
some municipalities with large-mining operations). Conicyt (2010) identifies a series of 
gaps in the regional (i.e. outside Santiago) capacities for the development of science, 
technology and innovation, including: insufficient capacities for formulating region-
specific R&D&i strategies, weak scientific and productive networks, low levels of 
entrepreneurship and patenting, low levels of regional technology transfer and a small 
number of researchers in regional research institutions, among several others. 

In the case of entrepreneurship, there are only a handful of pertinent studies that analyse 
core-periphery gaps in opportunities for entrepreneurship based on the GEM Chile 
expert survey (Amorós et al., 2013; Felzensztein and Gimmons, 2012). The results by 
Amorós et al., (2013) indicate such differences are perceived in terms of financial 
support and physical infrastructure, whereas experts’ perceptions in peripheral areas 
are more favourable regarding government policies, entrepreneurship support 
programs and local market dynamism. No statistical differences between core and 
peripheral experts’ perceptions were found in terms of regulation policy, entrepreneurial 
education, R&D transfer, commercial infrastructure, market openness and in cultural 
and social norms (Amorós et al., 2013).  
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Figure 2.7. Chilean political administration  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Panel A, regions; panel B, provinces; Panel C, comunas (municipalities). Source: 
http://es.wikipedia.org/wiki/Organizaci%C3%B3n_territorial_de_Chile  
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Figure 2.8. Regional GDP per economic sector 

 

Source: Central Bank of Chile (http://si3.bcentral.cl/Siete/secure/cuadros/home.aspx)  

The reminder of this section illustrates the local differences in some major framework 
conditions for entrepreneurship and innovation in Chile. The description is provided, 
first, at the level of regions; by comparing the differences between the metropolitan 
Region of Santiago (the Core) and the rest of the Chilean Regions (the periphery). 
Second, within each region, a potential pattern of “regional centralization” is analysed, 
by comparing the differences between each region’s head municipality and the rest of 
the region. 

According to standard economic theories, wages are a prime factor conditioning the 
selection into entrepreneurship, as it signals the opportunity cost of individuals’ 
occupational choice (Lucas, 1978; Parker, 2005). Paredes and Iturra (2012) and Paredes 
(2013) show sharp spatial differences in wage levels along the Chilean territory, so lower 
entrepreneurship rates should be expected, ceteris paribus, in areas where wages are 
higher and therefore the incentives to become a salaried worker are greater. Figure 2.9 
illustrates inter-regional (panel a) and intra-regional (panel b) differences in monthly 
average wage rates of salaried workers according to the last National Survey of 
Socioeconomic Characterization (CASEN) of 2011. Panel a) shows the regional gap with 
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respect to the mean wage of the core region of the country (the Metropolitan Region of 
Santiago, the horizontal line). Thirteen out of 14 regions have lower average wage rates 
than the national capital (around US$ 820 a month), with the exception of the Region 
of Antofagasta, where salaries in the copper mining industry explain the high regional 
wages (Paredes, 2013). In contrast, agriculture-based regions in the Centre-South of the 
country have average wages about 35 to 40 per cent lower than those in Santiago (and 
around 1.5 to 1.7 times the minimum legal wage at that moment). Panel b) shows in each 
region the gap between wages in the region’s head city (normalized to 100, the horizontal 
line) 26 and the rest of the region, showing that in the 15 regions of the country wages are 
greater in the capital, with differences that range from less than 6 per cent in Los Lagos, 
to around 40 per cent in Bio-Bio.  
 

Figure 2.9. Core-periphery differences in monthly wages in Chile 

 

Note: Panel a) Inter-regional gaps with respect to Santiago´s Metropolitan Region; panel b) Intra-
regional gaps with respect to each region’s head city (Base = 100). Source: Own elaboration based on 
Casen 2011. 
 

Another major factor that varies across regions, this time positively affecting the supply 
of entrepreneurs, is the access to the necessary financing to initiate the businesses 
(Evans and Jovanovic, 1989; Blanchflower and Oswald, 1998). In the Chilean case, 
previous studies have suggested a major centralization of entrepreneurship financing in 
the core region of the country (Amorós et al., 2013, Romaní et al., 2009). As a somewhat 
crude proxy of access to entrepreneurship financing, Figure 2.10 depicts the inter-
regional (panel a) and intra-regional (panel b) gaps in the share of entrepreneurs that 
have credit with banks or other formal financial institutions according to the CASEN 
2011.27 Surprisingly, the figure shows no indication of national centralization. Only five 

                                                      
26 The region’s capital city is built here and in the rest of the analysis as the region’s chief municipality 
plus other municipalities in case of conurbations according to INE (2005). 
27 Following a common practice we define entrepreneurs here as the non-farm employers and self-
employed (see for instance Goetz and Rupasingha, 2009).  
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out of 14 regions have a lower share of entrepreneurs with access to credit compared to 
the metropolitan region (32 per cent), and only two (Los Ríos and Bio Bio) have shares 
falling below by 5 percentage points or greater. In contrast, two of them (Aysén and 
Magallanes) have shares of entrepreneurs with credit access higher than the 
metropolitan region by more than 10 percentage points. Similar is the case of regional 
centralization in Figure 10 (panel b). In six out of 15 regions, there is a higher share of 
entrepreneurs with credit outside the regional capital. Remarkable is the case of the 
extreme region of Arica and Parinacota (the northernmost in the country), where the 
penetration of the financial market to peripheral areas of the region is virtually non-
existent. This is not surprising, because approximately 93 percent of the regional 
population lives in the capital city of Arica. 
 

Figure 2.10. Core-periphery differences in entrepreneurs access to formal credit in Chile 

 

Note: Panel a) Inter-regional gaps with respect to Santiago´s Metropolitan Region; panel b) Intra-
regional gaps with respect to each region’s head city (Base = 100). Source: Own elaboration based on 
Casen 2011. 

An element that also ranks high among framework conditions conducive for 
entrepreneurship is local economic activity (e.g. Pe’er and Vertinsky, 2008). One 
unexpected result in Amorós et al., (2013) is the greater market dynamism perceived by 
the entrepreneurship experts in the national GEM survey in peripheral areas of the 
country. We use the number of firms, business start-ups and exits in each comuna each 
year from a dataset of the Internal Revenue Services (see Modrego et al., 2015, chapter 
5) to build the average annual business net entry rates for the period 2002-2008. This 
is a popular metric of business dynamics in regional innovation and productivity studies 
(e.g. Bosma et al. 2011; Callejón and Zegarra 1999). Figure 2.11a) shows the inter-
regional and figure 2.11b) the intra-regional core-periphery differences in business 
activity. The results are consistent with Amorós et al. (2013) to the extent that there is 
evidence of dynamism in peripheral areas of the country, although not unambiguously 
greater than the dynamism of the core. Two mining regions in the North (Tarapacá and 
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Antofagasta) show net entry rates substantially higher than those of the Metropolitan 
Region (9.9 per cent); three (Aysén, Coquimbo and Maule) show gaps greater than one 
percentage point relative to the Metropolitan Region. Similarly examining the intra-
regional gaps, only in seven regions are net entry rates in peripheral areas less than 90 
per cent those of the regional capital (Figure 2.11b). 

To this point the evidence shows no indication of strong concentration of conditions 
conducive to entrepreneurship in peripheral areas of the country, but in fact there is a 
strong incentive represented by the relatively low salaries (and similarly by the higher 
unemployment rates, not reported here due to space limitations) in such areas. So a 
logical question is, what kind of entrepreneurship those peripheral areas can nurture?  

 
Figure 2.11. Core-periphery differences in business activity in Chile 

 

Note: Panel a) Inter-regional gaps with respect to Santiago´s Metropolitan Region; panel b) Intra-
regional gaps with respect to each region’s head city (Base = 100). Source: Own elaboration based on 
Internal Revenue Services statistics database (http://www.sii.cl/estadisticas). 

Perhaps the first precondition for local innovation (Florida, 2002; Rodríguez-Pose and 
Crescenzi, 2008) and productive entrepreneurship (Parker, 2005; Glaeser et al., 2010b) 
is the local stock of human capital. So keeping everything else constant, one should 
expect more innovation and more productive entrepreneurship in areas where the 
average levels of education in the workforce are greater. Figure 2.12 a) shows the 
regional core-periphery gap with respect to the percentage of population of working age 
with complete (at least four years) tertiary education according to Casen 2011. The 
results show sharp regional gaps with respect to Santiago (22 per cent), and to a lesser 
extent Valparaíso, another relatively innovative area according to Modrego et al., (2015, 
see chapter 5). The gap gets as high as 11 or 12 percentage points for the Regions of Los 
Lagos and Maule. These results are consistent with findings by Atienza et al. (2015) who 
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report a strong concentration of high income and highly educated entrepreneurs in the 
central area of the country. Figure 2.12 b) shows the intra-regional differences in human 
capital stocks, showing that in all regions, the share of population with complete 
university-level education is larger in the regional core. The gaps are greater than a 30 
percent in 12 out of 15 regions, with extreme cases such as Los Ríos and Arica y 
Parinacota, where the stock of advance human capital in the periphery are 32 per cent 
and 17 per cent that of the regional head city. This educational gap is likely a result of 
both lower educational achievement in the peripheral areas, and selective out-migration 
from these areas where those with a higher education leave for opportunities in larger 
cities. 
 

Figure 2.12. Core-periphery differences in population in working age with complete 
tertiary education in Chile. 

 

Note: Panel a) Inter-regional gaps with respect to Santiago´s Metropolitan Region; panel b) Intra-
regional gaps with respect to each region’s head city (Base = 100). Source: Own elaboration based on 
Casen 2011. 

Another critical factor for innovation is agglomeration externalities (Duranton and 
Puga, 2004; Glaeser et al., 1992), as knowledge spillovers are essentially a spatially 
bounded phenomenon requiring the exchange of tacit forms of knowledge through close 
interaction between agents (McCann, 2007; 2008). Figure 2.13 panel a) shows the 
extreme differences in population density across the Chilean territory. The population 
density in the Metropolitan Region of Santiago (438 inh./km2) is four times that of the 
second most densely populated region (Valparaíso, the only other region with a density 
greater than 100 inh./km2). Remarkable are the cases of the two southernmost regions 
of the country (Aysén and Magallanes), with densities below 1 inh./km2. Figure 2.13 b) 
in turn, shows the extreme differences between the regional core municipalities and the 
periphery within regions. The lowest gap is in the O’Higgins region where the density in 
the periphery is 45 per cent that of the capital, whereas in the Northernmost regions of 
Tarapacá and Arica y Parinacota, the density in the periphery is less than 1 per cent that 
of the capital city. With such low levels of agglomeration, transaction costs of the 
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exchanging tacit knowledge across space are an important barrier for innovation to 
flourish in peripheral areas (see McCann, 2008).  
 

Figure 2.13. Core-periphery differences in population density in Chile. 

 

Note: Panel a) Inter-regional gaps with respect to Santiago´s Metropolitan Region; panel b) Intra-
regional gaps with respect to each region’s head city (Base = 100). Source: Own elaboration based on 
the National System of Municipal Indicators (SINIM) (http://www.sinim.gov.cl/). 

Yet, spatial knowledge transactions costs can, to a certain extent, be lowered by means 
of communication and information technologies that may at least reduce the costs of 
transmitting and absorbing new knowledge (at least explicit knowledge) within and 
between regions (McCann, 2008; Cooke et al., 1997). In particular, internet access has 
become a critical mean for massive transmission of information, a main component of 
current commercial infrastructure and also a powerful tool for enabling a broader 
participation of different actors in the innovation process (OECD, 2014). Figure 2.14 
shows inter-regional (panel a) and intra-regional (panel b) differences in the share of 
households with access to the internet at home, according to Casen 2011. The access to 
internet may also serve to proxy for the core-periphery differences in many other forms 
of infrastructure, also perceived as large by the entrepreneurship experts in the country 
(Amorós et al., 2013). With respect to regional gaps in shares of households with internet 
access, Figure 14a) shows that only Antofagasta has a higher share than that of the 
Metropolitan Region (49 per cent). In the cases of Araucanía and Maule, the gap rises to 
34 and 35 percentage points. Figure 14b) shows the centralization of internet access 
within regions. The gaps with respect to the regional capital cities ranges from 18 
percentage points in Antofagasta to a notable 84 percentage points in the region of Arica 
and Parinacota. Overall, the concentration of access to modern information and 
communication technologies is likely aggravating the barriers to knowledge spillovers 
posed by the sparse economic geography in the periphery. 
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Figure 2.14. Core-periphery differences in household access to the internet. 

 

Note: Panel a) Inter-regional gaps with respect to Santiago´s Metropolitan Region; panel b) Intra-
regional gaps with respect to each region’s head city (Base = 100). Source: Own elaboration based on 
Casen 2011. 

2.6 Summary and conclusions 

This chapter provides a snapshot of the national and regional framework conditions for 
entrepreneurship and innovation in Chile.  Based on general macroeconomic policies 
and the funding and national institutions available to support business, the evidence 
supports the conclusion that the overall conditions for entrepreneurship are favourable 
in Chile. Yet it is unclear how entrepreneurial the Chilean economy really is. Far less 
developed are the bases for sustaining a knowledge-based economy, such as the stock of 
advance human capital, the scientific activity or the access to modern ICTs. This 
underdevelopment explains in part the relatively poor innovative performance of the 
country’s economy, at least compared to advanced economies that Chilean decision 
makers would like to consider economic peers. The most prevalent form of 
entrepreneurship in Chilean appears to be necessity driven, rather than start-ups by 
highly-innovative entrepreneurs, even in the light of data indicating a large share of 
entrepreneurship driven by opportunity.  

Similar to the national situation, in the regional context the data indicates that there is 
no major concentration of conditions conducive to entrepreneurship in the core area of 
the country and actually the incentives for self-employment in the periphery are 
considerable. There is, however, a strong spatial concentration of conditions favouring 
knowledge generation and spillovers in the Region of Santiago (and to a lesser extent in 
the nearby Region of Valparaíso). Some of these gaps can be addressed through specific 
place-based policies, albeit in many cases at a high cost.  There is, however, a significant 
challenge for public policies aimed at stimulating more productive and innovative forms 
of entrepreneurship in the periphery, due to the strong core-centred economic 
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geography of the country and the concentration of advanced human capital in the most 
agglomerated areas, (particularly in Santiago).  

Finally, to the extent that the spatial sorting of human capital (Storper and Scott, 2009), 
knowledge-intensive firms (Audretsch and Feldman, 1996) and even specialized 
knowledge and business support services (Carlino and Kerr, 2014) is dependent on 
economic agglomeration forces, the main conclusion of the present overview is that 
economic geography factors should play a major role in explaining local 
entrepreneurship and innovation dynamics in Chile. Yet, the specific mechanisms by 
which the relationships between location, entrepreneurship and innovation unfold 
needs to be better established and empirically tested in the country.  

The remaining chapters in this dissertation aim at contributing in that direction by: i) 
establishing and testing the relationship between spatial demand linkages, place-
specific fixed costs and the number and size of firms (chapter 3); ii) formalizing and 
testing the linkages between market potential, wages and the regional supply of 
entrepreneurs (chapter 4) and iii) developing and testing a model of the relationships 
between entrepreneurship and innovation conditioned on place-specific drivers of 
knowledge creation and transmission (chapter 5).  
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Chapter 3 

3. Regional market potential and the number 
and size of firms: Observations and evidence 
from Chile28  

 
Abstract 
 
This paper investigates the relationship between market potential and the spatial 
variation in the number and the average size of firms. We adapt the canonical model of 
the New Economic Geography to demonstrate this relationship and to derive an 
empirical specification suitable for estimation through dynamic panel techniques. The 
model is tested against municipal data on the number of firms per adult in Chilean 
comunas for 2005-2010. Our results confirm that market potential, along with place-
specific fixed costs, play an important role in determining the spatial variation in the 
number of firms per capita.  
 

3.1   Introduction 

Differences in firm formation rates have been central to regional development debates 
since the pioneering work of Chinitz (1961) and more recent interest in these debates 
has also emphasised the conditions conducive to firm formation (Duranton and Puga 
2001). In many contexts, and particularly in developing countries, policy makers have 
strong incentives to try to stimulate economic growth in lagging regions, and the 
promotion of business formation has been a well-established policy response (Johnson, 
2005). However, some authors have argued that lagging regions may end up locked in 
low-level entrepreneurship equilibriums, and under such circumstances, industrial or 
regional policy would have little effect over drivers that are ultimately a matter of cross-
cutting microeconomic and macroeconomic policies (Parker, 2005), often referred to as 
the underlying framework conditions. 
 
Uncovering the main factors stimulating and constraining regional business activity has 
been a main challenge for the entrepreneurship literature since at least the decade of the 
1980s, and the explanations are many and varied. They encompass a wide array of 
conditions of local socioeconomic contexts, such as the entrepreneurial culture 
(Davidson & Wilklund, 1997), population dynamics (Armington & Acs 2002) and 
composition (Reynolds et al., 1995), cultural diversity (Audretsch et al., 2010) and 

                                                      
28 Chapter published as: Modrego, F., McCann, P., Foster, W. and M.R, Olfert. 2014. Regional market 
potential and the number and size of firms: Observations and evidence from Chile. Spatial Economic 
Analysis 9(3): 327-348. © Routledge Taylor & Francis Group. 
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localized knowledge spillovers (Jacobs, 1969). Other factors include motivations and 
aspirations, psychological traits and beliefs (Durand and Shea 1974), as well as legal and 
institutional factors (Saxenian, 1994). In order to capture the multidimensional nature 
of these factors driving entrepreneurship and firm formation, there are various ongoing 
attempts at measuring entrepreneurship at the national level, including the Global 
Entrepreneurship Monitor (GEM) programme and the Global Entrepreneurship and 
Development Index (Szerb & Acs 2012). 
 
As well as the mainstream entrepreneurship approaches, urban economics explanations 
of business activity have tended to argue that the local economic structure influences 
local firm formation rates (Chinitz 1961; Duranton and Puga 2001). Several authors have 
stressed the importance of market size (Carree & Thurik, 1996) and agglomeration 
economies (Naudé et al., 2008) for business creation while economic geographers have 
long explained industrial location in terms of distance to markets (Harris, 1954). Yet, 
the influence of more recent approaches to economic geography on discussions of 
regional business activity has been arguably rather less than might be expected, given 
the amount of attention these approaches have received. According to the New 
Economic Geography (NEG) (Krugman, 1991; Helpman, 1998), interregional demand 
linkages are a strong force shaping the spatial distribution of economic activity. Yet, 
whether such linkages to some extent drive local entrepreneurship and firm formation 
rates has remained a largely neglected question within this field29. This paper aims to fill 
this gap by developing a testable model of the relationship between market potential and 
the number of local firms and the average size of these firms, as well as providing 
empirical evidence for the case of Chile.  
 
In order to do this we adapt Krugman's (1991) basic framework, modified by Helpman 
(1998) and Hanson (2005) - henceforth KHH - to arrive at an equilibrium relationship 
that predicts that there will be higher numbers of firms in regions with a higher market 
potential, due to profit opportunities arising from proximity to markets. Conversely, 
local fixed costs discourage firm numbers by exhausting business profits. The 
econometric set-up proposes a dynamic analysis of partial adjustment with convergence, 
so we are also able to explore the speed of long and short run adjustments.  
 
To the best of our knowledge, the relationship between the region’s number of local 
firms, the average size of the firms, and the region’s market potential, has not before 
been formally specified or tested. Our model therefore provides both novel analytical 
predictions and also testable econometric insights in an empirical NEG setting.  
 
Chile seems to be a particularly suitable candidate for an NEG-based interpretation of 
the geography of business activity. It is virtually a linear economy, more than 4,000 km 
long and only approximately 200 km wide, with an acknowledged core-periphery 
structure given its extreme demographic, economic and even political concentration 
around the primate city of Santiago (Aroca, 2009). Transport costs have been regarded 
as low (Paredes, 2012) and in principle, there are no major constraints to factor mobility 
(such as language, cultural, religious or institutional barriers). According to many NEG 
models, under such conditions an agglomerated economy should be the equilibrium 

                                                      
29 We acknowledge recent developments in the related discipline of urban economics that have 
delivered microeconomic models of entrepreneurship that share many features with the NEG 
(Glaeser et al. 2010; 2010b). 
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result (Puga, 1999). Thus, a consistently positive association between the overall number 
of firms and the market potential of the core regions in Chile is a reasonably founded 
expectation. However, existing models do not tell us about the relationship between the 
number of firms per capita and the regional market potential. Moreover, some authors 
have also challenged NEG as a proper explanation for Chilean economic geography, 
based on an analysis of the spatial distribution of wages (Paredes, 2013). 
 
Our paper sets out to demonstrate that a testable model linking the number of firms per 
capita and regional market potential can indeed be developed from an NEG-type 
framework. While our analysis by no means captures all aspects driving regional 
entrepreneurship or firm formation, it does, however, formally establish, and also 
empirically demonstrates, that the relationship between the region’s number of firms 
per capita and the region’s market potential is an important and largely-missing element 
of current entrepreneurship discussions which can in part be filled by an NEG-type of 
approach.  
 
This paper is organised as follows. Section two proposes a NEG-based model of the 
relationship between the region’s number of local firms, the average firm size and the 
region’s market potential. Section three presents an econometric specification for testing 
the model framework. Section four describes the data and outlines the main econometric 
issues. Section five presents and discusses the results. It also provides evidence on the 
reach of demand linkages, by means of a simulation experiment. The final section 
provides some conclusions and avenues for further research.   
 

3.2   Market potential and the equilibrium number of firms 

In the NEG framework, the spatial distribution of economic activity arises endogenously 
from the interactions between centripetal forces that lead to agglomeration of firms and 
workers and centrifugal forces that disperse them. Centripetal forces are driven by 
increasing returns in production and transport costs, that encourage firms to locate in 
places with good market access (backward linkages) and push people to locate where 
wages are higher and the cost of manufactured goods lower (forward linkages). 
Centrifugal forces are competition effects in congested markets and a source of factor 
immobility. In Krugman (1991) immobility is represented by a spatially-fixed demand 
(peasants) and in Helpman (1998) by a non-tradable good (housing) having higher 
prices in agglomerated economies. The assumptions made about the immobile factor 
are critical to understand the conditions under which an agglomerated or a dispersed 
equilibrium arises (Mion, 2004). 
 
The model assumes R  number of regions and two sectors in the economy: a homogenous 
good which is not traded across regions (housing, say) and a differentiated and 
regionally traded good produced under monopolistic competition (often called 
"manufactures"). Each region r   is comprised of 

rL workers who supply inelastically one 

unit of labour and choose their location, which is usually assumed to be in response to 
real wage differentials. There is a fixed stock of housing and each worker owns an equal 
share in her region. Workers derive utility from consumption of both goods and they 

share the same Cobb-Douglas preferences in all regions : 
1U M H  , where 0 1   
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is the share of expenditures in manufactures, H  is the consumption of housing services 
and M  the consumption of a composite of n  differentiated manufactured goods with a 

CES form: 
1 1

0

( )

n

M m i di


 


  
  
 
 . 

 
  is the constant elasticity of substitution between any pair of varieties, such that a 
higher   reflects lower substitutability between manufactured goods and thus higher 
preference for variety.  
 
Differentiated goods are traded across regions and these are subject to iceberg transport 

costs, here assumed to be of the form rsd
e
  (Hanson, 2005), where 0   is the unit 

transport cost and rsd  is the distance between producing region r  and neighbour market

s . Therefore good i  from region r  is sold in market at a price:  
 

rsd

irs irp p e


 ,                (3.1)  

with 
irp  being the price of the good leaving the producer’s location, or mill price. 

 

Each variety is produced with a variable input of labour  l , such that total labour used 

in producing a quantity q  of i   is:  

 

i il c q .               (3.2) 

In expression (3.2), unlike the standard NEG’s core-periphery model, we are not 
considering a fixed input of labour. Following Glaeser et al. (2010a), we restore non-
convexity – a key feature of spatial economic models that drives multiple equilibriums 

and agglomeration – by considering a place-specific fixed cost of production  rF , here 

assumed unrelated to wages.  
 
This leads to a cost function of the form: 
 

ir ir ir rTC w c q F  ,               (3.3) 

with w  being wages. Cost economies given by (3.3), consumers' preference for diversity 
and the unlimited number of potential varieties will push each firm to produce its own 
variety, such that the number of varieties equals the number of firms in the economy 
(Fujita et al., 1999).  
 
Assuming the non-strategic behaviour of firms, monopolistic firms set prices according 
to the constant mark-up pricing rule:  
 

1

ir
ir

c w
p







.                (3.4) 
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Equation (3.4) casts the mill price set by the individual monopolistic firm as rising with 
variable cost, up to the point where it equates the average cost. The rational behaviour 

of the monopolistic firm bounds its own price elasticity of demand   to be greater than 

or equal to 1. Thus,  can be interpreted as a measure of the extent of economies of scale 
and market imperfection (Hanson, 2005). 
 
Maximization of utility along with the spatial pricing relationship (3.2) and symmetry of 
prices and technologies across varieties produced in region r  lead to the following 
demand function for the representative variety (Fujita et al., 1999):  
 

(1 ) 1

1

( ) rs

R
d

r s r s

s

q Y p e G
    



  ,               (3.5) 

with sY being income in region s  and sG  the CES price index. The positive relationship 

between demand and the price index captures competition effects arising from 
consumer’s preference for variety. The fewer the varieties, the less consumption is 
spread among substitutes (higher price index).  
 
The free entry and exit of firms implies that, in equilibrium, profits are fully taken up by 
wages and the place-specific fixed cost, leading to an equilibrium output per firm of the 

form: 
 *

1 r

r

r

F
q

c w

 
 , and an equilibrium labour input: 

 *
1 r

r

r

F
l

w

 
 . So in contrast to 

the standard KHH model, neither relationship is constant. Instead, they depend 
positively on the fixed cost and negatively on the variable cost.  
 
Clearing of the labour market therefore yields the equilibrium number of firms in the 
regional economy: 
 

 
*

* 1

r r r
r

r r

L L w
n

l F
 


.                (3.6) 

Again, unlike the standard NEG framework, the number of firms in region r is not fixed, 
but depends positively on variable costs, and negatively on fixed costs.  
 
By clearing the labour and tradable products markets, and after some manipulations, we 
arrive at the equilibrium number of firms per capita as a function of market potential of 
the region: 
 

 

1
*

1
(1 ) 11

1

1

1
rs

R
d
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n
F Y e G

L




  


 


 



  
      

 .               (3.7) 

Equation (3.7) is not part of the standard KHH general equilibrium. Fundamental to our 
investigation, it links the individual region’s market potential to the region’s number of 
firms per capita. It states that the equilibrium stock of firms per capita in the regions 
positively correlated with the market potential (the sum in equation 3.7) and negatively 
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with the place-specific fixed cost. Given our model assumptions, the number of firms per 
capita also equates the inverse of the number of employees of the representative firm in 
the region, or the average firm size30, that is negatively related to the market potential.  
 
The intuition here is that for given exogenous fixed firm-formation costs a greater 
market potential offers higher returns to each individual variety associated with an 
entrepreneurial action, thereby increasing the potential number of market entrants. At 
the same time, the greater product proliferation and competition squeezes individual 
output volumes thereby reducing the scale of each firm and the average labour input of 
each firm. In contrast, higher fixed costs work in the opposite direction, by restricting 
market entry, reducing the number of firms and increasing their size.31 
 
In order to test our basic model it would be necessary to have local price index data. 
However, given that data on local price indexes are not available, we cannot therefore 
estimate (3.7) directly. Hence, following Hanson (2005), we make use of three additional 
equilibrium relationships– the price index equation, the clearing of regional housing 
markets and the spatial equalization of real wages - to arrive at: 
 

 

( 1) 1

1
* 1 ( 1)(1 ) 1

(1 )1

1
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 ,              (3.8) 

with   being a function of constant parameters across space. 

The intuition of the market potential function is as follows (Hanson, 2005). The market 
potential of producing region r   increases with higher incomes in neighbouring markets 
s , since they stimulate demand for traded products. Conversely, the distance to markets 
negatively affects the market potential of r , because high transport costs increase the 
relative prices of imported goods in markets s . In contrast, higher wages in s   lower the 
relative prices of the imports from r , increasing their demand. Finally, a larger housing 
stock in s  increases market potential of r  by increasing real income of consumers in s . 
  
Next, as a result of free entry, in equilibrium, firms’ rents generated by higher demand 
would be fully exhausted by two sources: total wages and total fixed costs. From equation 
(3.6) it follows that the model predicts a constant equilibrium relative payment to both 

sources 1r r

r r

w L

n F


 
  

 
. This means that, in equilibrium, the surpluses generated by a 

positive shock in market potential are only partially captured by higher wages, leaving 
room for short-term profits for incoming entrepreneurs that are eventually driven to 
zero. On the other hand, an increase in the fixed costs in the region of production 
exhausts profits, forcing firms to exit. 

                                                      
30 We thank an anonymous referee for suggesting this interpretation. 
31 While neither NEG nor entrepreneurship models have explicitly identified this relationship before 
between the region’s number of firms per capita and the regional market potential there is a 
theoretical literature within the field of industrial organization, primarily associated with the work of 
John Sutton (1991, 1998) which demonstrates that in a non-spatial Cournot setting, the number of 
firms and the levels of competition increase in a non-linear manner as the size of the market increases. 
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The general equilibrium defines four endogenous, jointly-determined variables - wages, 
number of firms, incomes and the price index – such that characterising it entails 
looking at several mechanisms at play. First, in the short run, higher wages due to a 
positive shock in the market potential are the result of an increased demand for labour 
and a fixed short-term labour supply at the regional level. This leads to an increased 
price of tradable varieties reducing the consumption of each, since demand is elastic. At 
the same time, part of the increase in wages of workers is spent locally on the 
differentiated varieties -the compensating “home market effect” (Forslid and Ottaviano, 
2003). The net result of these forces is that in equilibrium, there are more competing 
firms producing individually at lower levels and therefore with lower labour input per 
firm. This is a market-crowding effect also present, for instance, in “footloose 
entrepreneur” models (Forslid and Ottaviano 2003). Finally, a higher number of 
varieties depresses demand for each, another reinforcing competition effect. In the long 
run, real wage differentials triggered by the shock in market potential would encourage 
in-migration of workers until spatial equalization of real wages is regained.     
 
The model is compatible with the negative effect exerted by the cost of doing business 
on firms’ creation (e.g. Glaeser et al., 2010). Further, it is consistent with the profit-led 
rationale of business entry in the industrial organization literature (Carree & Thurik, 
1996).   

3.3   Testing the model 

We use equation (3.8) to test the model in Chile. This is essentially a static equation; in 
practice, however, the regional number of firms per capita may adjust dynamically to 
several short-term constraints, such as labour mobility and credit (Aroca et al., 2012), 
or more generally to ongoing technological, demand, or institutional shocks. In order to 
address the dynamic nature of business entry and exit, we use a general partial 
adjustment model: 
  

*

0 1 2

1 1 1

1

ln ln ln ln
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rt rt rt rt

rt r rt

n n n n

L L L L
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    ,                 (3.9) 

 
*( / )rtn L  is the equilibrium number of firms per capita in region r  at time  t ,   captures 

idiosyncratic fixed effects potentially correlated with the regressors, X  is a vector of 
likely endogenous additional controls,   is a deterministic time trend and   is an 
independent and serially uncorrelated error term, although not necessarily identically 
distributed. 
 

Parameters 1  and 2 permit a distinction between the long-run and short-run, which 

is unavailable in the standard KHH model. The inclusion of the initial number of firms 
per capita on the right hand side captures transitional convergence dynamics, which 

depends on 1 0  . Increases in the number of local firms reflecting entrepreneurially-

driven processes of catching-up may result from higher market opportunities in 
emerging areas and congestion effects in highly competitive markets (Tirole, 1988). Not 
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many studies test for the convergence of business rates, although the work by Goetz & 
Rupasingha (2009) is one of few exceptions.  
 
The second term measures the gap at the beginning of the period in the number of firms 

per capita, and if partial adjustment holds  20 1  , it reflects a short-run dynamics 

in firm formation as a cyclical reversion process. Partial adjustment models have a long 
tradition and they have proven consistent with a dynamic optimizing behaviour in the 
presence of adjustment costs (Nickell, 1985). In the context of business dynamics closely 
related to our research questions, they have been used by Carree et al. (2002) and Bosma 
et al. (2005), among others.  
 
Fixed-effects capture unobservable time-invariant features of local economies, which 
are likely to be playing a role in conditioning the opportunities for firm formation. They 
might be related for instance, to local culture (Audretsch et al., 2010), institutional 
arrangements (Saxenian, 1994) or a broad range of regional comparative advantages 
(Doeringer et al., 2004).  Finally, the time trend captures general exogenous tendencies 
conditioning business activity (Jorgenson, 2001).   
 
Economic equilibrium relationships are usually estimated through several econometric 
techniques. Here, instead, we make used of the NEG theory embedded in equation (3.8), 
in order to place the focus on demand linkages as a main driver of the number of firms 
per capita within the local economy. This resembles the approach followed by Head & 
Mayer (2006) to estimate a dynamic NEG wage equation for European regions. By 
taking logs in equation (3.8) and substituting into (3.9) we arrive at a testable 
specification of the local number of firms per capita, which in its dynamic panel 
representation takes the form: 
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  .                   (3.10) 

 

Given theoretical values for   ,  ,   and  2 , it is expected that: 2 0  ; 3 0  ; 1 0  ; 

2 0  ; 3 0 
 
and 4 0  ; this latter as long as (1 ) 1   , which is the stability condition 

that bounds the range in which parameters should lie in order for changes in transport 
cost to trigger changes in the spatial distribution of economic activity (Hanson, 2005; 
Helpman, 1998).    
 

We restrict the model in order to recover 1 , 2 ,  ,    and  , since there are seven 

estimation parameters for solving only five unknowns. An empirical question of interest 

is whether 2 is statistically different from 1. If that is not the case, equation (3.10) 

reduces to the static specification (3.8). Instead, verification of a partial adjustment 
suggests that the dynamic specification (3.10) better fits the data. 
 
Fixed effects are removed by time differencing, so the final reduced form is:  
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We perform estimation of model (3.11) by using the Arellano-Bond dynamic panel 
estimator (Arellano & Bond, 1991), through GMM procedures in Stata 11.  
 

3.4   Data and estimation issues 

In the case of Chile, the number of firms per capita is analysed at the level of comunas 
(municipalities), which is the lowest feasible level of aggregation. We excluded three 
insular municipalities32. Four comunas that were recently created by subdivision of 
former municipalities were treated as being part of those in the census of 2002.  
 
Our empirical measure is the total number of firms per adult (above 17 years old), the 

latter being a measure of the size of the economy ( rL in the model). A yearly panel of 

total number of firms in each comuna was obtained from the records of the Internal 
Revenue Service (SII), the tax-collection agency, for the period 2005-201033. In our data, 
firms are defined as those entities paying category 1 taxes, and this definition excludes 
informal activity and also explicitly excludes self-employed workers providing their own 
work independently (category 2 tax payers). The location of each firm is self-declared in 
tax forms34. The population above 17 years old was retrieved from the National System 
of Municipal Indicators (SINIM)35.  
 
Given the data available, we choose access to notaries as our proxy of place-specific fixed 
costs.  Chile is a country with relatively high costs of starting a business, according to 
Kuschel (2008) of around US$620, eight times greater than those in Canada and 
equivalent to 6 per cent of the Chilean annual household disposable income.  These costs 
would be considerably higher in peripheral areas of the country36. 
 
One of the most important reasons for the high costs of starting a business in Chile 
appears to be related to the workings of the legal systems and in particular the 
mandatory use of notaries. Unlike places under common law systems (such as many 
States in the U.S.), Chile is a country under a civil law structure where virtually no legal 
act can takes place without the presence of a notary public (Figueroa, 2009). Here 
notaries perform a range of essential services for business operation such as legalization 

                                                      
32 Isla de Pascua (Easter Island) Juan Fernández and Antártica. 
33 http://www.sii.cl/estadisticas/empresas.htm (version with date of extraction: 17/08/2011) 
34 There is a small number of firms without location in the SII dataset comprising 0.2 per cent of the 
total number of firms in the period. 
35 http://www.sinim.gov.cl/  
36 According to Gustavo Maillat, former Regional Ministerial Secretary of Economy in the Region of 
Coquimbo, while the costs of setting up a business would be of around US$ 700 in Santiago, they 
would add up to US$ 1,000 outside the capital city (http://diarioeldia.cl/articulo/casi-99-se-reduce-
costo-crear-una-empresa)  

http://www.sii.cl/estadisticas/empresas.htm
http://www.sinim.gov.cl/
http://diarioeldia.cl/articulo/casi-99-se-reduce-costo-crear-una-empresa
http://diarioeldia.cl/articulo/casi-99-se-reduce-costo-crear-una-empresa
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of the business entity, articles of incorporation, wills, transfers, contracts, sworn 
statements and powers of attorney. Notary publics are only qualified lawyers designated 
by the Supreme Court of Justice and endowed with the monopoly of practice over their 
reserved areas virtually for their lifetime.  According to Djankov (2008), removing the 
mandatory use of notaries would be one of the most necessary reforms for easing doing 
business. In Chile, formal independent workers are not required to legalize their 
activities for providing their services and those working in the informal sector by 
definition also do not use notaries. The number of local notaries therefore is a good 
proxy for capturing the local costs of establishing a formal enterprise in the country.  
 
In order to capture these costs at the regional level we build a notary-density index, by 
taking the total population above 17 years old and dividing it by the total number of 
notaries in the comuna. We add 0.1 to the number of notaries to avoid indetermination 
of the index in comunas without notaries. Directories were provided by the Association 
of Notaries and Property Registration Administrators of Chile. Our argument here is that 
the access to notaries proxies for a wide range of location-specific fixed costs associated 
to bureaucracy and to a shortage of specialized services. Some other relevant fixed costs 
will be common to all locations, being absorbed in the constant term of the regression, 
and others will be place-specific and will be captured in the compound error in (11). 
 
In order to lighten the computational burden, and following Hanson (2005), we 
aggregate s  markets in equation (3.11) in seven areas encompassing municipalities 
within bandwidths of 150 km from each municipality. Comunas beyond 1,050 km are 
taken as exerting no influence over the home region's number of firms per capita. This 
is based on previous studies showing the limited extent of interregional demand linkages 
(Hanson, 2005) and other types of spatial spillovers (Jaffe et al., 1993).  
 
Regional incomes for 2005-2010 were proxied by total annual remunerations received 
by employees in a given aggregated market, as declared by firms to SII. Annual wages 
were built by dividing total payments by the number of employees. Income and wages 
are expressed in thousands UF, the inflation-indexed currency used in Chile37. Our 
income measure underestimates true incomes, by not considering other income sources 
of households. Nevertheless, an almost perfect correlation (0.99) was found between 
this measure and income data from the National Survey of Socioeconomic 
Characterization (CASEN) at this level of aggregation.38  
 
A matrix of distances (in thousands of km) between each pair of comunas was built with 
data from the Ministry of Public Works39. Population-weighted average distances to 
each aggregated market were constructed taking internal distances as zero, due to the 
proximity between some administrative centres (less than 2 km in some cases). 
Distances between comunas within the city of Santiago were not available. However, 
they are far below the threshold of 150 kms, what makes this a negligible source of error 
in market potential calculation. 
 

                                                      
37 1 UF is approximately US$ 48. 
38 The CASEN surveys have been taken every two to three years since 1987. 
39 http://servicios.vialidad.cl/Distancias/Distancias.asp  

http://servicios.vialidad.cl/Distancias/Distancias.asp
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Housing stocks were taken from a database on non-agricultural real estate properties, 
also provided by the SII. Annual regional housing stocks for 2005-2010 were obtained 
by adding properties devoted to residential purposes.  
 
Endogeneity problems arise due to co-determination of number of firms, incomes and 
wages in the model. Nonetheless, they are greatly attenuated by market aggregation, 
since, in most cases, a shock in business creation in one particular municipality should 
not affect significantly the market potential of its whole region40. Second, we further 
reduce the risk by using lagged values of the RHS variables (Brakman et al., 2004), as 
required by our specification. Still, we performed GMM instrumental estimation of 
model (3.12) to overcome other potential sources of endogeneity. They may arise from 
confounding factors that may attract entrepreneurial people to areas with a higher 
market potential. Better infrastructure, built amenities or localized knowledge spillovers 
are some examples. The identification strategy rests in the use of lags of order 2 of the 
independent variable and twice-lagged differences of the RHS variables, assuming no 
second order serial correlation of errors (Arellano & Bond, 1991). While not endogenous 
in the model, housing stocks and the place-specific fixed cost variable were also 
instrumented, since shocks in the stock of businesses would likely trigger immigration 
and therefore changes in the housing supply and maybe in the designation of new 
notaries.  Empirical applications of NEG using dynamic panel estimation techniques are 
scarce; the pioneering work by Mion (2004) estimating the wage equation for Italy is 
one notable exception.  
 
As discussed above, there is a range of plausible explanations for variations in local 
business activity, and therefore, we perform additional estimations including other sets 
of controls. The first aims to capture various relevant features of local industrial 
structure which have been shown to be important in other contexts. We use the share of 
small and medium size enterprises (SME) in the total number of firms, a variable which 
is expected to be associated with higher entry rates (Glaeser et al., 2010) and the 
proportion of firms in the tertiary sector, with the same expected effect (Davidsson & 
Henrekson, 2002). Both variables were built from the SII datasets.41 42 
 
The second set of controls accounts for socioeconomic variables potentially affecting the 
supply of entrepreneurs. We considered: i) the number of people receiving 
unemployment subsidies in comparison to adult population, an indicator either of the 
lack of employment opportunities potentially pushing people to start their own 
businesses (Reynolds et al., 1995) or of stagnant local environments deterring business 
creation (Choi & Phan 2006); ii) the number of social organizations per adult 
population, a proxy for social capital and networks, possibly favouring a stimulating 
business environment (Bosma et al., 2002) and; iii) the proportion of women in the 

                                                      
40 Mion (2004) points to a risk of bias in Hanson’s approach due to the inhomogeneous scale of the 
RHS and LHS variables and proposes a linearization of the NEG wage equation. Here, unlike Hanson 
(2005), the dependent variable is not part of the market potential function, so the problem is likely 
smaller. On the other hand, and as the author points, linearization also comes at a cost of potential 
biases. Without a conclusive assessment, we decided to stick to Hanson’s procedure. 
41 According to SII criterion, small firms are those with levels of annual sales below UF 25,000 (USD 
1MM aprox.), medium firms up to UF 100,000 (USD 4MM aprox.) and large firms above that. 
42 Classification in the tertiary sector was based on the sectorial classification used by SII, closely 
resembling the 1-digit ISIC. 
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population, because women have been regarded as differently prone to self-employment 
(Caputo & Dolinsky, 1998). This second group of controls was taken from the SINIM 
database. Both sets of variables were expressed in logs and were also instrumented as 
they are all likely to be responsive to changes in the dependent variable.  
 

3.5   Results 

Spatial patterns in the number of firms per capita  

According the SII data, the municipal (size unweighted) average for the period 2005-
2010 is about seven firms per each 100 adults. This is within the range of figures reported 
by the GEM-Chile project for the number of adults per 100 involved in established firms 
as owners and managers (6 to 8.7 for 2007-2010). The data also show large local 
variations, ranging from less than one (in the remote comuna of Hualaihué) to more 
than 38/100 in Santiago.  
 
Figure 3.1 maps the number of firms per adult at the municipal level for the period 2005-
2010. Comunas with a high number of firms per adult, described in darker colours, can 
be found all over the country and often in what seem unlikely places – such as the very 
remote areas in the Chilean Patagonia (extreme south) and Altiplano (extreme North, 
next to the border with Bolivia). As shown in Figure 3.2, however, several of these 
comunas exhibit high business turbulence, a likely signal of recording errors in 
particular years. That is the case small rural places such as Hualaihué (8,273 
inhabitants), Guaitecas (1,539) or Futaleufú (1,826). Therefore, we decided to exclude 
from the sample the 25 per cent smallest comunas (below 8,600 inhabitants). We also 
excluded the comuna of Quellón, in southern Chile, a clear outlier in terms of regression 
residuals. Some descriptive statistics for the estimation sample are summarized in Table 
3.1. 
 
Table 3.1. Descriptive statistics of firm density and entrepreneurship-related variables 
for the estimation sample (comuna-level variables). 
 

Variable Mean/1 Std. 
Dev. 

Min. Max. N 

Firms / adult pop. 0.075 0.033 0.027 0.382 1,524 

Notaries per 10,000 adults 0.371 0.442 0 2.856 1,524 

SME's / total number of firms  0.867 0.032 0.710 0.958 1,524 

Firms in tertiary sector / total 0.708 0.159 0.185 0.949 1,524 

People with unemployment subsidies per adult pop. 0.006 0.011 0.000 0.133 1,422 

Social organizations per adult pop.   0.016 0.019 0.000 0.176 1,451 

Proportion of women in pop. 0.497 0.019 0.362 0.568 1,524 

Note: /1: Averages over the period 2005-2010.  
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Figure 3.1. Number of firms per adult in Chilean comunas (annual averages, 2005-
2010). 

 
 

 
Figure 3.3 depicts municipal market potentials as defined by Harris (1954), based on 
2003 incomes taken from CASEN survey and expressing distances in units of 50 km. 
Darker colours indicate a higher market potential. A clear hotspot is seen around the 
capital city of Santiago. Due to physical and human geography, market potential declines 
smoothly southwards and rapidly to the north. The Santiago metropolitan area accounts 
for about 36 per cent of the national population (5.4 millions) in its 34 comunas. Because 
of massive rural-urban migratory flows since the first half of the nineteenth-century (de 
Ramón 1990), and reinforced by import substitution policies of mid twentieth-century 
(Sabatini, 1991), Santiago turned into the primate city of the country, now contributing 
about 44 per cent of the Chilean GDP.  
 
With respect to central Chile, there seems to be some spatial association between the 
number of firms per adult and the market potential. There are several areas of medium 
to high density of firms near Santiago and surrounding its closest regional capitals: 
Rancagua (100 km to the South), Valparaíso (150 km to the West, and the main port in 
the country), and Talca (250 km south). Conversely, business cold-spots are found 
mainly in poorer and more remote areas of the country, such as the hilly areas and coasts 
of Regions of Bio Bio and Araucanía, at around 450 to 800 km south of Santiago. 
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Figure 3.2. Number of firms per comuna and annual changes (logs). 

 
 
 
Estimation results 

Table 3.2 summarizes estimation results of model (3.11). Results in columns (1) and (2) 
include no controls other than those implied by equation (9). Column (1) shows results 
by two-step GMM estimation. While more efficient, this method is potentially affected 
by small sample biases in standard errors calculation (Windmeijer, 2005). Therefore, in 
column (2) we report estimates by one-step GMM in order to make more robust 
inferences.43 
 
In line with expectations, market potential shows a positive and statistically significant 
correlation with the number of firms per capita. Limited access to notaries, (which we 
interpret as higher fixed costs of setting up and running businesses), exerts a negative 
and quite strong influence. Some studies have shown the negative relationship between 
business creation and a limited supply of specialized services like banking (Naudé et al., 
2008) or universities (Baptista and Mendonça, 2010). Our notary-density index, which 
we have argued is particularly appropriate for the issues and context being examined 
here, also provides evidence for the role played by place-specific costs. The estimated 
parameters for the components of the market potential also show the expected signs and 
statistical significance, and according to a Wald test, favour the expanded NEG over the 

                                                      
43 Windmeijer (2005) proposes a finite sample correction for linear two-step GMM estimators, 
performance of which has not been well-established in the general non-linear case (Windmeijer 
2008). 

IQUIQUEIQUIQUEIQUIQUEIQUIQUEIQUIQUE

CAMINA

CAMINA
CAMINACAMINACAMINA

COLCHANE

COLCHANECOLCHANE

COLCHANE

COLCHANE HUARA
HUARAHUARA
HUARA

HUARA PICA

PICA
PICA

PICA

PICA

POZO ALMONTE
POZO ALMONTE

POZO ALMONTEPOZO ALMONTEPOZO ALMONTE ARICAARICAARICAARICAARICACAMARONES
CAMARONES

CAMARONES
CAMARONES

CAMARONES

PUTRE

PUTRE

PUTRE

PUTRE

PUTRE

GENERAL LAGOS

GENERAL LAGOS

GENERAL LAGOSGENERAL LAGOS

GENERAL LAGOS

ANTOFAGASTAANTOFAGASTAANTOFAGASTAANTOFAGASTAANTOFAGASTA
MEJILLONES
MEJILLONES

MEJILLONES
MEJILLONESMEJILLONES

SIERRA GORDA

SIERRA GORDA

SIERRA GORDASIERRA GORDASIERRA GORDA

TALTALTALTAL

TALTAL

TALTAL
TALTAL

CALAMA
CALAMACALAMACALAMACALAMAOLLAGUE

OLLAGUE

OLLAGUE

OLLAGUE

OLLAGUE

SAN PEDRO DE ATACAMASAN PEDRO DE ATACAMA
SAN PEDRO DE ATACAMA

SAN PEDRO DE ATACAMA
SAN PEDRO DE ATACAMA

TOCOPILLA
TOCOPILLATOCOPILLA
TOCOPILLATOCOPILLAMARIA ELENA

MARIA ELENA
MARIA ELENA
MARIA ELENA
MARIA ELENA COPIAPOCOPIAPOCOPIAPOCOPIAPOCOPIAPO

CALDERA
CALDERA
CALDERA

CALDERACALDERA
TIERRA AMARILLA
TIERRA AMARILLA
TIERRA AMARILLA
TIERRA AMARILLATIERRA AMARILLA

CHANARAL

CHANARAL
CHANARAL
CHANARAL
CHANARAL

DIEGO DE ALMAGRODIEGO DE ALMAGRO

DIEGO DE ALMAGRODIEGO DE ALMAGRO

DIEGO DE ALMAGRO
VALLENARVALLENAR
VALLENARVALLENAR
VALLENARALTO DEL CARMEN

ALTO DEL CARMEN

ALTO DEL CARMEN
ALTO DEL CARMEN

ALTO DEL CARMEN

FREIRINA
FREIRINA

FREIRINA

FREIRINA

FREIRINA

HUASCOHUASCO

HUASCO
HUASCO
HUASCO

LA SERENALA SERENALA SERENALA SERENALA SERENACOQUIMBOCOQUIMBOCOQUIMBOCOQUIMBOCOQUIMBO

ANDACOLLO
ANDACOLLOANDACOLLO

ANDACOLLOANDACOLLOLA HIGUERA

LA HIGUERA

LA HIGUERA
LA HIGUERA
LA HIGUERAPAIHUANOPAIHUANOPAIHUANOPAIHUANOPAIHUANO VICUNA

VICUNA
VICUNA
VICUNAVICUNA

ILLAPELILLAPELILLAPELILLAPELILLAPELCANELA
CANELA

CANELACANELA
CANELA

LOS VILOSLOS VILOSLOS VILOSLOS VILOS
LOS VILOSSALAMANCASALAMANCASALAMANCASALAMANCASALAMANCA OVALLEOVALLE

OVALLEOVALLE
OVALLE

COMBARBALA
COMBARBALA
COMBARBALA

COMBARBALA
COMBARBALAMONTE PATRIA

MONTE PATRIAMONTE PATRIAMONTE PATRIAMONTE PATRIA

PUNITAQUIPUNITAQUIPUNITAQUI

PUNITAQUI

PUNITAQUIRIO HURTADORIO HURTADO

RIO HURTADORIO HURTADORIO HURTADO VALPARAISO
VALPARAISOVALPARAISOVALPARAISOVALPARAISO

CASABLANCACASABLANCACASABLANCACASABLANCA
CASABLANCACONCON
CONCON
CONCON
CONCON

CONCON
PUCHUNCAVIPUCHUNCAVI
PUCHUNCAVI

PUCHUNCAVI

PUCHUNCAVI
QUILPUEQUILPUEQUILPUEQUILPUEQUILPUE

QUINTERO
QUINTEROQUINTERO
QUINTERO
QUINTERO VILLA ALEMANAVILLA ALEMANAVILLA ALEMANA

VILLA ALEMANAVILLA ALEMANA VINA DEL MARVINA DEL MARVINA DEL MARVINA DEL MARVINA DEL MARLOS ANDESLOS ANDESLOS ANDESLOS ANDESLOS ANDESCALLE LARGA
CALLE LARGA
CALLE LARGA
CALLE LARGA
CALLE LARGARINCONADARINCONADARINCONADARINCONADARINCONADASAN ESTEBANSAN ESTEBANSAN ESTEBAN

SAN ESTEBAN

SAN ESTEBAN
LA LIGUALA LIGUA
LA LIGUA
LA LIGUALA LIGUACABILDOCABILDOCABILDO

CABILDO
CABILDOPAPUDO

PAPUDO

PAPUDO
PAPUDO
PAPUDOPETORCAPETORCA

PETORCA
PETORCA
PETORCA

ZAPALLARZAPALLAR
ZAPALLAR

ZAPALLAR

ZAPALLAR

QUILLOTAQUILLOTA
QUILLOTAQUILLOTAQUILLOTALA CALERALA CALERALA CALERA

LA CALERALA CALERA
HIJUELASHIJUELASHIJUELASHIJUELASHIJUELASLA CRUZLA CRUZLA CRUZLA CRUZLA CRUZ LIMACHELIMACHELIMACHELIMACHE

LIMACHENOGALES
NOGALESNOGALESNOGALESNOGALES

OLMUE

OLMUE

OLMUEOLMUE
OLMUE SAN ANTONIOSAN ANTONIOSAN ANTONIOSAN ANTONIOSAN ANTONIO

ALGARROBO

ALGARROBO

ALGARROBO
ALGARROBO
ALGARROBOCARTAGENA

CARTAGENACARTAGENACARTAGENACARTAGENA
EL QUISCO
EL QUISCO
EL QUISCO
EL QUISCOEL QUISCOEL TABOEL TABO

EL TABO

EL TABO

EL TABO
SANTO DOMINGOSANTO DOMINGOSANTO DOMINGOSANTO DOMINGO

SANTO DOMINGO

SAN FELIPESAN FELIPESAN FELIPESAN FELIPESAN FELIPECATEMUCATEMU
CATEMUCATEMUCATEMULLAY LLAYLLAY LLAY

LLAY LLAY
LLAY LLAYLLAY LLAY

PANQUEHUE

PANQUEHUE
PANQUEHUE

PANQUEHUE
PANQUEHUEPUTAENDOPUTAENDOPUTAENDO

PUTAENDO
PUTAENDOSANTA MARIASANTA MARIA

SANTA MARIASANTA MARIASANTA MARIA RANCAGUARANCAGUARANCAGUARANCAGUARANCAGUA
CODEGUACODEGUA

CODEGUA
CODEGUA

CODEGUA

COINCOCOINCOCOINCOCOINCO

COINCO COLTAUCO
COLTAUCOCOLTAUCOCOLTAUCOCOLTAUCODONIHUE
DONIHUEDONIHUE
DONIHUEDONIHUE

GRANEROSGRANEROSGRANEROS
GRANEROS

GRANEROSLAS CABRAS

LAS CABRAS

LAS CABRASLAS CABRAS
LAS CABRAS

MACHALI
MACHALIMACHALI
MACHALI
MACHALI

MALLOA
MALLOA
MALLOAMALLOA
MALLOA

MOSTAZALMOSTAZAL

MOSTAZAL
MOSTAZAL
MOSTAZAL

OLIVAROLIVAR
OLIVAR
OLIVAR
OLIVAR
PEUMOPEUMO
PEUMOPEUMO
PEUMO

PICHIDEGUAPICHIDEGUAPICHIDEGUAPICHIDEGUAPICHIDEGUA
QUINTA DE TILCOCO

QUINTA DE TILCOCO
QUINTA DE TILCOCO
QUINTA DE TILCOCOQUINTA DE TILCOCO

RENGO
RENGO

RENGORENGORENGO
REQUINOAREQUINOAREQUINOA
REQUINOA

REQUINOA
SAN VICENTE
SAN VICENTE

SAN VICENTE
SAN VICENTESAN VICENTE

PICHILEMU

PICHILEMU
PICHILEMUPICHILEMU

PICHILEMU
LA ESTRELLA

LA ESTRELLA

LA ESTRELLALA ESTRELLA

LA ESTRELLA
LITUECHELITUECHE
LITUECHE
LITUECHE
LITUECHEMARCHIHUE

MARCHIHUEMARCHIHUE
MARCHIHUE

MARCHIHUENAVIDAD
NAVIDAD
NAVIDAD
NAVIDADNAVIDADPAREDONESPAREDONES

PAREDONES

PAREDONESPAREDONES
SAN FERNANDOSAN FERNANDOSAN FERNANDOSAN FERNANDOSAN FERNANDOCHEPICA

CHEPICA
CHEPICACHEPICA

CHEPICA
CHIMBARONGOCHIMBARONGOCHIMBARONGOCHIMBARONGO
CHIMBARONGO

LOLOL

LOLOL
LOLOL

LOLOL

LOLOL NANCAGUA
NANCAGUA
NANCAGUANANCAGUA
NANCAGUA

PALMILLA
PALMILLA

PALMILLA
PALMILLA
PALMILLA

PERALILLO

PERALILLO
PERALILLOPERALILLOPERALILLOPLACILLAPLACILLAPLACILLAPLACILLA

PLACILLAPUMANQUEPUMANQUE
PUMANQUE

PUMANQUE
PUMANQUE SANTA CRUZSANTA CRUZSANTA CRUZSANTA CRUZSANTA CRUZ TALCATALCATALCATALCATALCACONSTITUCION

CONSTITUCION
CONSTITUCION
CONSTITUCIONCONSTITUCION

CUREPTO
CUREPTO

CUREPTO

CUREPTOCUREPTO

EMPEDRADO
EMPEDRADOEMPEDRADOEMPEDRADOEMPEDRADO MAULE

MAULE
MAULEMAULEMAULE

PELARCOPELARCO

PELARCO
PELARCOPELARCO

PENCAHUE
PENCAHUE

PENCAHUE
PENCAHUE

PENCAHUE
RIO CLARORIO CLARO
RIO CLARO
RIO CLARO
RIO CLARO SAN CLEMENTESAN CLEMENTESAN CLEMENTESAN CLEMENTESAN CLEMENTESAN RAFAELSAN RAFAEL

SAN RAFAEL

SAN RAFAEL
SAN RAFAEL

CAUQUENESCAUQUENESCAUQUENES
CAUQUENESCAUQUENES

CHANCO
CHANCO
CHANCOCHANCOCHANCO
PELLUHUE
PELLUHUE

PELLUHUE

PELLUHUE
PELLUHUE CURICOCURICOCURICO

CURICOCURICOHUALANEHUALANEHUALANE
HUALANEHUALANELICANTEN

LICANTENLICANTENLICANTENLICANTEN MOLINAMOLINAMOLINA
MOLINA
MOLINARAUCORAUCO

RAUCORAUCORAUCO ROMERALROMERALROMERAL
ROMERAL
ROMERAL

SAGRADA FAMILIASAGRADA FAMILIASAGRADA FAMILIASAGRADA FAMILIASAGRADA FAMILIATENOTENOTENOTENOTENOVICHUQUENVICHUQUEN
VICHUQUEN

VICHUQUEN

VICHUQUEN

LINARESLINARESLINARESLINARESLINARESCOLBUNCOLBUNCOLBUNCOLBUNCOLBUN LONGAVILONGAVILONGAVILONGAVILONGAVI
PARRALPARRALPARRALPARRALPARRALRETIRORETIRORETIRORETIRORETIRO

SAN JAVIERSAN JAVIERSAN JAVIERSAN JAVIER
SAN JAVIERVILLA ALEGREVILLA ALEGREVILLA ALEGRE

VILLA ALEGRE

VILLA ALEGREYERBAS BUENASYERBAS BUENAS
YERBAS BUENAS
YERBAS BUENASYERBAS BUENAS CONCEPCIONCONCEPCIONCONCEPCIONCONCEPCIONCONCEPCION

CORONELCORONELCORONELCORONELCORONELCHIGUAYANTECHIGUAYANTE
CHIGUAYANTECHIGUAYANTE
CHIGUAYANTE

FLORIDA
FLORIDA

FLORIDA

FLORIDAFLORIDA

HUALQUI
HUALQUI
HUALQUIHUALQUI
HUALQUI

LOTALOTALOTALOTALOTAPENCOPENCO
PENCO
PENCOPENCO

SAN PEDRO DE LA PAZ
SAN PEDRO DE LA PAZ
SAN PEDRO DE LA PAZSAN PEDRO DE LA PAZ

SAN PEDRO DE LA PAZSANTA JUANA

SANTA JUANA

SANTA JUANA
SANTA JUANA

SANTA JUANA
TALCAHUANOTALCAHUANOTALCAHUANOTALCAHUANOTALCAHUANO

TOMETOME

TOME
TOME
TOMELEBU

LEBU
LEBU
LEBULEBU

ARAUCO
ARAUCO
ARAUCOARAUCOARAUCOCANETE

CANETE

CANETECANETECANETECONTULMO

CONTULMO
CONTULMO

CONTULMO

CONTULMO
CURANILAHUECURANILAHUECURANILAHUE
CURANILAHUE
CURANILAHUELOS ALAMOS

LOS ALAMOS

LOS ALAMOS
LOS ALAMOSLOS ALAMOS

TIRUATIRUATIRUA
TIRUA

TIRUA

LOS ANGELESLOS ANGELESLOS ANGELESLOS ANGELESLOS ANGELES

ANTUCO

ANTUCO

ANTUCO

ANTUCO
ANTUCO

CABRERO

CABRERO
CABREROCABREROCABRERO

LAJALAJALAJA
LAJALAJAMULCHENMULCHENMULCHENMULCHENMULCHEN

NACIMIENTO
NACIMIENTONACIMIENTONACIMIENTONACIMIENTO

NEGRETE
NEGRETE

NEGRETE
NEGRETENEGRETE

QUILACO

QUILACO
QUILACO

QUILACO

QUILACO QUILLECO
QUILLECOQUILLECO
QUILLECOQUILLECO

SAN ROSENDO

SAN ROSENDO

SAN ROSENDO

SAN ROSENDO

SAN ROSENDO

SANTA BARBARASANTA BARBARA
SANTA BARBARA

SANTA BARBARASANTA BARBARATUCAPEL
TUCAPEL
TUCAPELTUCAPEL
TUCAPEL

YUMBEL
YUMBEL
YUMBEL
YUMBEL
YUMBEL

CHILLAN
CHILLANCHILLANCHILLANCHILLANBULNESBULNESBULNESBULNESBULNESCOBQUECURACOBQUECURACOBQUECURACOBQUECURACOBQUECURA

COELEMUCOELEMUCOELEMU
COELEMUCOELEMUCOIHUECOCOIHUECO

COIHUECOCOIHUECO
COIHUECO

CHILLAN VIEJO

CHILLAN VIEJOCHILLAN VIEJOCHILLAN VIEJOCHILLAN VIEJOEL CARMENEL CARMEN
EL CARMENEL CARMENEL CARMEN

NINHUE

NINHUE

NINHUENINHUE
NINHUE

NIQUEN
NIQUENNIQUEN
NIQUENNIQUENPEMUCO

PEMUCOPEMUCO
PEMUCO
PEMUCO

PINTO
PINTOPINTO
PINTO
PINTOPORTEZUELO

PORTEZUELOPORTEZUELO

PORTEZUELO
PORTEZUELO QUILLON

QUILLON
QUILLON
QUILLONQUILLON

QUIRIHUE
QUIRIHUEQUIRIHUE
QUIRIHUEQUIRIHUE

RANQUIL
RANQUIL
RANQUILRANQUILRANQUIL

SAN CARLOS
SAN CARLOSSAN CARLOSSAN CARLOSSAN CARLOSSAN FABIAN

SAN FABIAN

SAN FABIAN

SAN FABIAN

SAN FABIAN

SAN IGNACIOSAN IGNACIOSAN IGNACIOSAN IGNACIOSAN IGNACIO
SAN NICOLASSAN NICOLAS
SAN NICOLAS

SAN NICOLASSAN NICOLAS

TREHUACO

TREHUACO

TREHUACO
TREHUACO

TREHUACO

YUNGAY
YUNGAYYUNGAYYUNGAYYUNGAY TEMUCOTEMUCOTEMUCOTEMUCOTEMUCO

CARAHUE

CARAHUE

CARAHUECARAHUE
CARAHUECUNCOCUNCO

CUNCOCUNCOCUNCO
CURARREHUECURARREHUECURARREHUECURARREHUE
CURARREHUE

FREIRE
FREIRE
FREIREFREIRE
FREIREGALVARINO

GALVARINO
GALVARINOGALVARINOGALVARINO

GORBEAGORBEAGORBEA

GORBEA
GORBEALAUTAROLAUTAROLAUTAROLAUTARO

LAUTARO
LONCOCHELONCOCHELONCOCHE
LONCOCHE
LONCOCHE

MELIPEUCO

MELIPEUCO
MELIPEUCO

MELIPEUCO

MELIPEUCO
NUEVA IMPERIAL
NUEVA IMPERIAL
NUEVA IMPERIALNUEVA IMPERIAL
NUEVA IMPERIAL

PADRE LAS CASAS

PADRE LAS CASAS
PADRE LAS CASASPADRE LAS CASAS

PADRE LAS CASASPERQUENCOPERQUENCOPERQUENCO
PERQUENCO

PERQUENCO

PITRUFQUENPITRUFQUENPITRUFQUEN
PITRUFQUEN
PITRUFQUEN

PUCONPUCONPUCON
PUCON
PUCONSAAVEDRASAAVEDRASAAVEDRASAAVEDRA

SAAVEDRA
TEODORO SCHMIDTTEODORO SCHMIDT
TEODORO SCHMIDTTEODORO SCHMIDT
TEODORO SCHMIDT

TOLTEN

TOLTEN
TOLTEN
TOLTENTOLTEN

VILCUN
VILCUN
VILCUN
VILCUNVILCUN VILLARRICAVILLARRICAVILLARRICAVILLARRICAVILLARRICA

ANGOLANGOLANGOLANGOLANGOL
COLLIPULLI
COLLIPULLICOLLIPULLI
COLLIPULLI
COLLIPULLICURACAUTINCURACAUTINCURACAUTINCURACAUTINCURACAUTIN

ERCILLA

ERCILLA
ERCILLA
ERCILLA
ERCILLALONQUIMAYLONQUIMAY

LONQUIMAY

LONQUIMAYLONQUIMAYLOS SAUCESLOS SAUCES

LOS SAUCESLOS SAUCES
LOS SAUCESLUMACOLUMACOLUMACO

LUMACO
LUMACOPUREN

PUREN
PUREN
PUREN

PUREN

RENAICORENAICORENAICO
RENAICO
RENAICO TRAIGUEN

TRAIGUEN
TRAIGUENTRAIGUEN

TRAIGUENVICTORIA
VICTORIAVICTORIAVICTORIAVICTORIA

PUERTO MONTTPUERTO MONTTPUERTO MONTTPUERTO MONTT
PUERTO MONTT

CALBUCOCALBUCOCALBUCO

CALBUCO

CALBUCO

COCHAMO
COCHAMO

COCHAMO

COCHAMOCOCHAMO FRESIAFRESIAFRESIAFRESIA
FRESIAFRUTILLARFRUTILLAR

FRUTILLARFRUTILLAR
FRUTILLARLOS MUERMOS

LOS MUERMOSLOS MUERMOSLOS MUERMOSLOS MUERMOS
LLANQUIHUELLANQUIHUELLANQUIHUELLANQUIHUE
LLANQUIHUE

MAULLINMAULLIN
MAULLIN

MAULLIN

MAULLIN
PUERTO VARASPUERTO VARASPUERTO VARASPUERTO VARASPUERTO VARASCASTRO

CASTROCASTROCASTROCASTROANCUDANCUDANCUDANCUD
ANCUDCHONCHI

CHONCHI
CHONCHI
CHONCHI
CHONCHI

CURACO DE VELEZ

CURACO DE VELEZCURACO DE VELEZ
CURACO DE VELEZ

CURACO DE VELEZ
DALCAHUE
DALCAHUE
DALCAHUEDALCAHUE
DALCAHUEPUQUELDON

PUQUELDON
PUQUELDON
PUQUELDON
PUQUELDONQUEILEN

QUEILEN

QUEILEN

QUEILEN

QUEILEN QUELLON
QUELLONQUELLON

QUELLON

QUELLON

QUEMCHI
QUEMCHIQUEMCHIQUEMCHIQUEMCHI

QUINCHAO

QUINCHAO
QUINCHAO
QUINCHAO

QUINCHAO

OSORNOOSORNOOSORNOOSORNOOSORNO
PUERTO OCTAYPUERTO OCTAY
PUERTO OCTAYPUERTO OCTAYPUERTO OCTAYPURRANQUEPURRANQUE

PURRANQUE
PURRANQUEPURRANQUEPUYEHUE

PUYEHUE
PUYEHUE
PUYEHUE
PUYEHUERIO NEGRORIO NEGRORIO NEGRORIO NEGRO

RIO NEGRO
SAN JUAN DE LA COSTASAN JUAN DE LA COSTA

SAN JUAN DE LA COSTA

SAN JUAN DE LA COSTA
SAN JUAN DE LA COSTA

SAN PABLO
SAN PABLO
SAN PABLO
SAN PABLOSAN PABLO

CHAITEN
CHAITEN

CHAITEN

CHAITEN

CHAITEN

FUTALEUFU

FUTALEUFU

FUTALEUFU

FUTALEUFU

FUTALEUFU
HUALAIHUE

HUALAIHUE

HUALAIHUE

HUALAIHUE

HUALAIHUE

PALENA

PALENA
PALENA

PALENA

PALENA VALDIVIA
VALDIVIAVALDIVIAVALDIVIAVALDIVIACORRAL

CORRAL
CORRALCORRALCORRAL FUTRONO

FUTRONOFUTRONOFUTRONOFUTRONO LA UNION
LA UNIONLA UNIONLA UNIONLA UNION

LAGO RANCO
LAGO RANCOLAGO RANCOLAGO RANCO

LAGO RANCO
LANCO
LANCOLANCOLANCOLANCO

LOS LAGOS
LOS LAGOSLOS LAGOS
LOS LAGOSLOS LAGOSMAFIL

MAFILMAFILMAFIL

MAFIL
MARIQUINAMARIQUINAMARIQUINAMARIQUINAMARIQUINAPAILLACO

PAILLACO

PAILLACO
PAILLACO
PAILLACO

PANGUIPULLI

PANGUIPULLI

PANGUIPULLI
PANGUIPULLI
PANGUIPULLIRIO BUENORIO BUENORIO BUENORIO BUENORIO BUENOCOYHAIQUECOYHAIQUECOYHAIQUECOYHAIQUECOYHAIQUE

LAGO VERDE

LAGO VERDELAGO VERDE

LAGO VERDE

LAGO VERDE

AYSEN
AYSEN

AYSENAYSENAYSEN

CISNES
CISNES
CISNESCISNESCISNESGUAITECAS

GUAITECAS

GUAITECAS
GUAITECAS

GUAITECAS

COCHRANE

COCHRANE

COCHRANE
COCHRANE

COCHRANE

O´HIGGINS

O´HIGGINS

O´HIGGINS

O´HIGGINS

O´HIGGINS

TORTELTORTEL
TORTEL

TORTEL
TORTEL

CHILE CHICO

CHILE CHICO
CHILE CHICO

CHILE CHICO

CHILE CHICORIO IBANEZ
RIO IBANEZRIO IBANEZRIO IBANEZ
RIO IBANEZ

PUNTA ARENAS
PUNTA ARENASPUNTA ARENASPUNTA ARENASPUNTA ARENAS

LAGUNA BLANCA

LAGUNA BLANCA

LAGUNA BLANCA

LAGUNA BLANCA

LAGUNA BLANCA

RIO VERDE

RIO VERDERIO VERDE

RIO VERDE

RIO VERDE

SAN GREGORIO

SAN GREGORIO

SAN GREGORIO

SAN GREGORIO
SAN GREGORIO

CABO DE HORNOS

CABO DE HORNOS

CABO DE HORNOS

CABO DE HORNOS

CABO DE HORNOS PORVENIR

PORVENIR

PORVENIRPORVENIR
PORVENIRPRIMAVERA

PRIMAVERAPRIMAVERA

PRIMAVERA

PRIMAVERA

TIMAUKELTIMAUKEL

TIMAUKEL
TIMAUKEL

TIMAUKEL
NATALESNATALES

NATALES
NATALESNATALES

TORRES DEL PAINE
TORRES DEL PAINETORRES DEL PAINE

TORRES DEL PAINE

TORRES DEL PAINE SANTIAGOSANTIAGOSANTIAGOSANTIAGOSANTIAGO
CERRILLOSCERRILLOS
CERRILLOSCERRILLOSCERRILLOSCERRO NAVIACERRO NAVIACERRO NAVIACERRO NAVIACERRO NAVIA

CONCHALICONCHALICONCHALICONCHALICONCHALI
EL BOSQUE
EL BOSQUEEL BOSQUEEL BOSQUE
EL BOSQUEESTACION CENTRAL

ESTACION CENTRALESTACION CENTRALESTACION CENTRALESTACION CENTRAL

HUECHURABAHUECHURABAHUECHURABAHUECHURABA
HUECHURABAINDEPENDENCIAINDEPENDENCIAINDEPENDENCIAINDEPENDENCIAINDEPENDENCIALA CISTERNALA CISTERNALA CISTERNALA CISTERNALA CISTERNA

LA FLORIDALA FLORIDALA FLORIDALA FLORIDALA FLORIDALA GRANJALA GRANJALA GRANJALA GRANJALA GRANJA

LA PINTANALA PINTANA
LA PINTANALA PINTANA

LA PINTANA
LA REINA
LA REINA
LA REINALA REINALA REINA LAS CONDESLAS CONDESLAS CONDESLAS CONDESLAS CONDESLO BARNECHEA

LO BARNECHEA
LO BARNECHEALO BARNECHEA

LO BARNECHEA

LO ESPEJO
LO ESPEJO
LO ESPEJOLO ESPEJO
LO ESPEJOLO PRADOLO PRADOLO PRADOLO PRADOLO PRADO

MACUL
MACULMACULMACULMACUL

MAIPUMAIPUMAIPUMAIPUMAIPUNUNOANUNOANUNOANUNOANUNOAPEDRO AGUIRRE CERDAPEDRO AGUIRRE CERDAPEDRO AGUIRRE CERDAPEDRO AGUIRRE CERDA
PEDRO AGUIRRE CERDA

PENALOLENPENALOLENPENALOLENPENALOLEN
PENALOLEN PROVIDENCIAPROVIDENCIAPROVIDENCIAPROVIDENCIAPROVIDENCIAPUDAHUELPUDAHUEL

PUDAHUELPUDAHUEL
PUDAHUEL

QUILICURAQUILICURAQUILICURAQUILICURAQUILICURA
QUINTA NORMALQUINTA NORMALQUINTA NORMALQUINTA NORMALQUINTA NORMAL

RECOLETARECOLETARECOLETARECOLETARECOLETARENCARENCARENCARENCARENCASAN JOAQUINSAN JOAQUINSAN JOAQUINSAN JOAQUINSAN JOAQUINSAN MIGUELSAN MIGUELSAN MIGUELSAN MIGUELSAN MIGUEL
SAN RAMON

SAN RAMONSAN RAMONSAN RAMON
SAN RAMON

VITACURAVITACURAVITACURAVITACURAVITACURA
PUENTE ALTOPUENTE ALTOPUENTE ALTOPUENTE ALTOPUENTE ALTO

PIRQUEPIRQUEPIRQUE
PIRQUE

PIRQUE
SAN JOSE DE MAIPOSAN JOSE DE MAIPO
SAN JOSE DE MAIPO
SAN JOSE DE MAIPO
SAN JOSE DE MAIPOCOLINACOLINA

COLINACOLINA
COLINA

LAMPALAMPALAMPA
LAMPA
LAMPA

TILTILTILTIL
TILTILTILTIL
TILTIL

SAN BERNARDOSAN BERNARDOSAN BERNARDOSAN BERNARDOSAN BERNARDO
BUIN
BUINBUIN
BUIN
BUINCALERA DE TANGOCALERA DE TANGO

CALERA DE TANGOCALERA DE TANGO
CALERA DE TANGOPAINEPAINEPAINEPAINEPAINE MELIPILLAMELIPILLAMELIPILLAMELIPILLA

MELIPILLAALHUE
ALHUE
ALHUE
ALHUE
ALHUE

CURACAVICURACAVI
CURACAVICURACAVICURACAVIMARIA PINTOMARIA PINTO

MARIA PINTO
MARIA PINTO

MARIA PINTO
SAN PEDROSAN PEDRO
SAN PEDRO
SAN PEDRO

SAN PEDRO
TALAGANTE
TALAGANTETALAGANTETALAGANTETALAGANTE

EL MONTE
EL MONTE
EL MONTEEL MONTEEL MONTE
ISLA DE MAIPO
ISLA DE MAIPO
ISLA DE MAIPO
ISLA DE MAIPO
ISLA DE MAIPOPADRE HURTADOPADRE HURTADO

PADRE HURTADOPADRE HURTADO

PADRE HURTADO
PENAFLOR
PENAFLORPENAFLORPENAFLORPENAFLOR

-1
-.

5
0

.5

lo
g
 n

u
m

b
e
r 

o
f 

fi
rm

s
 i
n
 t

 -
 l
o
g
 n

u
m

b
e
r 

o
f 

fi
rm

s
 t

-1

2 4 6 8 10

log number of firms, year t



63 

 

simple gravitational market potential function. The significance of parameters holds 
independent of the estimation method. Diagnosis tests do not reveal specification errors 
and the comparison of z-statistics between one and two-step estimates suggests no 
apparent finite sample bias. In sum, our results strongly support the importance of 
location and market potential in determining the number of firms per capita in the 
region in Chile.  
 
Figure 3.3. Market potential of Chilean comunas, millions of Chilean pesos. 

 
 
 

We verify convergence and partial adjustment, with 1  negative and significant, and 2  

positive, significant and statistically different than 1 (P-value < 0.01 for both estimation 
methods). This means that the model better captures variations in the stock of firms per 
capita compared to a standard static NEG specification. Conditional convergence is 
rapid, with an estimated elasticity at around 17 to 30 per cent a year. The autoregressive 
coefficients are twice as high as that reported for the ratio of non-farm proprietorship to 
total workers in U.S. counties (Goetz & Rupasingha, 2009). The cyclical adjustment, on 
the other hand, suggests a firm density gap that closes in around 3 to 6 years. These 
estimates are higher than the error-correction coefficient reported for business 
ownership by Carree et al. (2002) in a panel of 23 OECD countries, but in the range of 
those estimated by Bosma et al. (2005) for the number of entrepreneurs in the 
Netherlands. Overall, this means that the firm formation activities resulting from the 
entrepreneurial actions are responding to changes in the Chilean regional economic 
context, but the adjustment entail non-trivial costs. 
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Table 3.2. Panel estimates for model (3.11). Dependent variable: log number of firms per 
adult in each comuna 
 
PARAMETERS (1) (2) (3) (4) (5) (6) 

Autoregressive term 0.497** 0.398** 0.509** 0.397** 0.639** 0.500** 

  (0.069) (0.136) (0.066) (0.136)  (0.059) (0.117) 

Fixed cost (notaries 
index) 

-0.397** -0.863** -0.420**  -0.852** -0.390**  -0.801** 

  (0.045) (0.085) (0.046) (0.091) (0.042) (0.087) 

Market potential 0.227** 0.558** 0.246** 0.585** 0.244** 0.595** 

  (0.038) (0.070) (0.038) (0.072) (0.035) (0.073) 

Income 0.915** 0.913** 0.918** 0.910** 0.630** 0.646** 

  (0.037) (0.030) (0.030) (0.026) (0.052) (0.045) 

Distance -19.988** -19.999**  -29.082** -25.001** -19.939** -20.999** 

  (6.975) (5.362) (10.204) (7.574) (3.838) (3.447) 

Wages 0.839** 0.634** 0.788** 0.547** 0.969** 0.699** 

  (0.122) (0.072) ( 0.111) (0.071) (0.145) (0.095) 

Housing stock 0.085* 0.087** 0.082** 0.090** 0.370** 0.354** 

  (0.037) (0.030) (0.030) (0.026) (0.052) (0.045) 

Prop. SME's in total 
firms 

     0.120 0.100 0.210* 0.100 

      (0.107) (0.239) (0.106) (.206) 

Prop. Tertiary in total 
firms 

    0.053 0.048 0.021 -0.100 

      (0.068) (0.104) (0.063) (0.105) 

Unemployment/populati
on 

        -0.003** -0.005* 

          (0.001) (0.002) 

Social orgs./adult pop         0.000 0.002* 

          (0.001) (0.001) 

Prop. Women in total 
pop. 

        0.514 0.100 

          (0.501) (0.810) 

Constant -0.014** -0.032** -0.015**  -0.033** -0.012** -0.030** 

  (0.002) (0.004) (0.002) (.004) (0.002) (0.004) 

Implicit parameters             

Convergence  -0.332**  -0.297* -0.318** -0.336* -0.215** -0.295* 

  (0.074) (0.138) (0.072) (0.135) (0.063) (0.124) 

Cyclical adjustment 0.171**  0.305**  0.174** 0.267** 0.146** 0.205** 

  (0.016) (0.030) (0.018) (0.039) (0.024) (0.048) 

Elasticity of substitution  1.755**  1.547**  1.707**  1.457** 1.599**  1.345** 

  (0.128) (0.073) (0.112) (0.075) (0.135) (0.091) 

Sh. of tradables in 
spending 

0.899** 0.863**  0.896** 0.836** 0.618** 0.494** 

  (0.047) (0.047) (0.040) (0.051) (0.062) (0.078) 

Unit transport cost 26.490** 36.529** 41.161** 54.695** 33.290** 60.884** 

  (8.541) (8.793) (14.046) (14.560) (8.261) (15.397) 

Price to mg. cost ratio 2.325**  2.826** 2.415** 3.188** 2.670** 3.899** 

  ( 0.226) (0.244) (0.225) (0.358) (0.376) (0.765) 

Stability 0.177* 0.211**  0.177** 0.239** 0.611** 0.681** 

  (0.076) (0.067) (0.062) (0.067) (0.062) (0.066) 

Statistics             

N 995 995 995 995 873 873 

R2_aj 0.139 0.101 0.133 0.095 0.114 0.071 

P-val 1st or. serial corr. 
test 

0.000 0.000 0.000 0.003 0.000 0.000 

P-val 2nd or. serial corr. 
test  

0.836 0.110 0.928 0.304 0.530 0.474 

P-val chi (global sig.) 0.000 0.000 0.000 0.000 0.000 0.000 

Harris test p-value /1 0.000 0.000 0.000 0.000 0.000 0.000 

Number of instruments 100 100 108 108 120 120 

P-value Hansen/Sargan 
J /2 

0.211 - 0.189 - 0.557 - 

Estimation method Two-step 
GMM 

One-step 
GMM 

Two-step 
GMM 

One-step 
GMM 

Two-step 
GMM 

One-step 
GMM 
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Robust standard errors in parenthesis. ** means significant at 1%. * means significant at 5%. Notes:/1 
Harris test refers to a test of the NEG v/s Harris (1954) gravitational market potential, i.e. parameters 
of wages and housing stock equal to 0 and those of income and distance equal to 1. /2 J statistic not 
valid for one step estimates, since the asymptotic theory of the test is based on the optimal (two-step) 
estimator.  

 
The estimated implicit parameters carry several interesting implications. We, 
nonetheless, place a note of caution in interpreting these results, since structural 
parameters estimation may be obscured by our potentially noisy measure of place-

specific fixed costs.44 The estimated price elasticity of demand for tradables   is about 

half of the estimated by Mion (2004) for Italy and slightly lower than Hanson's (2005) 
GMM estimates. Our results are thus indicative of more imperfectly competitive markets 
in Chile than in these other countries. Accordingly, the estimated average mark-up over 
marginal costs is quite high, suggesting that there are important economies of scale in 
the tradables industry. Unit transport costs are high compared to Hanson’s estimates 
based on the same distance function. The stability condition is verified, indicating that 
demand linkages are effectively acting as a centripetal force (Hanson, 2005; Mion, 
2004).45  
 
Columns 3-6 in Table 3.2 report results of model (3.12) including additional regressors. 
Results in column 3 and 4 are for a model controlling for industrial structure. In columns 
5 and 6, we also included socioeconomic controls.  
 
The key results are robust to the inclusion of additional variables. Estimates for the 
partly-augmented model show only little differences compared to those of the base 
specification. This should not come as a surprise since if the instruments are valid, the 
estimated coefficients should not be too affected as they will have been purged of any 
bias due to omitted variables already.46 Results in (3) and (4) confirm the positive and 
negative relationship between the region’s number of firms per capita and the region’s 
market potential and access to notaries, respectively. The components of the NEG 
market potential continue to be in line with expectations and the dynamic adjustments 
remain the same. The variables related to industrial structure show neither individual 
nor joint statistical significance.  
 
Estimates for the fully-augmented model (columns 5 and 6) also confirm our previous 
results, but reveal some sensitivity to the addition of other factors potentially shifting 
the supply of entrepreneurs. The coefficient of income decreases substantially, while the 
opposite occurs for parameters of wages and housing stock. Convergence and cyclical 
adjustment are now slightly slower, and the share of tradables in total spending now 
seems too low according to what is reported in the country. In two-step estimates the 
proportion of small firms now appears as having a positive influence on the number of 
firms per capita, which is consistent with previous studies (Glaeser et al., 2010; Glaeser 
& Kerr, 2009). Our proxy of unemployment exhibits a negative and significant 
parameter, suggesting a dominating pull effect of regional economic dynamism. This is 

                                                      
44 This observation comes from a comment of an anonymous referee to whom we are grateful. 
45 The  estimated  shares of expenditures on non-tradables (housing), is in line with estimates based 
on expenditures surveys in the country, ranging from 15 per cent to 30 per cent depending on what is 
included in the item ‘housing’ (INE, 2008). 
46 We owe this idea to an anonymous referee. 
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a sensible result since our dependent variable explicitly captures firm formation within 
the formal part of the economy. The proxy for social capital exhibits a significant positive 
correlation for the one-step estimates only. Altogether, additional controls are now 
jointly significant (P-value < 0.05 for both estimation methods). 
 
We performed further unreported robustness checks.47 First, since GMM estimates may 
be sensitive to the choice of instruments we fitted model (3.11) using a broader set, now 
including second order and all further available lags. The estimated parameters didn’t 
change substantially, except that the coefficient of convergence decreases to around a 
half (but is still significant). The J test keeps supporting the validity of instruments. 
Second, we changed the specification for the distance function. Following Hanson 

(2005), we used a more flexible function:  
2

1/ 1 d 
 

. Again, the key results remained 

the same. We also excluded of the estimation sample 34 comunas constituting the city 
of Santiago. The results were qualitatively similar to those in Table 3.2. Finally, we fitted 
the model including all comunas apart from the four most obvious outliers according to 
Figure 3.2. Except for the convergence parameter, that remains negative but now not 
significant, our fundamental results were robust to this alternative sample.48  
 
The extent of demand linkages – simulation experiments 

Following Mion (2004), we simulate a transitory 10 per cent increase of incomes in 2007 
in the city of Santiago. Such exogenous shock could resemble (although exaggerated) the 
effect of a public transfers program, like Bono Marzo49 or Bono Leña50 in Chile.  
 
We map the impact over the number of firms per adult as the difference between 
predicted annual change with and without the localised shock. We use the results of the 
model in column (1) of Table 3.2, to calculate the immediate (2008) effects and three 
years later (2010).  
 
Figure 3.4 depicts the effect in the year following the shock. A 10 per cent increase in the 
incomes in Santiago implies an immediate incremental change of around 1.3 to 1.8 per 
cent points in the location of the shock and its nearby areas. However, the effect of such 
a shock does not spread evenly across space, indicating that dynamic adjustments are 
also at stake. For instance, there is a spatial discontinuity to the north; comunas at more 
than 200 km from Santiago (at the bottom left of Figure 3.4), are more sensitive to the 
simulated shock than, for example, some southerly contiguous neighbours. To the south, 
the map shows how spatial spillovers are expressed stronger along the coast. In addition, 
it also spreads asymmetrically. While towards the north of Santiago the incremental 
impact is of no practical significance (below 0.4 percent points) at around 320 km, the 

                                                      
47 Which are available from the authors upon request. 
48 When these comunas are included the J test strongly rejects the null hypothesis, which indicates a 
specification error.    
49 Transitory cash transfer of around US$ 80 given in 2010 to around 4 million poor people to cope 
with additional expenses during the month of March. 
50 Geographically-targeted program supplying four cubic meters of wood to poor households of the 
Region of Aysén in Southern Chile. It is estimated by the government as a US$ 200 save in 
household's annual incomes. 
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same happens at around only 250 km to the south. Overall, and as in Hanson (2005), 
the spatial reach of interregional demand linkages is quite small.  
 
Figure 3.4. Simulated shock in market potential - immediate effect (2008).  

 
Note: Incremental change in the number of firms per adult due to shock measured as: [(n/L2008

sim / 
n/L2007

sim - 1) X 100] - [(n/L 2008
hat / n/L 2007

hat - 1) X 100], with sim = simulated, hat = predicted. 

 

 
Figure 3.5 shows the impact of the transient shock at the third year. In most comunas, 
annual changes in the region’s number of firms per adult are lower compared to the base 
scenario. In Santiago and its surroundings, the change is around 0.4 to 0.45 per cent 
points lower. This is due to the partial adjustment, which reflects the progressive exit of 
businesses as local economies adjust to the long run equilibrium. There is a small set of 
comunas in the south, at around 750 - 900 km of the location of the shock, where its 
impact is still positive although meaningless from a practical point of view (< 0.02 per 
cent points).  
 
In sum, our simulation results indicate that while location is important, high spatial 
transaction costs and rapid dynamic adjustments means that the region’s number of 
firms per capita is only weakly sensitive to shocks in distant markets. The demand 
linkages are of short spatial reach and the effects of transitory shocks fade rapidly, 
limiting entrepreneurial responses.  
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Figure 3.5. Simulated shock in market potential - third year effect (2010). 

 
Note: Incremental change in the number of firms per adult due to shock measured as: [(n/L2010

sim / 
n/L2009

sim - 1) X 100]  - [(n/L2010
hat / n/L2009

hat -1) X 100], with sim = simulated, hat = predicted. 

 

3.6   Concluding remarks 

This paper provides theoretical and empirical evidence on the relationship between local 
number of firms, average firm size and the region’s market potential, based on an 
adaptation of the canonical NEG model. What we find provides consistent support for 
the market potential hypothesis as a driving force of the geography of businesses in 
Chile. However, high transaction costs limit the impact of interregional demand 
linkages, and home market conditions seem to be the predominant factor in terms of the 
variation of firm numbers across the country. At the same time, local fixed costs, which 
admittedly are higher in peripheral areas of the country (Felzensztein & Gimmon, 2012), 
would be a reinforcing centripetal force, as suggested by the relatively high elasticity of 
the equilibrium number of firms per capita to the access of notarial services. 
 
From an NEG perspective, and keeping in mind the caveats with these conclusions, what 
we find is an economy with imperfectly competitive markets, with high economies of 
scale and high interregional transaction costs. In the light of Helpman's (1998) model, 
and different to Krugman (1991), these conditions are consistent with an agglomerated 
distribution of economic activity. What is behind these results is an interesting question 
with potentially deep implications for regional development in Chile. In the case of 
spatial transaction costs, they can be high due to issues of physical geography (Nunn & 
Puga 2012), due to information or institutional matters (Amorós et al., 2008), due to 
variations in credit availability (Aroca et al., 2012), and also because of issues related to 
industrial structure, such as the role of the informal economy (Gerritse & Moreno-
Monroy, 2012). In addition, in order to interpret these results, a deeper consideration of 
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the dynamics of short and long run interregional labour mobility is required (Puga, 
1999).  
 
This paper makes a novel contribution to the existing literature on entrepreneurship by 
considering regional market potential as a determinant in the spatial variations of firm 
numbers and average firm sizes. A natural step ahead are spatially-explicit occupational 
choice models. The choice of setting up a business is to a great extent dependent on 
constraints and opportunities given by the local context, and our analysis suggests that 
the regional market potential is an important and largely under-researched 
consideration. 
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Chapter 4  

4. Location and entrepreneurship in Chile: 
Insights from a spatially-explicit occupational 
choice model51 

 
Abstract 
 
We present a novel model of location and entrepreneurship, particularly relevant for 
developing countries with high entrepreneurship rates in the periphery. Occupational 
choice and heterogeneous managerial ability enter a spatial Dixit-Stiglitz setting, linking 
location, wages and regional entrepreneurship. Market potential has a positive partial 
effect and local wages a negative partial effect on the regional supply of entrepreneurs, 
both effects balancing in equilibrium with endogenous wages. Interregional demand 
linkages create profit opportunities, but also increase wages, i.e., the opportunity cost of 
entrepreneurship. An empirical application supports the model’s implications for the 
geographic distribution of entrepreneurship rates in Chile.  

4.1   Introduction 

Pronounced and persistent sub-national differences in entrepreneurial activity are a 
defining feature of the spatial distribution of entrepreneurship (Parker, 2005; Fritsch 
and Mueller, 2007; Andersson and Koster, 2011). Given the fundamental importance of 
entrepreneurship for regional growth and development (Acs and Armington, 2004; 
Audretsch and Keilbach, 2004), understanding the reasons behind such disparities is of 
critical importance for both academic and policy purposes. 
 
While the proposition that structural features of regional economies are crucial in 
explaining differences in local entrepreneurship is not new (Chinitz, 1961; Jacobs, 1969), 
the rapid development of economic theories of location has shifted the attention of 
researchers to the role of agglomeration in business creation (Audretsch and Fritsch, 
1994; Glaeser and Kerr, 2009). As a result, recent research has focused on formalizing 
the effects of location in urban economics (Glaeser et al., 2010; 2010b), and in New 
Economic Geography (NEG) models of entrepreneurship (Sato et al., 2012) and business 
density (Modrego et al., 2014).  

                                                      
51 Chapter based on: Modrego, F., McCann, P., Foster, W. and Olfert, M.R. 2015. Location and 
entrepreneurship in Chile: Insights from a spatially-explicit occupational choice model. Paper under 
review. 
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These spatial models of entrepreneurship typically rely on monopolistic competition 
frameworks à la Dixit-Stiglitz (Dixit and Stiglitz, 1977), which are used to account for 
the tensions between centripetal forces concentrating entrepreneurial activity, such as 
agglomeration economies (Sato et al., 2012) or spatial demand linkages (Glaeser et al., 
2010; Modrego et al., 2014), and centrifugal forces arising from competition or 
congestion costs (Sato et al., 2012). The usual conclusion of such models and the 
empirical results of their application is that there is a positive relationship between 
market size or market potential (MP) and entrepreneurship, because spatial 
concentration brings (depending on the model) profit opportunities, productivity gains, 
or cost efficiencies, which could benefit potential entrepreneurs. 
 
While this argument seems plausible for developed economies with entrepreneurs 
seeking and responding to perceived market opportunities, the reality in developing 
countries could be more complicated. Developing countries usually exhibit higher levels 
of entrepreneurial activity. As shown in Figure 2.4 there is a negative correlation 
between the level of development and an index of “total entrepreneurial activity.”52 But 
such levels of entrepreneurship in developing countries may be disproportionately high 
due to the proliferation of small, non-innovative firms and informality (Jütting and de 
la Iglesia, 2009). Such undertakings are closer to what is sometimes called “necessity 
entrepreneurs” (Acs, 2006), reacting to push-factors related to scarce formal 
employment opportunities, low wages and shallow labour markets (Reynolds et al., 
1995). Such conditions are perhaps the case in many developing countries, and could 
well be the case of the Chilean economy. In Chile, the share of entrepreneurs driven by 
market opportunities may be as much as 40 percentage points lower than those found 
in advanced economies, such as Norway (Wennekers et al., 2005).  
 
Taking these different circumstances into account, local labour market conditions are 
likely a major factor underlying the spatial distribution of entrepreneurship in 
developing economies, and possibly as important as the market size considerations 
usually stressed in the regional science literature. To illustrate, Figure 4.1a shows, as of 
the early 2000s, the market potential of Chilean municipalities measured as the 
distance-weighted sum of surrounding markets, as proposed by Harris (1954). Figure 
4.1b, in turn, depicts for the same period the rates of non-farm self-employment, a 
common metric of entrepreneurship in the literature (e.g. Parker, 2009). There is no 
clear relationship between the two. While there are high entrepreneurship rates in 
agglomerated areas, such as the Santiago Metropolitan Region, high entrepreneurship 
rates are also evident in many rural, remote communities, such as Northern Araucanía 
(one of the poorest areas in the country). Further, many places with large extractive 
industries, where labour demand and wages are high, have low entrepreneurship rates. 
This is the case of the Antofagasta region, the heart of Chilean copper mining industry, 
also highlighted in the figure. 
 
In this paper we reconcile within an NEG-based framework this seemingly contradictory 
spatial distribution of entrepreneurship relative to regions’ market potential. To do so, 
we propose a model that explicitly includes both possible push and pull mechanisms 
behind the spatial distribution of entrepreneurship. More specifically, we introduce 

                                                      
52 The total entrepreneurial activity index, sometimes referred to as the TEA, is defined as the percent 
of adults aged 18-64 declaring that they are either setting up a business or managing a young firm (up 
to 42 months) (Reynolds et al., 2005). 
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occupational choice and heterogeneous managerial ability, two features of 
microeconomic theories of entrepreneurship (Parker, 2009), into the spatial Dixit-
Stiglitz setting. The resulting model predicts a positive partial effect of market potential 
and a negative partial effect of domestic wages on the regional supply of entrepreneurs. 
But at the same time, while a higher market potential creates profit opportunities for 
aspiring entrepreneurs, it simultaneously increases wages, which is the opportunity cost 
of running a business. In this spatial occupational choice model, with a constant mark-
up over marginal costs of labour and with individual decisions based only on the relative 
returns of alternative occupations, the (negative) opportunity-cost effect exactly offsets 
the (positive) profit effect. We set up a demanding econometric test of the countervailing 
effects of location over entrepreneurship that are at the core of the model, and provide 
empirical evidence that supports the model’s implications for the case of the geographic 
distribution of entrepreneurship rates in Chile. Based on these results, we conclude that 
the model is capable of providing an NEG-grounded explanation of the spatial 
distribution of entrepreneurship, particularly for developing countries that have high 
entrepreneurship rates in the periphery. 
 
This paper introduces several innovations to existing NEG-based models of location and 
entrepreneurship. First, in contrast to Sato et al., (2012), it incorporates and tests for 
interregional demand linkages as an explanation for the spatial variation of 
entrepreneurship, using a supply equation relating regional entrepreneurship rates and 
the Helpman-Hanson’s market potential function (Helpman 1998; Hanson, 2005). 
Second, in contrast to what are known as “footloose entrepreneurs” models of 
agglomeration (e.g. Forslid and Ottaviano, 2003), where there is an exogenously-given 
stock of entrepreneurs choosing location, the present paper addresses the effects of 
regional MP in the individual’s decision to become an entrepreneur. Third, unlike Sato 
et al. (2012), it endogenizes both business profits and wages as functions of location, 
both variables conditioning the selection into entrepreneurship. The model yields 
testable parameter restrictions reflecting the trade-offs between regional incentives and 
opportunity costs of entrepreneurship. Finally, it incorporates entrepreneurs’ 
heterogeneity, leading to the sensible implications that, ceteris paribus, less efficient 
firms can succeed in areas of higher market potential and that average firm size should 
be greater in such places. This is the first NEG-based model incorporating 
heterogeneous entrepreneurs facing occupational choices, or – viewed from the 
perspective of occupational-choice models – the first to address the effects of 
interregional demand linkages on the individual decision of setting up a business. 
 
The following section sets out an NEG-based framework explaining the relationship 
between location and regional entrepreneurship rates. Section 3 develops the 
econometric specification from the microeconomic model in the previous section. 
Section 4 presents the data used for testing the model at the level of Chilean 
municipalities. Section 5 discusses the results and section 6 concludes and discusses 
some pending lines for future research. 
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Figure 4.1 Harris market potential and non-farm self-employment rates in Chilean 
comunas (2002/2003) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Note: In both panels, Northern Chile at the left, the Center-South area in the center and the South 
end at the right. Source: Panel a) Modrego et al. (2014), panel b) 2002 National Population Census. 
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4.2   A spatially-explicit occupational choice model 

 

A main feature of NEG models is providing general equilibrium solutions for the spatial 
distribution of economic activity, as a balance between agglomeration forces arising 
from increasing returns and transport costs and dispersion forces stemming from an 
immobile demand source (Krugman, 1991) or a non-tradable sector (Helpman, 1998). 
Following mainstream occupational choice theories (Parker, 2009), we incorporate here 
another trade-off, that originating in the discrete choice each individual faces regarding 
becoming an entrepreneur or a salaried worker.  
 
We retain most of the assumptions in Helpman (1998). The economy is comprised of a 

mobile labour force of size L   in R   regions, which in equilibrium is sorted such that 
real wages are equalized across regions (Hanson, 2005). There are two sectors in the 
economy: i) a monopolistically competitive sector with increasing returns and costly 
trade across regions (manufactures); ii) a homogeneous good not traded across regions 
- typically, and in our empirical model, housing. In each region, housing is supplied in 

fixed stock rH . Workers supply inelastically one unit of labour, but they choose between 

paid employment  l  and entrepreneurship  e . As in Lucas (1978), Evans and 

Jovanovic (1989), Parker (2005) and others, each worker is endowed with an intrinsic 

level of managerial ability   , drawn from a fixed (continuously differentiable) 

distribution:    ,f A   , with 0A   being the minimum level of ability in the 

population. To focus on the location-related economic incentives that affect the supply 
of entrepreneurs, we further assume that the distribution of abilities is the same in all 
regions, which rules out the possibility that some regions are naturally endowed with 
more entrepreneurial talent than others.53 
 
On the demand side, we introduce no innovations to the standard multi-region core-
periphery model (Fujita et al., 1999). Workers have Cobb-Douglas preferences over 

consumption of a composite of manufactures  m  and housing  h , constant across 

regions: 1U m h  , with the parameter   indicating the budget share of 

manufactures. The composite variable m  is a constant-elasticity-of substitution (CES) 

specification: 

1/

0

n

im m di




 

  
 
 , with im  being consumption of each variety i  and 

1/ (1 )    is the elasticity of substitution between varieties. 

 

Each manufactured variety i  is produced in region r  at price irp   and is sold across 

regions with trading costs. We assume iceberg transport costs, such that its price in 

                                                      
53 The assumption of a common distribution of abilities across regions could be a strong one given 
theories holding that certain subpopulations are more entrepreneurial than others (e.g., McClelland, 
1961). A common distribution would imply that each of these subpopulations (if they exist), have the 
same relative representation across regions. We will relax this assumption in the empirical model. 
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external market s   is (Hanson, 2005): rsd

is irp p e


 , with d  being the distance between 

markets r  and s  and  a parameter measuring unit transport costs. Given assumptions, 
the demand for the ith differentiated variety is defined by (see Fujita et al., 1999): 
 

(1 ) ( 1)

1

rs

ir

R
dd

ir s s ir r

s

q p Y e G p MP
      



  ,                            (4.1) 

With Y being total regional income, and G  the CES price index. MP  is the regional 
market potential, a synthetic measure of the size of surrounding markets in terms of 
incomes adjusted for purchasing power, negatively weighted by distance-dependent 
transport costs (Hanson, 2005).  
 
On the supply side, each entrepreneur (firm) produces a different variety and the 
production technology entails the use of a variable input of labour, here normalized to 
one, plus an input of labour fixed to production levels (the source of increasing returns).  
 

Labour is paid at a regional wage, rw , which also represents the opportunity cost of the 

entrepreneur, who can always earn this wage if he decides to be a salaried worker. To 
introduce entrepreneurs’ heterogeneity in the production technology, we borrow from 
Glaeser et al. (2010b) the idea of a managerial overhead cost 0  , here assumed to be 

decreasing in the individual’s managerial ability ( )ir A  . Accordingly, we specify the 

following cost function:  
 

   ir r ir ir r ir irCT w q k w q      ,                 (4.2) 

With irk  being the firm-specific fixed input of labour. Although these costs are fixed with 

respect to production levels for a given firm, the (constant across firms and regions) 
parameter 0    represents an elasticity of fixed costs with respect to the entrepreneurs’ 

“managerial ability,” i.e., it is a managerial efficiency parameter. Despite the extreme 
simplification of the entrepreneurial function, this representation of the production 
technology in a market structure of potentially-unlimitedly differentiated varieties is 
consistent with a view of the (able) entrepreneur as the individual (more) capable of 
recombining resources in more efficient ways to innovate and create value (Carree and 
Thurik, 2003). 54 
 
Given this cost structure, the profit function of the individual entrepreneur i   located in 
region r  is: 
 

                                                      
54One could think of alternative ways of incorporating differences in managerial ability. For instance, 
occupational choice models usually assume that greater ability translates into greater productivity via 
shifts outward in the production function (e.g. Lucas, 1978; Evans and Jovanovic, 1989). 
Alternatively, one could assume that managerial ability also entails marginal cost-efficiency. Both 
approaches add algebraic complications, but are inessential to the main thrust of the model, which is 
that endogenous entrepreneurs’ opportunity costs (wages) offset pro-entrepreneurship market-size 
effects. 
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 ir ir r ir r ip w q w       .                 (4.3) 

The monopolistic entrepreneur in the differentiated sector sets prices such that marginal 
benefit equals marginal cost; here, this yields the constant mark-up rule. Given marginal 
costs independence of individual ability, the price is the same for each variety produced 

in the region r as in the standard NEG core-periphery model: 
1

r
r

w
p







.           (4.4)      

 
      
Embedding the pricing rule (4.4) and the demand equation (4.1) into the profit function 
(4.3) this latter can be rewritten as: 
 

1

ir r r r iMP w w      ,                 (4.5) 

 with   
1

1
  
    . 

Most previous NEG-based models incorporating entrepreneurship rely on the zero-
profits entry condition to derive the equilibrium relationships. However, as pointed by 
Glaeser et al., (2010, page 4), the zero-profits equilibrium “takes entrepreneurship out 
of the model”, by implicitly assuming a horizontal supply of entrepreneurs across space. 
To incorporate the individual decision of starting a business in this spatial economic 
model, we follow an occupational choice setting. As in Lucas (1978), Evans and 
Jovanovic (1989), Parker (2005) and others, workers choose entrepreneurship as long 
as the returns to self-employment are at least as high as those of salaried labour. The 
free-entry occupational choice equilibrium condition is then: 
 

ir rw  .                   (4.6) 

By equating (4.5) and (4.6) one can arrive at a regional marginal ability function  rz   

defining the point at which the marginal entrepreneur located in region r  breaks even, 
i.e. the point at which incomes from the entrepreneurial undertaking equals the total 
costs (including production and the opportunity cost of not being a salaried worker). 
This function is decreasing in the regional MP and increasing in domestic wages: 
 

 
1/

1/ 1r r rz MP w
  


  .                            (4.7) 

Equation (4.7) states that, everything else constant, in areas of higher market potential, 
a lower level of managerial ability is needed to succeed in business, since interregional 
demand linkages provide opportunities for marginal (less able) entrepreneurs to make 
profits. The effect of an increase in the market potential is illustrated in Figure 4.2 as the 
shift to the left in the cut-off level of ability (from z to z’). The model thus retains the idea 
of larger demand as a favourable condition for entrepreneurship (Sato et al., 2012; 
Modrego et al., 2014). But at the same time, it casts a positive partial effect of domestic 
wages over z . Since the individual can access this wage (which is also what the 
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entrepreneur must pay his employees) by choosing salaried work, when wages are 
higher, less able potential entrepreneurs will rationally opt to be paid employees (Lucas, 
1978; Parker, 2005). This can be seen in Figure 4.2 as the displacement of the cut-off 
level of ability to the right, from point z to z’’. To avoid a trivial equilibrium with no 
entrepreneurs in the region r , at the point z  the net variable income should be higher 

than the opportunity cost of choosing to be an entrepreneur: 
1

r r rMP w w   . To avoid 

the result of no salaried workers (everyone an entrepreneur) not all ability levels can 

earn profits higher than the regional wage; that is, rz A . 

 
In this model, relationship (4.6) establishes a subtle but crucial difference from Sato et 
al., (2012), where regional variations in the opportunity cost of entrepreneurship 
(wages) are taken as exogenously determined. In this present treatment, we instead 
make the entrepreneur’s opportunity cost endogenous, following one of the main 
implications of the NEG core-periphery model, which is the positive dependence of 
regional wages on regional market potential (Fujita et al., 1999, Hanson, 2005). 
 

Figure 4.2. Partial effects of increases in market potential and domestic wages on the 
regional equilibrium level of managerial ability. 

 
 
Our strategy is to develop the labour market equilibrium to check whether this NEG’s 
core relationship is affected by the introduction of occupational choice elements in the 
model. We also assess the net effect of a shock in the MP on the regional supply of 
entrepreneurs. These net effects are both direct through business profits and indirect 
through equilibrium wages.  
 
The regional supply of entrepreneurs is the number of people with a level of ability above 
the cut-off point: 
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Analogously the regional supply of salaried workers  s

rl  is:  s

r r rl L F z .         (4.9) 

 

Given assumed technology, the firm-level demand for labour  d

irl  is: 

ir ir

d

ir ir r rl q MP w          , with  / 1    . This means, given the way the 

managerial ability enters the cost function, that less able entrepreneurs in the region will 
demand more labour per output, generating higher unit costs. In the absence of  
agglomeration externalities on production (as in Sato et al., 2012), this means that 
keeping everything else constant, regions with higher market potential will have more 
firms, of larger average size and lower average labour productivity.  
 
In turn, the regional demand for labour is given by (see Lucas, 1978): 
 

    1

r

d d
rr r ir r r r r

z

l L l dF L F z MP w k 


      .            (4.10) 

This is equivalent to the total number of entrepreneurs (firms) in equation 4.8 (the term 
outside brackets), multiplied by the average labour input per firm (the term in brackets). 
The latter is comprised of the (constant across firms in the region) variable labour input 
(first term in brackets) and the average fixed labour input per firm in the region ( rk ). 
This regional labour demand is increasing in the MP and decreasing in domestic wages 
(as are both the demand faced by each firm and the number of firms). 
 
Equalization of the regional labour supply (4.9) and the regional demand for workers 
(4.10) defines the equilibrium regional wages as a non-linear function of the MP: 
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  .              (4.11)

  

An implication of equation (4.11) is that ceteris paribus, a higher share of entrepreneurs 
translates into higher wages, because more entrepreneurship increases labour demand 
while reducing salaried-labour supply. Equations (4.7) and (4.11) solve the model for the 
regional equilibrium number of entrepreneurs (and salaried workers) and regional 
wages as a function of the MP. The two main model implications are:  
 
Proposition 1: Regional wages are increasing in the market potential. More specifically, 
as in the standard NEG core-periphery setting, the elasticity of wages with respect to 
changes in the MP is the inverse of the elasticity of substitution. 
 
Proposition 2: The equilibrium supply of entrepreneurs is invariant to shocks in the MP, 
as the higher profit-effect is completely offset by the opportunity-cost effect. 
 
We leave the formal proof of propositions 1 and 2 for the Appendix 4A, by means of a 
comparative statics exercise motivated by a marginal change in the MP. Instead, we 
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develop the intuition here. Figure 4.3 depicts the changes in the labour market triggered 
by a positive shock in regional MP, such as the building of a new road or a new (spatial 
targeted or not) public transfer program. The initial effect of an increased MP is a 
decrease in the regional break-even level of ability. This provokes a shift to the left of the 
supply of workers, as some individuals previously below the cut-off level of ability switch 
into entrepreneurship. Incumbent entrepreneurs now individually demanding more 
labour and new entrepreneurs demanding increasingly more labour shift the demand 
curve to the right, forcing wages to go up to restore the equilibrium (from point A to 
point B). Wages will increase to the original break-even level of ability, making marginal 
entrepreneurs switch into paid employment. This shifts the supply for labour to the right 
and the demand to the left. As demonstrated in the Appendix A, the net effect of these 
changes is a new equilibrium with the same share of entrepreneurs and paid workers 
but with higher wages, as point C in the figure. 55  
 
In this NEG-based model with only one production factor, the increase in wages is the 
only way the surplus generated by the increase in MP is shared between entrepreneurs 
and salaried workers. Additional rent is bid into both the entrepreneurial profits and 
into the wages of workers. The relative gains of the two groups depend on the size of the 

groups, but one can show that all participants regardless of ability   gain 

proportionally the same amount  1/  (see the welfare analysis in the Appendix 4B). 

The greater is the elasticity of demand, the smaller would be the potential mark-up of 
prices over marginal costs and smaller would be the total rents available to be shared 
between both entrepreneurs and salaried workers. 
 
The exactly compensating profit and opportunity cost effects driven by changes in 
market potential may seem, at first glance, an intuitively puzzling result, given the 
theories and empirical evidence supporting the positive relationship between market 
size or market potential and entrepreneurship (Audretsch and Fritsch, 1994; Sato et al., 
2012) and business density (Modrego et al., 2014). The result directly stems from the 
model’s structure: the constant mark-up rule, the production technology with only fixed 
costs depending on the managerial ability, and the free-entry equilibrium condition of 
entrepreneurs given by the equalization of business profits and wages. Combined, these 
conditions yield a proportional relationship between the opposing incentives 
conditioning the selection into entrepreneurship, which in turn leads to these symmetric 

                                                      
55 The results of the comparative static exercise maintain the size (and the ability distribution) of the 
regional economy by ignoring inter-regional migration. In the longer run, in absence of barriers to 
mobility, wage differentials triggered by an increase in a region’s market potential should lead to in-
migration of workers from other regions until equalization of real wages across regions is again 
restored. In general, the effects of a spatial reallocation of the population over the regional supply of 
entrepreneurs will depend on the distribution of abilities of in-migrants. For instance, if the incoming 
population were more skilled in management compared to locals, in-migration would lead to an 
increase in the proportion of self-employed. In this respect, there is mixed evidence regarding 
entrepreneurs’ mobility. While some studies point to skilled workers as being more mobile, such as 
in the “footloose entrepreneur” models (Forslid and Ottaviano, 2003), others indicate that 
entrepreneurs would actually be mainly immobile (Michelacci and Silva, 2007). We have no evidence 
in this regard for the case of Chile, but there is evidence that in general, interregional mobility would 
be constrained in the country, at least in the last decades (Soto and Torche, 2004; Cummings and di 
Pasquale, 2002). Such lines of inquiry are, however, beyond the scope of this present paper and are 
part of a future research agenda. 
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shifts in the labour market.56 This main prediction can be interpreted as consistent with 
some empirical evidence from developed economies discarding the hypothesis of places 
with abnormal business returns as a main explanation for the spatial variation of 
entrepreneurship (Glaeser et al., 2010b). Although the underlying mechanisms should 
apply regardless of the context of application, the proposed model could be particularly 
relevant for developing countries, where the local supply of entrepreneurs is likely to be 
more responsive to changes in local wages. 
 

Figure 4.3. The labor market equilibrium – effects of an increase in the market potential. 

 

Greater market potential shifts labor demand rightward, from lsr to lsr’, raising wages from w*r to 
w*r’ (from point A to point B). Increased wages draws marginal entrepreneurs to switch back into 
paid employment, thus increasing the supply of labor and decreasing demand (from point B to point 
C). The net effect of these changes is a new equilibrium with the same share of entrepreneurs and 
paid workers but with higher wages, as point C. 
 

 

                                                      
56 There are ways to modify this sharp result of the model. One is to assume an additive utility function 
that includes a subjective element of personal satisfaction of being self-employed, as in Blanchflower 
and Oswald (1998). In such case, the individual equates the sum of pecuniary and non-pecuniary 
utility of entrepreneurship with the wage income utility of being a salaried worker. In equilibrium, 
marginal entrepreneurs will end up earning less than the regional wage and the opportunity-cost 
effect will more than compensate the entrepreneurial-utility effect, leading to lower entrepreneurship 
rates in presence of an increase in the MP. While appealing, such an approach would create an 
identification problem in the empirical strategy we devise to test the trade-offs driven by location over 
entrepreneurship, because it introduces an additional unobservable parameter. Another option is to 
include a spatially-variant start-up cost, which would lead to the opposite equilibrium result. We lack 
of an appropriate proxy in the empirical analysis. 
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Finally, the model predictions rest on what seems to be quite restrictive assumptions. 
Closer to the spirit of Glaeser et al., (2010) and Parker (2005), and unlike NEG 
frameworks of footloose entrepreneurs making active decisions regarding location, the 
model focuses on the effects of spatial demand linkages on the supply of entrepreneurs 
in a regional pool of individuals facing occupational choices. This is consistent with 
empirical evidence that points to entrepreneurs creating firms based on local economic 
conditions they observe and place-specific resources they can access, as the main 
mechanism behind regional variation in entrepreneurship (Kangasharju, 2000; 
Michelacci and Silva, 2007). This mechanics seems particularly plausible in the context 
of developing economies, where self-employment is mostly related to small and in many 
cases informal firms started by the local population. As shown in the next section, the 
proposed mechanism fits well to the case of municipal entrepreneurship rates in Chile. 

4.3   Empirical implementation 

The main implication of the proposed model is a hypothetical countervailing effect of 
location over the regional supply of entrepreneurs. In this section, we devise an 
econometric strategy to test for such location-related mechanism emphasized by the 
model.  
 
We start from the regional supply of entrepreneurs (equation 4.8). To arrive at a specific 
functional form, we follow Lucas (1978) and assume a Pareto distribution function for 

the entrepreneurial ability:   1F A     , with 0   being a parameter that here 

measures the elasticity of the supply of entrepreneurs to the managerial ability. 
 
 
Expressing the equilibrium supply of entrepreneurs (4.8) in rates and totally 
differentiating yields: 
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.                (4.12) 

 

Taking the total differential of the regional marginal ability function (equation 4A.1 in 

the appendix) and rearranging terms: 
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which is a good approximation provided rMP  is sufficiently large relative to rw . 57 

 
Combining (4.12) and (4.13): 
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.              (4.14) 

 

Equation (4.14) reflects a log-run equilibrium relationship. However, in practice 
observed entrepreneurship rates likely deviate from such a state, so we propose the 
following dynamic linear reduced-form:  
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λ x .         (4.15)      

In equation (4.15) 1  captures path dependencies in regional entrepreneurship 

dynamics (Fritsch and Mueller, 2007; Andersson and Koster, 2011).  r accounts for 

time-invariant features of regional economies potentially affecting the supply of 
entrepreneurs, such as institutions (Boettke and Coyne 2003; Saxenian 1994) or 
regional entrepreneurial culture (Davidson and Wiklund, 1997). In terms of the model 
in the previous section, these fixed-effects may reflect place-specific parameters shaping 

the regional ability distribution functions   rf  . Vector x contains other economic 

and demographic variables suggested in the literature as potentially conditioning the 

supply of entrepreneurs (Reynolds et al., 1995; Blanchflower and Oswald, 1998). td  are 

time dummies to reflect transitory shocks common to all regions. 
 
 
Time-differencing (4.15) eliminates the regional fixed-effect, such that the final 
estimation equation is: 
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λ x          (4.16)    

Equation (4.16) is the empirical counterpart of our comparative statics exercise in Figure 
4.3 and Appendix 4A. It models the process of net entry into entrepreneurship as a 
response to changes in the regional market potential and regional wages.  
 

                                                      

57 In our dataset 
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ranges from 1 to 1.008. 
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Our main tests of hypothesis are the following: 
 

 2 0  , 3 0  .                (4.17a) 

A more stringent implication arising from relationship (14) is: 
3

2

1





   ,       (4.17b)          

consistent with the monopolist’s maximizing behaviour. Previous estimates of 
parameter   for Chile being around 1.5 to 1.8 (Modrego et al., 2014) provide a 
benchmark for further validation of the model. 
 
To compute regional market potential, we follow Hanson (2005) and make use of the 
equilibrium sorting of workers, given by equalization of real wages across regions: 
 

 

.                          (4.18)  

 

Solving for sG  in (4.18) and raising the resulting expression to  1  , yields (see 

Hanson, 2005):  
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Where 
h

sp indicates housing prices and C is a function of constant terms across regions 

(Hanson, 2005). Replacing (4.19) in (1) and omitting the constant C yields the following 
market potential function used in the empirical application: 
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Note that our main theoretical restriction entails the estimation of the elasticity-of-
substitution parameter,  , which is at the same time part of the market potential 
function (4.20), one of our two principal covariates. Instead of relying on non-linear 
techniques that may carry some problems in the context of instrumental variables 
estimation (see Mion, 2004), we follow Fingleton (2006), Fingleton and Fisher (2010) 
and others in taking previous estimates of structural NEG parameters when computing 
the MP function in each region. We choose the following values estimated for Chile by 
Modrego et al., (2014) (average of columns 1 to 4 in Table 2): 0.87  , 40   and 

1.6  . If the proposed theory fits the Chilean data, one should expect the term 
3
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to not be different (statistically speaking) to this value of  assumed for MP’s 
calculation. 
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Model (4.16) is estimated by means of the generalized method of moments (GMM) 
estimator proposed by Arellano and Bond (1991) (A-B). This is currently a standard 
econometric technique for estimating dynamic panel models, and a powerful tool for 
reduced-form NEG equations with endogenous regressors (Mion, 2004). Despite that, 
there are still very few applications of the A-B method in empirical NEG studies.   

4.4   The data 

Our data source are ten rounds of the Chilean National Survey of Socioeconomic 
Characterization (CASEN) conducted in the years: 1990, 1992, 1994, 1996, 1998, 2000, 
2003, 2006, 2009 and 2011.58 The variables were collected at the level of comunas 
(municipalities), the lowest administrative unit in the Chilean administrative hierarchy 
(342 in 1990).59 The variables were built for the group of comunas for which CASEN’s 
design yields a representative sample in each round (called “self-represented comunas”, 
see Mideplan, 2005). As such set of comunas varies in each round of the survey, we 
ended up with an unbalanced panel of 2,305 observations, which include observations 
for 331 of the 342 comunas in the country.  
 
Our dependent variable (entrepreneurship rates in the theoretical model) is the 
proportion of self-employed plus employers to the working population, consistent with 
our occupational choice framework and also a traditional metric in empirical analysis of 
entrepreneurial activity (see Parker, 2009). It excludes self-employed and employers in 
the natural resources (NNRR) primary sector (farmers, artisan fishermen), as 
entrepreneurship is usually associated with non-farm proprietorship (e.g. Goetz and 
Rupasingha, 2009). Salaried workers in the NNRR primary sector were also excluded as 
a model with a tradable industry under increasing returns and monopolistic competition 
is largely irrelevant in this context (Fingleton, 2006).  
 
Following the standard practice, we calculate wages as the average income of the main 
occupation of salaried workers in the comuna (Paredes, 2013). To avoid obvious 
aggregation biases, we calculate the municipal market potential in relation to a set of 51 
comunas (the set s in equation 4.20) that are self-represented in all CASEN rounds in 
the 1990-2011 period. This set encompasses most of the major local markets, including 
all the regional capital cities and most of the largest provincial capitals. Regarding the 
MP variables, regional incomes were taken as the sum of total (from all sources) incomes 
of all households in the comuna and housing prices were proxied by the average imputed 
housing rental value in the comuna. Monetary variables were expressed in monthly 
thousands Chilean pesos (base December 2009), deflated by the consumer price index 
reported by the Central Bank of Chile.60 A matrix of distances between municipal capital 
cities was taken from the Ministry of Public Works and distances were expressed in 
thousands of kilometres.61  

                                                      
58 There was also a round in 1987, which is currently unavailable in CASEN’s website: 
http://observatorio.ministeriodesarrollosocial.gob.cl/casen_obj.php  
59 New comunas created during the period of analysis were treated as being part of the original 
comuna. 
60 http://si3.bcentral.cl/Siete/secure/cuadros/home.aspx  Last accessed: March 4, 2014. 
61http://www.vialidad.cl/productosyservicios/paginas/distancias.aspx  Last accessed: December 19, 
2013. 

http://observatorio.ministeriodesarrollosocial.gob.cl/casen_obj.php
http://si3.bcentral.cl/Siete/secure/cuadros/home.aspx
http://www.vialidad.cl/productosyservicios/paginas/distancias.aspx
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To test for the robustness of results in the base-specification, we include socio-
demographic and economic variables shown as conditioning the regional supply of 
entrepreneurs. We first consider the share of municipal population above 24 years old 
with complete university (tertiary) studies, with the a priori expectation being an 
entrepreneurs’ supply increasing, ceteris paribus, with greater levels of education, as 
more skilled individuals are more likely to succeed in self-employment (Parker, 2005; 
Robinson and Sexton, 1994). We also include the percentage of people in mid-labour 
career in the comuna (i.e. between 35 and 45 years old), a variable indicating the share 
of people at the moment of the life-cycle supposedly most favourable for starting the 
own business. Results for the U.S. indicate that this variable is positively related to local 
business start-up rates (Reynolds et al., 1995). We also include a Herfindhal index of 
economic diversification, based on workers occupations according to the 1-digit 
International Standard Classification of Occupations (ISCO). It ranges from 0 (total 
specialization) to 100 (perfect diversification) and it is intended at capturing 
productivity and innovation-enhancing diversification (also called Jacobs) externalities 
(see Glaeser et al., 1992). Finally, the proportion of women in the population, since 
women have been regarded as economically and institutionally limited to self-
employment (Hundley, 2001). 

4.5   Results 

Exploratory analysis 
 
Figure 4.4 depicts the three main relationships derived from the theoretical model. 
Panel a shows a weak but positive association between changes in the market potential 
and changes in self-employment rates in Chilean comunas ( 0.119  ). This simple 

correlation is small, although not inconsistent, when compared to the predictions of 
previous NEG models of entrepreneurship (Sato et al., 2012; Modrego et al., 2014) and 
also when compared to empirical results from several countries pointing at a robust 
positive correlation between agglomeration and entrepreneurial activity (Audretsch and 
Fritsch, 1994; Reynolds et al., 1995).  
 
Panel b in turn, indicates a virtually non-existent simple correlation between wage 
variations and changes in self-employment rates ( 0.018   ), which goes against the 

mechanism underlying most occupational choice models and vast empirical evidence 
from different countries (Parker, 1996; Belso Martínez, 2005). On the other hand, Panel 
c shows a strong positive association between changes in market potential and changes 
in wages ( 0.736  ). This result is consistent with Proposition 1 above (that regional 

wages are increasing in market potential) and with empirical evidence in countries as 
diverse as the U.S. (Hanson, 2005), Italy (Mion, 2004) and China (Hering and Poncet, 
2010).  
 
Taken as a whole, these three pieces of information suggest that the simple correlations 
between regional self-employment rates, market potential and wages may be obscured 
by their mutual interdependencies. Market potential actually seems to exert part of its 
influence over regional self-employment rates indirectly through wages, what possibly 
explains the nil (instead of strongly negative) relationship between changes in wages and 
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entrepreneurship rates in Figure 4.4b. Further, if the (negative) opportunity cost-effect 
driven by higher wages offsets the (positive) profit-effect driven by spatial demand 
linkages, as the model above emphasizes, one would expect patterns similar to those in 
Figure 4.4.  
 
These underlying trade-offs can be better assessed through estimation of regression 
parameters reflecting the ceteris-paribus partial effect of each covariate on the 
dependent variable. Along with parameter restrictions (4.17a) and (4.17b), this is a 
demanding statistical test of the proposed theory. We now present estimates of our 
econometric specification. 
 
 
Dynamic panel estimates 
 
As noted above, the observations are irregularly spaced (with two or three-year intervals, 
depending on the period). This varying interval length introduces several problems in 
the context of dynamic panel models (see Millimet and McDonough, 2013). Millimet and 
McDonough (2013) evaluate a range of estimators for panels with irregular spacing, 
including the A-B estimator, and conclude that they are all inconsistent in presence of 
endogenous regressors (see Table 3 in Millimet and McDonough, 2013). Wages and the 
market potential function are jointly determined in the theoretical model proposed here, 
so their exogeneity in the estimated model would be unwarranted. For these reasons, we 
estimate the dynamic panel equation (4.16) for two regularly-spaced period: 1990-2000 
(two years between rounds) and 2000-2009 (three-year intervals). Nevertheless, we 
also provide estimates for the whole 1990-2011 period with irregular intervals, while 
acknowledging the inconsistency of the A-B estimator in this case, to assess the 
implications for our results of not considering the unequal spacing between time spans. 
 
Following the standard practice in applied studies using dynamic panel estimation, we 
use second-order lagged values and lagged differences to instrument the endogenous 
variables. The instrumentation strategy was supported by the results of the well-known 
Hansen test of overidentifying restrictions and also by the “Difference-in-Hansen” 
specification test of exogeneity of sub-sets of instruments (see Arellano and Bond, 1991). 
The identifying assumption of absence of serial correlation of errors in the model in 
levels (equation 4.15) was tested with the use of the Arellano and Bond (1991) second-
order serial correlation test of errors in the differenced specification. 
 
Table 4.1 summarizes the regression results of the GMM estimation of the model (4.16). 
In columns (1) and (2) we present the results for the period 1990-2000, including 
observations for 143 comunas in the estimation sample. In columns (3) and (4) we 
present the results for the period 2000-2009, where the number of survey rounds falls 
from six to four, although the number of comunas in the estimation sample increases to 
300, because of the inclusion of a large number of smaller municipalities not sampled 
during the 1990s. In columns (5) and (6), the results are for the whole 1990-2011 period, 
what yields 324 comunas in the estimation sample. Columns (1), (3) and (5), report the 
estimates for the base model, i.e. without including additional regressors other than 
those implied by the relationship in equation (4.14). In columns (2), (4) and (6) we 
include the additional controls. Both the Hansen J and the Arellano-Bond serial 
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correlation tests support model specification in our four main variants of model (16) in 
columns (1) to (4).
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Figure 4.4. Changes in market potential, wages and entrepreneurship rates in Chilean comunas (logs) 
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For the first estimation period, the base model (column 1) yields an estimated elasticity 
of self-employment rates with respect to market potential of 0.52, which is highly 
significant even with Windmeijer-corrected standard errors (Windmeijer, 2005). This 
value is around twice as large as the non-linear, two-step GMM estimates in Modrego et 
al., (2014) for the elasticity of the number of firms per capita with respect to the market 
potential measure (between 0.23 to 0.25). The estimated elasticity of the self-
employment rate with respect to domestic wages (–0.78 in column 1 of Table 4.1) is in 
line with theoretical expectations and significant at conventional levels. Furthermore, 
restriction (4.17b) - that casts the elasticity of substitution as the negative of the ratio 
between the marginal effects of wages and market potential - yields a value of around 
1.5, very close to the a priori value (1.6) used in the MP calculation in order to avoid the 
non-linearity of the parameters in estimation. This comparison gives further support to 
our estimates, since the a priori value of  was obtained for a model of the number of 
firms per capita, a  metric of business activity closely related, but certainly different, to 
the dependent variable in this present analysis. Moreover, these previous estimates were 
based on a different dataset and a different estimation period (2005-2010). 
 
Finally, the autoregressive term is positive and statistically significant. The estimated 
coefficient lays between the downward-biased fixed-effect estimation and the upward-
biased OLS in levels, both unreported, which serves as an additional specification test 
(see Bond, 2002).62 The positive and significant coefficient for the lag dependent 
variable would confirm the importance of dynamic adjustments in local 
entrepreneurship rates. In particular, this result supports for the Chilean case the 
existence of a path-dependent local entrepreneurship dynamics, a pattern also 
documented for business start-up rates in Sweden (Andersson and Koster, 2011). Along 
with the fairly significant effect of our two main explanatory variables (wages and MP) 
the regressions results in column (1) point at spatio-temporal persistence of local 
entrepreneurship in the country (Fritsch and Mueller, 2007; Andersson and Koster, 
2011). 
 
The inclusion of additional regional controls (column 2) brings no major qualitative 
changes in the results compared to those in column (1). Estimated MP and wage 
elasticities are very similar and still significant, but the coefficient for the lagged 
entrepreneurship rates decreases substantially (0.16). The implicit elasticity of 

substitution    remains above one (1.3), highly significant and with a 95 per cent 

confidence interval containing the a priori value used in constructing the MP variable. 
Notably, additional controls provide no explanatory power, with the exception of the 
economic diversity index, showing a negative coefficient that suggests specialization 
(Marshallian) instead of diversification externalities. Still, the Wald test fails to reject 
the joint insignificance of these four additional variables (p-value = 0.17). Moreover, the 
sign of the education parameter, as well as those for the share of women and workers in 
mid-career are all contrary to the initial expectations, although highly not significant 
individually. 
 
Results for the 2000-2009 period in columns (3) and (4) preserve the main conclusions 
obtained for the 1990s. First, the estimates confirms the significant positive and negative 
effect of the market potential variable and wages respectively, either with (column 3) or 

                                                      
62 Available upon request 
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without (column 4) the inclusion of additional controls. The elasticity of 
entrepreneurship rates with respect to the market potential variable is now much closer 
to estimates by Modrego et al., (2014), which were obtained for a closer period (2005-
2010). Comparing both specifications across periods (i.e. columns 1 with 3 and 2 with 
4), the implicit elasticities of substitution are now slightly lower, around 1.3 and 1.1 
respectively, but still highly significant and with a 95 per cent confidence interval that 
contains the a priori value in both cases. Again, additional controls are not statistically 
significant, not even the diversification index. The most notable change is, nevertheless, 
the considerable reduction in the estimated coefficient for the lagged dependent 
variable, which is now not significant. This is to some extent an expected result, as 
persistence should decrease as the time interval between observations grows. 
Nevertheless, the sharp reduction and the loss of significance of the autoregressive 
coefficient in columns (3) and (4) is notable, because the length of the intervals for the 
2000-2009 period is only one year longer than that of 1990-2000. Finally, although the 
Hansen J test supports the validity of the instruments, due to the small number of 
periods we were unable to perform the A-B test of second-order serial correlation, so we 
cannot fully dismiss the possibility of specification errors. 
 
Finally, columns (5) and (6) report our (theoretically biased) estimates for the whole 
period. The main conclusion is that, given our main hypothesis, not considering the 
variable interval length for the data brought no serious consequence given the main 
hypothesis in this particular application. As expected, the autoregressive parameters lay 
in between those obtained for the two and three-years intervals, which in this case 
implies inconclusive results in regard of entrepreneurship persistence. More important, 
for our main two variables, the expected sign and significance is preserved. Parameter 
restriction (4.17b) still holds and remains very similar (1.3 to 1.4) to the estimates for the 
other periods and to the a priori value. Finally, comparing the results in columns (1), (3) 
and (5) with those in columns (2), (4) and (6), one can only come to the conclusion that 
it is hard to anticipate the effect of omitting the varying-time interval in the case of the 
non-autoregressive covariates. As shown in Millimet and McDonough (2013), such 
effect will in general depend on their own dynamic behaviour.    
 
Some robustness checks 

The complexity of entrepreneurship as an economic phenomenon always makes the 
selection of an empirical metric a difficult task (see for instance Parker, 2009; Glaeser 
and Kerr, 2009). In this particular case, it could be argued that the share of business 
owners in a municipality could be a better empirical counterpart for the 
entrepreneurship rates in the theoretical model. Therefore, we re-estimate model (4.16) 
by restricting the dependent variable to a measure of the share of non-farm employers. 
Table 4.2 summarizes the results obtained using this employer-only alternative 
dependent variable. Comparing the results in Tables 4.1 and 4.2, we conclude that the 
main relationships in this study are still robust to the redefinition of entrepreneurship. 
In particular, coefficients associated to the market potential variable remain positive and 
significant in the six model specifications, although the rate of employers proves to be 
more sensitive to changes in market potential than the rate as measure by employers 
plus self-employed. Similarly, the coefficient on wages remains larger than the elasticity 
with respect to the MP function in the six model specifications. Therefore, the implicit 
elasticity of substitution (4.17b) remains greater than one, and actually within the same 



91 

 

range as those reported in Table 4.1. The most notable change in this set of estimates is 
the small and insignificant parameter for the autoregressive term, even for the 1990-
2000 period. This last result indicates that there is little or no evidence of persistence in 
local entrepreneurship in Chile when measured by the rate of employers in the labour 
force.  
 
Taking together, the results in Table 4.1 and 4.2 are theoretically-consistent and 
statistically robust with respect to model specification and estimation period. The results 
confirm the positive partial effect of the MP and the negative effect of domestic wages 
on municipal self-employment rates in the country. More importantly, in all the 
estimations the implicit elasticity of substitution is consistent with theoretical 
expectations (greater than one), and not substantially different, statistically speaking, 
from the previously estimated value for Chile obtained from a non-linear model 
(Modrego et al., 2014).  
 
Still, we performed further robustness checks by varying the a priori elasticity of 
substitution in the computation of the market potential variable. For values of 

 2,3,4  , the six specifications in Table 4.1 and Table 4.2 yielded partial elasticities of 

regional entrepreneurship rates with respect to market potential and wages according to 
model’s predictions and individually significant at least at the 10 per cent. Furthermore 
the parameter restriction (equation 4.17b) is verified and yielded intervals that at 
standard confidence levels contain the a priori value. 63 
 
Finally, modifiable aerial unit considerations are presumably important, as comunas 
could not be the most accurate representation of Chilean local economies. Therefore, we 
re-estimated the model at the level of 44 Provinces, which means with less than 200 and 
100 observations for each sub-period respectively.64 Although in this case finite sample 
biases of the A-B estimator impedes being confident about the results, estimates proved 
to be consistent with the model for the base specification. For the whole 1990-2011 
period and for the 2000-2009 sub-period, results for the base model were qualitatively 
similar to those obtained for the municipal level. In the case of the 1990-2000 period 
(the smaller sample), results for the model of entrepreneurship measured as the share 
of employers only yielded a parameter restriction (4.17b) lower than one.   
 
Taken as a whole, the empirical evidence provides a consistent support to the location-
driven trade-off between profit effects and opportunity-costs effects conditioning the 
regional supply of entrepreneurs in Chile. Consequently, the spatial occupational choice 
model proposed here provides a convincing explanation to the weak spatial association 
between market potential and entrepreneurship rates in Chile, and perhaps for other 
developing countries showing a similar pattern. One may argue that given the large value 
used for the distance decay parameter in the computation of the market potential 
variable, our results could be observationally-equivalent to the effects of domestic 
market size and/or urbanization externalities in domestic markets. We believe that this 
is not the case here, as the market potential was built taking into account the distance to 
51 major municipalities, and therefore, for most observations in the sample, home-
market effects are not included. 

                                                      
63 Available upon request. 
66 Available upon request 



92 

 

4.6   Conclusion 

The development of spatial economic models and methods has increased our 
understanding of the role of spatial demand linkages and localization externalities in 
shaping the geographic distribution of entrepreneurial activity. To date, however, most 
studies have fallen short in crafting microeconomic foundations for the role of location 
in the individual’s decision to become an entrepreneur. This paper aims at contributing 
to such a line of research. 
 
The proposed model is the first NEG-based framework that makes explicit the trade-offs 
driven by market potential in the occupational choice of entrepreneurship versus wage 
employment. Higher MP has a positive or pull effect on entrepreneurship through 
providing market opportunities for business profits, but at the same time it has a 
negative influence through its positive effect on wages, the opportunity cost of being an 
entrepreneur.  
 
The model presented in this paper makes a twofold contribution. For the spatial 
economics literature, it introduces explicitly entrepreneurs’ heterogeneity as another 
factor, which, along with agglomeration externalities, can determine regional 
differences in entrepreneurship rates, average firm size, average firm costs, and labour 
productivity. The implication is that everything else equal, locations with better market 
access allow less cost-efficient (able) firms (entrepreneurs) to thrive. For the 
occupational choice literature, the model addresses the effect of location on the two key 
economic variables that determine the selection into entrepreneurship: entrepreneurial 
profits and wages. 
 
The model proposed here inherits many of the rigidities of the standard spatial Dixit-
Stiglitz framework, especially its structure of monopolistic competition with constant 
mark-up over marginal labour costs. It is this structure what leads to the result that, in 
equilibrium, the profit and opportunity cost-effect exactly offset each other. But at the 
same time, it is flexible enough to allow different equilibrium results. For instance, one 
can relax some simplifying assumptions, such as a common managerial ability 
distribution across regions, or one can introduce additional elements, such as non-
pecuniary motivations to choose entrepreneurship or spatial differences in start-up 
costs. Such extensions could well account for different geographic patterns perhaps 
observed in other countries in spatially-explicit occupational choice settings. 
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Table 4.1. Estimation results for model (4.16). Dependent variable: log rates of employers + self-employed in Chilean comunas.  
 
PARAMETERS (standard 
errors) /1 

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

Lag log entrep. rate 0.250*** 0.159** 0.130 0.042 0.130** 0.066 

 (0.082) (0.079) (0.083) (0.077) (0.052) (0.057) 

Log Market Potential 0.515** 0.567*** 0.295** 0.408*** 0.311*** 0.329*** 

 (0.205) (0.188) (0.140) (0.131)  (0.109) (0.113) 

Log wage -0.782** -0.763** -0.404** -0.435** -0.428*** -0.425*** 

 (0.348) (0.308) (0.197) (0.181) (0.154) (0.151) 

Log share with university studies  -0.078  -0.094  -0.041  

  (0.148)  (0.060)  (0.049) 

Diversification index  -2.616**  0.057  0.068 

  (1.047)  (0.328)  (0.129) 

Log share of women   0.350  -0.021  0.190 

  (0.387)  (0.286)  (0.238) 

Log share in mid-labor career  -0.049  -0.136  -0.089 

  (0.129)  (0.087)  (0.067) 

ESTIMATED SIGMA       

Sigma 1.517***  1.346*** 1.370***  1.065***  1.375*** 1.291*** 

 (0.402) (0.461) (0.391) (0.356) (0.266) (0.277) 

STATS       

N 361 361 576 574 1,440 1,435 

Global significance P-val  0.003 0.030 0.040 0.015 0.000 0.000 

P-val serial correlation test (1st 
or.) 

0.000 0.000 0.000 0.000 0.000 0.000 

P-val serial correlation test (2nd 
or.) /2 

0.930 0.417 n.a. n.a.  0.247 0.196 

Instruments L2.y, LD.MP, LD-
L2D.w 

L2.y, LD.MP, LD-
L2D.w, LD.x 

L2.y, LD.MP, LD-
L2D.w 

L2.y, LD.MP, LD-
L2D.w, LD.x 

L2.y, LD.MP, LD-
L2D.w 

L2.y, LD.MP, LD-
L2D.w, LD.x 

P-val Hansen/Sargan J 0.343 0.400 0.351 0.511 0.311 0.325 

Estimation period 1990-2000 1990-2000 2000-2009 2000-2009 1990-2011 1990-2011 

Notes: /1 All specifications include year dummies. Windmeijer-corrected standard errors. /2 n.a. = not available.
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Finally, this paper has left open some interesting questions that deserve more theoretical 
work as well as empirical evidence, such as, for example, what are the potential effects 
of interregional mobility on regional entrepreneurship rates? This is a relevant question, 
because migrants are potentially different in their managerial skills and are perhaps 
differentially able to take advantage of place-specific assets and resources. Also, it is 
possible to incorporate and test for different mechanisms behind the spatial variation of 
entrepreneurship induced both by opportunity and by necessity. 
 
 
 
 
 
 
 
 
 



95 

 

Table 4.2. Estimation results for model (4.16). Dependent variable: log rates of employers in Chilean comunas.  
 
PARAMETERS (standard 
errors) /1 

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

Lag log entrep. rate 0.005 0 .024  -0.010 0.006 0.037 0.014 

 (0.065) (0.067) (0.059) (0.065) (0.045) (0.048) 

Log Market Potential 2.136*** 2.097*** 0.846** 0.975** 0.915*** 0.979*** 

 (0.688) (0.735)  (0.425) (0.482) (0.277) (0.316) 

Log wage -3.544*** -3.275*** -1.164* -1.432* -1.227*** -1.044** 

 (1.089) (1.082)  (0.782) (0.435) (0.440) 

Log share with university studies  0.015  -0.018  -0.033 

  (0.439)  (0.312)  (0.179) 

Diversification index  -2.124  -1.374  -0.429 

  (3.443)  (2.366)  (0.488) 

Log share of women    -0.955  0.043  0.350 

  (0.934)  (1.404)  (0 .675)  

Log share in mid-labor career  -0.126  0.277  0.077 

  (0.379)  (0.308)  (0.221) 

ESTIMATED SIGMA       

Sigma  1.659***   1.561***  1.376***  1.469** 1.341*** 1.066*** 

 (0.248) (0.321) (0.435) (0.624) (0.293) (0.325) 

STATS       

N 327 327 479 479 1,179 1,179 

Global significance P-val  0.001 0.007 0.000 0.000 0.000 0.000 

P-val serial correlation test (1st 
or.) 

0.001 0.002 0.000 0.000 0.000 0.000 

P-val serial correlation test (2nd 
or.) 

0.256 0.217 n.a. n.a. 0.533 0.523 

Instruments L2.y, LD-L2D.MP, 
LD-L2D.w 

L2.y, LD-L2D.MP, 
LD-L2D.w, LD.x 

L2.y, LD-L2D.MP, 
LD-L2D.w 

L2.y, LD-L2D.MP, 
LD-L2D.w, LD.x 

L2.y, LD-L2D.MP, 
LD-L2D.w 

L2.y, LD-L2D.MP, 
LD-L2D.w, LD.x 

P-val Hansen/Sargan J  0.218 0.682 0.417 0.327 0.152 0.280 

Estimation period 1990-2000 1990-2000 2000-2009 2000-2009 1990-2011 1990-2011 

Notes: /1  All specifications include year dummies. Windmeijer-corrected standard errors. /2 n.a. = not available.
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Appendix 4A – Proof of propositions 1 and 2 

Totally differentiating (4.5) and rearranging terms yields: 

r r r
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which proves proposition 1.         

Appendix 4B - Welfare analysis 

Differentiating the profit equation (4.5), using (A.3) and substituting terms:  

  11 1 1r r r iir irr r r

r r r r r

MP w wd MP w dw

dMP MP w dMP MP

     



   
   .           (4B.1) 

 

(A.3) and (B.1) means that all participants gain proportionally the same from an increase 

in the regional MP: . 

 

To analyse the allocation of surplus in aggregate terms, let r be the total surplus in the 
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Using (A.3) and (B.1) the effect of a shock in the regional market potential on the total 
surplus is: 
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Chapter 5 

5. Regional entrepreneurship and innovation in 
Chile: A knowledge matching approach65 

Abstract 
 
This paper presents a model of regional innovation based on the matching of research 
and entrepreneurial skills. We provide a method of empirically testing the model using 
a dynamic knowledge matching (KM) function, which is applied to data on patent 
applications and new firms in Chilean municipalities for the period 2002-2008. The 
estimations confirm the explanatory power of the KM mechanism regarding the spatial 
variation of innovation in the country, a result that is largely robust to consideration of 
other main hypotheses of regional innovation. This evidence warrants further 
consideration of the spatial dimension of innovation in the country. It also suggests that 
there are unexploited synergies to be had between support policies for innovation and 
support policies for entrepreneurship in the context of regional development initiatives. 
 

5.1   Introduction 

Conventional wisdom among policy makers and many academics holds that 
entrepreneurship is a necessary condition for regional growth. As a consequence, the 
promotion of business creation has become a key component of regional development 
strategies across the world (Gilbert et al., 2004). The regional studies literature stresses 
entrepreneurship’s effects on job creation (Acs and Armington, 2004), on productivity 
(Bosma et al., 2011), on competitiveness (Huggins 2003) and on the restructuring of 
regional economies (Audretsch and Keilbach, 2004). But it is also true that 
entrepreneurship is only one among many paths for regional growth (Audretsch and 
Fritsch, 2002); and under some circumstances, it may bring some negative short-run 
effects due to the crowding out of incumbent firms and labor-saving technological 
change (Fritsch and Mueller, 2004). 
 
Entrepreneurs perform a range of functions in the process of economic development 
(Carree and Thurik, 2003) and endogenous growth theories have delivered new insights 
regarding the importance of entrepreneurship in competition-led processes of 
innovation. Some of these models are rooted in the Schumpeterian tradition, focusing 
on the entrepreneurial function of discovery and invention (Grossman and Helpman 
                                                      
65 Chapter published as: Modrego, F., McCann, P., Foster, W., Olfert, M.R. 2014. Regional 
entrepreneurship and innovation in Chile: A knowledge matching approach. Small Business 
Economics, 44: 685-703. © Springer. 
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1991; Aghion and Howitt 1992). In this present paper, however, we inquire into another 
role for the entrepreneur, that of liaison between basic scientific knowledge and market 
innovation. 
 
We present a relationship between regional levels of entrepreneurship and innovation 
based on the model by Michelacci (2003) of matching between knowledge and 
entrepreneurial skills. This is an economy-wide general equilibrium model with 
endogenous growth, where innovation is the result of a random match between the stock 
of knowledge in the economy and the number of free entrepreneurs. These 
entrepreneurs (unattached to incumbent firms) are willing to incur the costs of 
searching and implementing scientific inventions, and establish new firms in which the 
new knowledge is commercialized. Rational agents, in turn, choose between 
entrepreneurship and research activities in response to the expected return to 
alternative occupations. At the same time, relative expected profits determining 
occupational choices are a function of the rate of technological progress, a parameter 
directly related to the frequency of innovations. The model gives rise to an estimable 
knowledge matching (KM) function casting the number of innovations as a function of 
the stock of researchers and the level of entrepreneurship in the economy.   
 
We test the model with a panel dataset of patent applications and new firms in Chilean 
municipalities, two empirical measures that closely proxy for the innovation and 
entrepreneurship variables that are the focus of the matching-based framework. Despite 
being the subject of increasing theoretical development and policy interest, empirical 
testing of the relationship between entrepreneurship and innovation is limited. There 
are mostly national or sectorial studies like Braunerhjelm, et al. (2010) or Michelacci 
(2003), but very little verification is available at the sub-national level. It is at the local 
level where entrepreneurship-mediated knowledge diffusion is most likely to be 
expressed (Acs and Plummer, 2005). One notable study at the local level is that by Acs 
and Plummer (2005), who confirm using a panel of counties in the State of Colorado 
that new ventures are more efficient than incumbent firms in turning basic knowledge 
into economic knowledge. Beugelsdijk (2007) found that entrepreneurial culture helps 
to explain the economic growth of European regions, although the connection between 
entrepreneurship and growth is primarily indirect, via innovation.  
 
Still, our understanding is limited regarding how the relationship between innovation 
and entrepreneurship is established and unfolds. Usually, regional innovation studies 
focus on the link between R&D inputs and innovation outputs, without explicitly 
addressing the relationship between innovation and entrepreneurship. The proposed 
KM approach in this present paper helps fill this gap by proposing a different but 
complementary microeconomic foundation to Romerian knowledge filter frameworks of 
innovation and entrepreneurship (Acs et al. 2004; Acs and Plummer 2005; Acs and 
Sanders 2013) and using a novel empirical approach as yet unapplied in regional 
innovation studies.  
 
We further expand the model to check the robustness of the KM mechanism in the 
presence of other possible – and perhaps simultaneously operating – factors explaining 
the variation of regional innovation indicators, such as Marshall’s hypothesis of 
agglomeration externalities (Glaeser et al. 1992). We also use a dynamic specification 
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that captures the cumulative nature of the innovation process and an estimation method 
that deals with the endogeneity of entrepreneurship, as our operational theory dictates. 
 
The empirical analysis uses Chilean data. Chile is a fast-growing developing country, and 
the Global Entrepreneurship Monitor (GEM) indicates it has high rates of 
entrepreneurial activity, although this is characteristic of many other countries at similar 
stages of development (Amorós and Poblete, 2011). Levels of R&D investment 
(particularly by the private sector) are very low (OECD, 2012), and, consequently, its 
knowledge production and innovation performance is among the lowest for OECD 
economies. There are no previous studies in the country nor in Latin America analyzing 
the spatial patterns of innovation and entrepreneurship and their relationships at the 
local level.  
 
We find that the KM mechanism has strong explanatory power with respect to the spatial 
variation of innovative activity in the country, a result that is largely robust in presence 
of other mechanism that might condition regional knowledge spillovers. Having 2013 
been declared as "the year of innovation" and 2012 "the year of entrepreneurship" by the 
Chilean Ministry of Economy, our results are of considerable policy relevance. 
 
The paper is organized as follows. Section two outlines a simple KM framework to 
analyze the relationship between regional entrepreneurship and innovation in the 
country. Section three describes the data sources and the spatial patterns of innovative 
and entrepreneurial activity across Chilean municipalities. Section four addresses the 
empirical implementation, in the light of the model and the stylized facts. Section five 
presents and discusses the results and the final section offers our conclusions. 
 

5.2   A knowledge matching model of regional innovation 

 
The basic KM formulation 
 

Let rtk  be the (unobservable) knowledge stock in region r  at time t  measured as the 

number of scientific inventions suitable for economic use. The number of free 

entrepreneurs available to create new firms, or entrepreneurial slackness is rts . 

Following Michelacci (2003), an innovation is realized once a free entrepreneur matches 

with an invention. The individual probability of matching  rtp is a function of the 

knowledge intensity in the regional economy, i.e. the stock of inventions available per 

entrepreneur:  rtp  , with /rt rt rtk s  . It is reasonable to impose the restriction that, 

in the relevant range, the probability of matching increases at a decreasing rate over 

knowledge intensity: 0 1
dp

d p





   .66   

                                                      
66 Michelacci (2003) imposes this restriction which assures the existence of equilibrium research 
efforts. Intuitively, without some “saturation” of the knowledge stock, research effort has constant or 
increasing returns to scale in the probability of matching with an entrepreneur, and so such efforts 
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The number of innovations in the regional economy at time t  rtm is therefore the 

product of the individual probability of matching and the entrepreneurial slackness: 

 rt rt rtm p s . Assumptions made about the individual probability of matching  rtp 

allows expressing the total count of innovations in region r  in period t  as a 
monotonically-increasing, concave and homogeneous of degree one matching function 
of the knowledge stock and the entrepreneurial slackness:  

 ,rt rt rtm m k s .                   (5.1) 

 
This matching function is a parsimonious representation of the knowledge matching 
mechanism, reflecting that both research and entrepreneurial skills are necessary in 
order to innovate and that these skills are heterogeneous, thus the matching is costly 
and subject to search frictions (Michelacci, 2003). Furthermore, the knowledge 
matching function as an empirical device is broadly consistent with the knowledge filter 
(Acs et al., 2004; Acs and Plummer, 2005) and the knowledge spillover theory of 
entrepreneurship (Braunerhjelm et al., 2010; Acs et al., 2013), two new strands of 
literature that recognize the need for pure knowledge to be transmitted from sources to 
productive agents (Leyden and Link, 2013) and translated into economic knowledge 
through purposeful entrepreneurial action (Acs et al., 2004). 
 
The knowledge stock is further modeled as a function of the stock of researchers in 
region r  at time t  and of the dynamics of invention. The number of researcher in the 

regional economy is the product of the number of agents ( )rtC and the research effort 

( )rtf - the fraction of researchers in the regional working population. The emergence of 

inventions is taken as a stochastic process following a Poisson distribution with mean 
rate of arrival  , but the opportunity to turn them into innovations vanishes also as a 

Poisson process with mean rate of  . 
 
Thus, the evolution of the knowledge stock in the regional economy proceeds according 
to the net rates of knowledge generation, which reflects the balance between creation of 
new knowledge and the obsolesce of the existing stock (Michelacci, 2003): 

rt rt rt rtk C f k 


  , where k


 is the growth rate of k . The steady state knowledge stock 

is therefore:  
 

* /rt rt rtk C f   .                 (5.2) 

 
By embedding (5.2) in (5.1) we arrive at an steady state frequency of innovation:  
 

* ,rt rt
rt rt

C f
m m s





 
  

 
.                  (5.3) 

 

                                                      
would tend to increase. Eventually, the gains from additional effort would have to decrease as the 
probability of a match approaches one. 
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The matching function (5.3) relates the frequency of innovations with the (observable) 
stock of researchers and entrepreneurs in the regional economy. It poses the number of 
innovations in the regional economy in each period as an increasing function of the stock 
of research and entrepreneurial skills, the former dependent on the size of the economy, 
the relative amount of human capital devoted to research activities and the mean rates 
of invention and obsolescence.  
 
Implicit in the knowledge matching function (5.3) is a trade-off in the allocation of the 
regional stock of human capital between research and entrepreneurial activities. The full 
Michelacci’s model solves for the equilibrium allocation of talent according to a range of 
essential parameters, showing how under little appropriation of rents from innovation 
by entrepreneurs a problem of “low returns to R&D due to lack of entrepreneurial skills” 
may arise. Many of such parameters are hard to observe and/or have no variation at the 
regional level in the Chilean context. Therefore, we limit ourselves to fit the matching 
function with the observed stocks of entrepreneurs and researchers and account for the 
endogeneity of such variables in our empirical reduced-forms. 
 
An extended KM framework 
 
Equation (5.3) above is a stylized representation of the relationship between regional 
knowledge, entrepreneurship and innovation. It ignores, however, other important 
features of regional contexts conditioning localized knowledge spillovers (Glaeser et al., 
1992; Feldman, 1999). Indeed, there are several other explanations of the spatial 
variation of innovation supported by vast empirical evidence. They may well be 
incorporated in this basic KM setting to capture existing representations that focus more 
specifically on the regional aspects of innovation. 
 
We therefore test for the robustness of the KM mechanism by including three other 
leading (although not mutually exclusive) explanations of regional innovation patterns. 
First the knowledge production function (KPF) proposed by Griliches (1979). It 
describes the process of knowledge generation as a standard neoclassical production 
function, where innovation is the outcome for a range of R&D inputs that characterize 
regional innovation systems in which agents and firms are embedded. They typically 
include university and private research investment, technological infrastructure and 
business services, among others (Fritsch and Slavtchev, 2007; Acs et al., 2002; Feldman 
and Florida, 1994). The KPF has extensive empirical verification in the regional context 
in developed countries, generally supporting the importance of technological inputs as 
key determinants of geographical variation of innovation levels.  
 
The second approach is Schumpeter’s creative destruction (CD) (Schumpeter, 1942). 
According to Pe'er and Vertinsky (2008) the exit of incumbent firms releases skills and 
resources that could be used more innovatively and productively by other agents in the 
economy. Michelacci (2003) reaches a similar equilibrium result. That is why business 
turbulence would be an important driver of an industrial selection process leading to 
innovation and productivity gains (Bosma et al., 2011). Many empirical studies have 
tested for creative destruction in the regional context, although usually through its 
effects on productivity and competitiveness (Bosma et al., 2011; Callejón and Segarra, 
1999). Pe'er and Vertinsky (2008) verify empirically the local nature of creative 
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destruction, concluding, however, that when exits rates are too high and persistent, they 
may discourage business entry and consequently innovation. 
 
The third set of controls is related to agglomeration externalities (AE). While there is a 
general recognition that agglomeration typical of urban environments provides 
favorable conditions for generation and transmission of information (Glaeser et al., 
1992), there is an open debate about which specific conditions favor localized knowledge 
spillovers (van der Panne, 2004). The Marshallian tradition (following Marshall, 1890) 
focuses on specialization externalities, and points to the benefits of spatial 
concentration of related firms, due to specialized factor supply and industry-specific 
knowledge spillovers. Jacobs (1969), instead, places the emphasis on exchanges across 
diverse industries and agents as the most stimulating environment for innovation. At 
the same time, there is the related discussion about the effect of local market structures. 
On one hand, Porter (1990) claims that local competition in specific markets acts as a 
strong stimulus for agents to enhance productivity and innovation. On the other, many 
industrial organization models points to the negative effects of product market 
competition that exhausts profit opportunities and deters business entry (see Aghion 
and Griffith, 2005). As discussed in Beaudry and Schiffauerova (2009) the vast 
empirical evidence on which sort of externalities prevail is inconclusive and results seem 
to be highly dependent on particular methodological decisions.  
 
To nest these regional variables into our base KM function we now relax the assumption 
of a fixed mean rate of arrival of invention. As in the Poisson regression setting, we let 
this parameter vary in time and across regions by conditioning it on a vector of location-
specific regressors:      
 

 0=exp + lnrt j jrt
j

z  
 
 
 

 ,                     (5.4)  

 

with  , ,rt rt rt rtz  KPF CD AE , being the additional context variables that control for 

regional knowledge production.    
 
Inserting (5.4) into (5.3), we arrive at: 
 

 *

0exp + ln ,rt rt
rt j rtr tj

j

C f
m m z s 



  
   

   
  .               (5.5)  

 
Equation (5.5) is an extended reduced-form relationship that takes into account regional 
heterogeneity in the process of knowledge generation while keeping the focus on the KM 
as the key mechanism linking knowledge and innovation. Parameters   capture the net 
effect of regional variables on the number of innovations, exerted indirectly through 
their conditioning effect over the mean arrival rate of invention.  

5.3   The data 

Data sources and treatment 
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We use patent applications per year in each Chilean municipality (called a comuna) as 
our measure of innovation counts. We excluded three island municipalities from the 342 
comunas in the 2002 national population census.67 There are two main reasons for the 
decision to conduct this investigation at the level of municipalities. First, one of our 
objectives is to describe the spatial variation of innovation and entrepreneurship with a 
high level of spatial detail, and to analyze the relationship between innovation and 
entrepreneurship at the level of local economies. Comunas are the smallest 
administrative units in the Chilean political organization. Second, there is vast empirical 
evidence of the limited spatial reach of knowledge spillovers (Anselin et al., 1997; Jaffe 
et al., 1993); in regard to the particular KM mechanism considered here, we can safely 
argue that the knowledge matching process is largely confined to municipal boundaries. 
Inter-municipal mobility rates in Chile are quite low in most comunas with the exception 
of those of the country’s three largest urban centers. According to the data from the 
National Population Census of 2002, in 249 out of 342 comunas, 75 percent or more of 
the occupied population works and lives in the same municipality.  
 
We built a yearly panel of total patent applications in each comuna for the years 2002-
2008 from a database of the National Institute of Industrial Property of Chile (INAPI).68 
Excluding foreign patents and Chilean patents with foreign inventors only, there are 
1,857 applications. We located patent applications according to the working address of 
the inventor, thus better identifying the true location of the invention (Andersson et al., 
2009). Verification was done by performing an exhaustive case-by-case web search to 
avoid problems such as locating the patent in the address of the headquarters of multi-
plant companies (typical, for instance, in the case of large mining companies). In the 
infrequent cases of applications with multiple inventors located in different comunas, 
and similarly to Agrawal and Cockburn (2003), the same application was allocated more 
than once to each inventor’s comuna, in order to acknowledge the multiple origins of 
that invention. This yielded a total of 1,968 ‘localized innovations’ for the period.69  
 
Despite their widespread use in empirical analysis (Andersson et al., 2009; Michelacci, 
2003; Agrawal and Cockburm, 2003; Paci and Usai, 1999) patents are imperfect 
indicators of innovation outputs. Griliches (1990), for example, argues that patents 
should be thought of as intermediate outputs, motivating the use of alternative metrics 
closer to commercial outcomes such as innovations introduced in the market. Indicators 
of commercially relevant innovations would be a more direct measure of what Griliches 
considers the most relevant output: the net accretion of economically valuable 
knowledge. In this regard, Acs et al. (2002) have shown that patents are still a useful 
measure for the empirical analysis at disaggregated scales, because patents and realized 
innovations are comparably correlated with R&D inputs.70 

                                                      
67 Isla de Pascua (Easter Island), Juan Fernández and Antartica. 
68 Data are available at http://ion.inapi.cl:8080/Patente/ConsultaAvanzadaPatentes.aspx 
69The database included invention patents (67.3 per cent of all applications), utility models (14.6per 
cent), industrial designs (17.8 per cent) and industrial drawings (0.1 per cent).  
70 An additional complaint with respect to using patent counts is that they are noisy even as measures 
of intermediate outputs, greatly differing in their relevance and quality. This problem has stimulated 
the use of quality-weighting schemes to account for such heterogeneity, making use of data on patent 
citations (e.g. Aghion et al., 2005). We do not have enough information to establish the quality of each 
innovation, but we argue that patent applications published by the INAPI entail a non-trivial 
innovative effort. All applications in the INAPI dataset passed a first technical assessment conducted 
by INAPI’s experts and thus qualified for the external examination process. This first filter ensures 
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A second and more difficult argument against using patents as measures of innovation 
outputs is that not all economically-valuable inventions are patented or even patentable. 
This introduces a potential bias, and would be of particular importance in sectors where 
the expected returns to innovation and the effectiveness of intellectual property 
protection mechanisms are lower (Moser, 2005). This is an intrinsic limitation of the 
patent metric and the reader should interpret the empirical results that follow for the 
Chilean case in the light of the possibility that patent counts could underestimate local 
innovation levels particularly in rural areas, which in Chile are far less dependent on 
knowledge-based industries.  
 
In terms of the KM variables, we use as our indicator of local entrepreneurial activity the 
number of new formal (tax-paying) businesses in each comuna (hereon new firms). This 
is also an imperfect variable of entrepreneurial activity, but, as discussed in Glaeser and 
Kerr (2009) and Parker (2009), as is the case of any other metric of entrepreneurship, 
the variable is intended to reflect some important aspects of what is essentially a 
multidimensional phenomenon. In particular, the number of new firms captures the 
dynamic nature of entrepreneurship and also captures the fact that economically-
relevant entrepreneurial action ultimately takes place in firms (Glaeser and Kerr, 2009). 
The count of new firms is a widely-used metric of entrepreneurship (van Praag and 
Veerslot, 2007; Parker, 2009). It is also in the spirit of the entrepreneurial slackness 
variable in the Michelacci (2003) model, where the slackness represents the number of 
free entrepreneurs available to create new businesses, empirically implemented by the 
author as the count of self-employed.71  A year panel from 2002-2008 was built from the 
Internal Revenue Service (SII) business initiations database.72  
 
The research effort variable was built as the proportion of highly-skilled workers in 
research-related sectors (“researchers”) in the working population. We used the 2000, 
2003, 2006 and 2009 rounds of the National Survey of Socioeconomic Characterization 
(CASEN), which registers in detail the occupation of workers, according to the 
International Standard Classification of Occupations (ISCO). After some sensitivity 
tests, we defined researchers as professionals of physical, chemical and mathematical 
sciences (category 21) and professionals of biological sciences, medicine and health 
(category 22). For intermediate years, the research effort variable was obtained by linear 
                                                      
that the applications meet minimum standards of: i) novelty, ii) industrial applicability and iii) 
inventive level.  Applications include at least a descriptive report (summary and a review of the state 
of the art), a description and justification of the innovation to be protected and the technical sketches. 
The detailed content in the application and the costs involved in its preparation (technical advisory, 
preparation, publication) ensure that the applicant and the government body share what Griliches 
(1990, pag. 1669) succinctly refers to as a “non-negligible expectation to its ultimate utility and 
marketability.” 
71 As pointed by one of the reviewers, many theoretical models of endogenous growth equate new 
firms to innovations themselves, so this variable could well be in the left-hand side of our estimation 
equation. Given the low-levels of R&D investment and the poor performance of the Chilean economy 
with respect to the production of knowledge and innovation (OECD 2012), it is more realistic to 
assume that only a small share of new firms in Chile are actually created to implement some new 
innovation. Therefore, the number of new firms would be a closer indicator of regional 
entrepreneurship (as usually has been accepted in the regional science literature) rather than of 
regional innovation levels.  
72 http://www.sii.cl/estadisticas/inicio_actividades.htm  (version with date of extraction: 
13/06/2011). 

http://www.sii.cl/estadisticas/inicio_actividades.htm
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interpolation of values obtained from the survey.73 As in Michelacci (2003), the scale of 
the economy for each year in the period 2002-2008 was proxied by total adult (above 17 
years old) population in the comuna, generated by the National Institute of Statistics 
(INE) and downloaded from the National System of Municipal Indicators (SINIM).74 
 
The first KPF variable included is the annual public scientific research expenditures in 
each comuna for 2002-2008 (KPF1). It was proxied by the total amount spent by the 
two largest scientific research programs of the National Commission of Scientific and 
Technological Research of Chile (CONICYT) in each comuna. The first is FONDECYT 
(National Fund for Scientific and Technological Research), a program of around 158 
US$ million annual budget, aimed at promoting the basic scientific and technological 
research in the country.75 76 The second is FONDEF (Fund for the Promotion of Scientific 
and Technological Research), a US$ 33 million per year program aimed at stimulating 
applied research and technological development useful for the productive sector.77 By 
2006, both programs accounted for nearly half of the total budget of CONICYT 
(CONICYT, 2009). Databases of granted projects each year were provided by CONICYT 
including the amount allocated to each initiative, the researchers and their academic 
units. Again, we located expenditures according to the place of work of researchers, and 
were expressed in U.F’s, the inflation indexed-unit in Chile.78 In comunas without public 
scientific research expenditures this variable was set as 0.1 when expressed in logs.  
 
We also included spatially-lagged public research expenditures (KPF2) in order to test 
for the presence of knowledge spillovers of scientific research, generally observed but 
showing limited spatial reach (Anselin et al., 1997; Jaffe et al., 1993). We built spatial 
weight matrices containing the inverse of the Euclidean distance between centroids of 
each pair of comunas. Two alternatives bandwidths were used to define neighboring 
municipalities: 200 and 300 Km. Finally, we included the number of large and medium-
size firms in each comuna (KPF3) as a proxy for total private R&D investment. This may 
be a very crude proxy for the municipal private R&D investments, but it can be justified 
with the results by Benavente (2005), who based on a micro-level analysis of Chilean 
manufacturing firms, concludes that firm size is a very good predictor of its R&D 
investment. The number of large and medium-size firms en each comuna was taken 
from the firm databases of SII and is available for the period 2005-2008.79 
 
Following previous studies (Bosma et al., 2011; Callejón and Zegarra, 1999), we 
measured creative destruction (CD1) through the turnover (or turbulence) rate, 
calculated as the sum of entries and exits divided by the number of firms each year.80 
The number of entries was obtained from the SII business initiations database, and the 

                                                      
73 We thank an anonymous referee for suggesting the CASEN data source and the interpolation 
approach used to build the research effort variable. 
74 http://www.sinim.gov.cl/  
75 http://www.conicyt.cl/fondecyt/sobre-fondecyt/  
76 The database included information of the following specific instruments of the program: Regular 
Contest, International Cooperation, Research Initiation and Postdoctoral Studies. 
77 http://www.conicyt.cl/fondef/sobre-fondef/que-es-fondef/  
78 1 U.F. is around $US 45. 
79 http://www.sii.cl/estadisticas/empresas.htm (version with date of extraction: 17/08/2011). 
80 We thank an anonymous referee for suggesting this variable. 

http://www.sinim.gov.cl/
http://www.conicyt.cl/fondecyt/sobre-fondecyt/
http://www.conicyt.cl/fondef/sobre-fondef/que-es-fondef/
http://www.sii.cl/estadisticas/empresas.htm


107 

 

exits were taken from a SII dataset of tax payers finishing activities each year.81 The 
number of firms in each comuna comes from the same SII firms dataset used to obtain 
the number of medium and large-size firms. 
 
As in van der Panne (2004), we test for three sources of agglomeration externalities. The 
first (AE1) are Marshallian externalities, measured through a sectorial specialization 

index  E , a location quotient that measures how specialized the local economy is in a 

particular sector compared to the national economy as a whole (Glaeser et al., 1992). 
Here it was built for each year as the share of firms in sector l  in comuna r relative to 
the share of the same sector in the whole country: 
 

/ / /lr lr lr lr lr

l r l r
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with n  being the number of firms, 1, ,18l   economic sectors and 1, ,339r   

comunas. In each municipality, we took the highest index among all sectors. The 
accumulated empirical evidence (from outside of Chile) provides no conclusive results 
with respect to the role of specialization (see Beaudry and Schiffauerova, 2009); and so 
we have no strong a priori expectation of the general effect of this variable on local 
innovations. Nevertheless, the descriptive analysis of spatial patterns in the specific 
context of Chile (in the following section) is suggestive of potential specialization effects 
in some regional economies reliant on certain extractive industries.   
 
The second are Jacobs externalities (AE2), following van der Panne (2004) and Paci and 

Usai (1999) as a productive diversity index  D . It was built here as the reciprocal of the 

sectorial Gini index of the number of firms:  
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with L  the number of residing sectors and , n  the number of firms in each sector, 
sorted ascendingly. The index measures how much the local economy departs from a 
perfectly even distribution across economic sectors (D=1), or, from another perspective, 
how much it departs from total concentration in one single sector (D=0). Again, 
determining the sign of the relationship with innovation levels is an empirical matter. 
The literature, however, does suggest that diversification effects are usually found with 
highly disaggregated industrial classifications (Beaudry and Schiffauerova, 2009), 
which is not the case here. 
 
Van der Panne (2004) notes that measured this way, regional specialization and 
diversification may coexist, since the latter index is only region-specific while the former 
is region and sector-specific. 
 

                                                      
81 http://www.sii.cl/estadisticas/inicio_actividades.htm  (version with date of extraction: 
25/05/2011). 

http://www.sii.cl/estadisticas/inicio_actividades.htm
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The third are Porter externalities (AE3), measured as a competition coefficient  C , 

built as the ratio of firms per worker in each sector in each municipality relative to the 
ratio across all sectors and regions in the country. A larger value of the index reflects 
higher industry-specific local labor competition or otherwise lower average firm size and 
thus lower average market power (van der Panne, 2004): 
 

  / / /lr lr lr lr rl

l r l r

C n w n w
  

   
  
  , 

 
with w  being the number of workers. Again, we took the highest index among all sectors 
in each comuna. Conventional wisdom suggests that the estimated marginal effect of 
this competition index should be positive in the regressions, as local competition 
between firms for workers’ human capital should encourage innovative performance 
(Jacobs, 1969). Alternatively, it may reflect contestable local markets with low average 
market power, which should also benefit innovation (van der Panne, 2004). 
 
Data on the number of firms and workers per comuna and sector for each of the years 
2005-2008 was taken from the SII firms database. Sectorial aggregation is based on an 
internal SII classification system of 18 sectors, closely resembling the 1-digit ISIC.82 
 
Descriptive statistics 
 
Table 5.1 reports the descriptive statistics for the sample of comunas considered in this 
study, illustrating the large spatial variation in terms of both the determinants and the 
outcomes of local innovative activity. First note that measured as patent applications, 
innovation appears to be a rare phenomenon in Chile. Its large variation relative to the 
mean is the result of a highly left-skewed municipal distribution, with innovative activity 
concentrated in just a handful of comunas. Only little more than one third of Chilean 
municipalities show at least one application during 2002-2008. Second, scientific 
research expenditures considered here are even more concentrated: just 37 out of 339 
municipalities have recipient institutions. Thus, the lack of scientific research could well 
be a reason for so many places without patent applications.  Third, there is a group (18) 
of very small comunas that do not have medium or large local firms, and therefore are 
very unlikely to have any meaningful private R&D spending. Fourth, mean turbulence 
rates and their standard deviation across comunas are very close to those reported by 
Bosma et al. (2011) for NUTS-3 regions in the Netherlands in the 1990s and 2000s. Fifth, 
there is a large variation in the specialization and competition indexes, with implausibly 
large maximums that heavily distorts the municipal distribution. This is due to a little 
group of small rural municipalities that according to the SII data would be specialized 
in quite peculiar sectors, such as extra-territorial organizations or public administration 
and defense. This is not representative of their true sectorial composition, which is based 
on small-scale agriculture. We therefore excluded from the estimation sample comunas 
with a population below 3,000 (the bottom 7 per cent of the municipal distribution) for 
those specifications including AE variables. Given the way rurality is defined in Chile, 
these are fully-rural municipalities.  
 

                                                      
82 http://www.sii.cl/estadisticas/empresas.htm (version with date of extraction: 17/08/2011) 

http://www.sii.cl/estadisticas/empresas.htm
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Table 5.1. Descriptive statistics of municipal patenting and innovation-related factors 
 
Variable Number of 

observations 
Mean Standard 

Deviation 
Minimum Maximum 

Patent applications (localized 
inventions) per year 2002-2008 (m) 

2373 0.829 3.078 0 45 

Share of researcher  2002-2008 (f) 2203 0.015 0.024 0 0.215 

Total number of adults 2002-2008 (c) 2373 33,296.6 54,101.6 181 518,643 

Number of new firms (s) 2373 290.106 547.364 0 5,674 

Public R+D expenditures in U.Fs (KPF1) 2373 8,770.0 47,902.3 0 786,636.8 

Number of medium and  large-sized 
firms 2005 - 2008 (KPF3) 

1356 84.709 317.127 0 3,867 

Turnover rate, 2005-2008 (CD 1) 1356 0.134 0.043 0 0.600 

Specialization index 2005-2008 (UE1) 1356 8.934 16.759 1.258 170.368 

Diversity index 2005-2008 (UE2) 1356 0.076 0.007 0.037 0.092 

Competition index 2005-2008 (UE3) 1355 41.733 48.699 0 480.907 

 

Spatial patterns of innovative and entrepreneurial activity in Chile 
 
Figure 5.1 depicts the total number of patent applications in 2002-2008 per 1,000 adults 
in Chilean comunas. Regarding the spatial differences in innovation, it reveals a similar 
picture compared to advanced economies such as Germany (Fritsch and Slavtchev, 
2007), Italy (Paci and Usai, 1999) or the U.S. (Acs et al., 2002). High levels of innovative 
activity can be found mostly in the capital city of Santiago and in other regional capitals 
(all over 300,000 inhabitants). On the other hand, several medium-sized industrial 
comunas (all below 100,000 inhabitants) at the fringe of large cities show relatively large 
levels of innovative activity (between 10 and 50 applications).  
 
But beyond the apparent influence of scale, several innovative comunas in the national 
capital city and in other regional capitals in central Chile also have university facilities 
that are active promoters of local innovation. This is not the case of other universities 
located in more peripheral regional capitals, even those of significant scale by Chilean 
standards (around 150,000 inhabitants or more). On the other hand, there are some 
rural municipalities below 25,000 inhabitants where public research institutions are 
stimulating innovative research in agriculture. 
 
Finally, when looking at natural-resource-dependent economies there seems to be a role 
for the sectorial orientation. For example, comunas with large copper mining operations 
are the origin of many innovations as suggested by the relatively large number of 
applications in otherwise unlikely places (such as Machalí with 29,000 inhabitants and 
14 applications). In contrast, even though the forestry industry is one of the five main 
exporting sectors, comunas with the largest wood and pulp processing plants show only 
one application during the entire period.  
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Figure 5.1. Innovative activity in Chilean comunas – total patent applications in 2002-
2008 per 1,000 adults. 

 
 
Municipal entrepreneurial activity rates measured as the total number of new firms per 
1,000 adults (above 17 years old) during 2002-2008 are shown in Figure 5.2. What 
emerges is an apparently dual regime. Some of the most entrepreneurial comunas are, 
as anticipated, service-oriented municipalities in the largest cities, but other 
entrepreneurial comunas are poor, rural, and sparsely populated communities. The 
least entrepreneurial places tend to be poor, where small-scale agriculture coexists with 
forestry plantations. Summarizing, the map reflects a geography of entrepreneurship 
possibly shaped by a balance between “push” and “pull” forces (Parker, 1996), and where 
idiosyncratic factors also seem to be important (Amorós et al., 2013).  
 
Overall, the maps are at best suggestive but definitively inconclusive about a strong 
spatial association between entrepreneurial and local innovative activity. 
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Figure 5.2. Entrepreneurial activity in Chilean comunas – new firms in 2002-2008 per 
1,000 adults 

 
 
 

5.4   Empirical specification and estimation method 

We propose an empirical specification that is consistent with the non-negative integer 
nature of the dependent variable in the theoretical model (regional innovation counts 
per year), but that also captures some of the stylized facts observed in Figure 5.1.  
 
Following Michelacci (2003), we use a constant-elasticity representation of the 

matching function:  ,rt rt rt rtm k s Ak s  . This is a simple functional form satisfying the 

assumed properties of the matching function. Once replaced in (5.5), our empirical 
equation takes the form: 

 * exp ln( ) ln( ) ln( )
rt rt rt j jrt

j

m Cf s z   
 

    
 

 ,             (5.6) 

which is a standard linear exponential (or log-link) specification commonly used for 
count data models, and in particular, in empirical studies of regional innovation 
(Andersson et al., 2009; Van der Panne, 2004; Agrawal and Cockburn, 2003).  It is 
consistent with the low frequency of innovation in Chilean comunas described in Figure 
5.1, as the Poisson distribution can be understood as the result of multiple Bernoulli 
trials with a low probability of occurrence (see Cameron and Trivedi, 1997).  
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Parameters  ,  and   comprise elasticities of innovative activity to RHS variables to 

be estimated. Given the model assumptions, one interesting empirical question is 
whether + =1  , i.e. the hypothesis of constant returns to scale (CRS) in matching. CRS 

in matching would be implied by an assumption that the probability of a match is also a 

constant elasticity function:  
k

p A A
s



 
 

   
 

. Verification of CRS implies empirical 

support to the assumption that the matching probabilities are diminishing with 
knowledge intensity. Michelacci (2003) verifies CRS in the matching between 
researchers and entrepreneurs in the U.S. 
 
Taking advantage of the panel nature of our dataset, we adopt a specification that 
accounts for the intrinsically dynamic nature of innovation: a path-dependent 
cumulative process subject to obsolescence (Zucker et al., 2007). So following Blundell 
et al. (2002) we fit an order 1 linear-feedback version of model (5.6) with multiplicative 
fixed-effects: 
 

 '

1 1exprt rt rt r rt rt rt r rtm m m v            x β ,              (5.7) 

 

with rtm  being the number of innovations in region r  at time t , x and β  are vectors 

of regressors and estimation parameters respectively and is a distributed lag 
coefficient to be estimated, usually interpreted as a depreciation parameter of the stock 
of knowledge capital (Blundell et al., 1999). It should yield 0 1   in order to have such 

economic meaning and to reflect a stable non-negative series.  expr rv   is a permanent 

scaling factor for the individual mean and r  is a fixed effect capturing unobserved 

heterogeneity due to permanent differences in innovativeness among comunas, likely 
correlated with the regressors. Such source of heterogeneity introduces a mechanism 
that accounts for the over-dispersion of patent applications reported in Table 5.1.  
 
Blundell et al. (1995) discuss how this specification rests on less stringent assumptions 
than over-parameterized Poisson models, such as the negative binomial. The error term 

rt is assumed to be serially uncorrelated and uncorrelated with the fixed effect; and it 

partially accounts for the noisy nature of our variable of regional innovation. As 
explained in Blundell et al. (2002), the vectorβ reflects long-run (steady state) 

elasticities ignoring any feed-back from past innovative activity to contemporaneous 

levels of the RHS variables. The product  1  β , in turn, measures short run 

elasticities.  
 
The linear-feedback specification has many practical advantages in the context of 
dynamic log-link specifications, because the inclusion of lagged values of the dependent 
variable in the exponential term may lead to explosive dynamics and to problems due to 
transformation of zero-values (Blundell et al., 2002). It worth noting, however, that it in 
this context, it does not allow for an explicit feedback of past innovation on 
contemporaneous rates of firm creation, a relationship that has been established 
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empirically by many studies (e.g. Fritsch and Amoucke, 2013; Fritsch and Mueller, 
2007). 
 
A main estimation issue emerging from the Michelacci (2003) framework is the 
endogeneity of entrepreneurship and research efforts to the levels of innovation. 
Technological change conditions occupational choices by differentially affecting the 
expected profitability of both entrepreneurship and research activities, through the 
reduction of the effective discount rate of agents, i.e. a capitalization effect. More 
intuitively, many authors in the urban and regional science literature have stressed the 
importance of environments rich in knowledge and innovation for entrepreneurship as 
they provides market opportunities and enhances the local business environment (Acs 
et al., 2013; Jacobs, 1969). Such endogeneity renders standard fixed-effect estimators 
based on maximum likelihood procedures such as the panel Poisson or negative 
binomial models inconsistent (Blundell et al., 1995; Blundell et al., 1999), so we rely on 
GMM estimation.  
 
Wooldridge (1991) and Windmeijer (2000) (WW) propose the following moment 
conditions for count data models in presence of endogenous regressors: 
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In addition to the endogenous variables in the Michelacci model (entrepreneurship and 
research efforts), the variables related to public and private R&D expenditures, 
turbulence rates and local industrial structure are also potentially influenced by shocks 
in local innovation. The effects of these shocks are likely expressed with some delay, so 
we treat such variables as weakly exogenous (predetermined). In the case of the spatial 
lag of public research expenditures, endogeneity is unlikely, because the variable 
depends on the research activity of surrounding municipalities. Therefore, we treated it 
as an exogenous variable.  
 
The validity of the assumptions regarding the exogeneity of the regional controls was 
statistically assessed and verified by means of the Difference-in-Hansen test of sub-sets 
of instruments (Arellano and Bond, 1991). Accordingly, the instrumentation strategy 
made use of second order (and higher) lags of the endogenous variables (the KM 
variables) and of the dependent variable, the use of first order (and higher) lags of the 
predetermined variables (KPF1, KPF3, CD1, AE1, AE2 and AE3) and the use of the 
model’s exogenous variables (KPF2 and time dummies instrumenting themselves).  
 
As the model specifications included a larger number of variables, we adopted a 
conservative criterion of using fewer lags (depending on the specification), to avoid 
problems of an excessively-increased instrument count (see Roodman, 2009). The 
Hansen J test of over-identifying restrictions (Hansen, 1982) was used to assess the joint 
validity of the whole instrument set. Finally, the Arellano-Bond serial correlation test 
(Arellano and Bond, 1991; Windmeijer, 2002) was used to check for a lack of second-
order serial correlation in the quasi-differenced model residuals, which is an implicit 
test for the main identifying assumption of the absence of serially-correlated errors. 
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5.5   Estimation results 

Table 5.2 summarizes the results of the GMM panel estimation at the level of comunas 
for ten variants of the model as presented in equation (5.7).83 Results in columns (1) and 
(2) are for the base knowledge-matching (KM) specification and the other columns 
report coefficients for models that progressively add subsets of variables related to the 
other hypothesis considered here. In the odd columns, we report specifications that 
include year dummies, to account for transitory shocks common to all comunas.84 Only 
long-run elasticities are reported.  
 
Looking across specifications (and other regressions unreported here due to space 
limitations), for most variables, regression parameters are largely stable, with a few 
changes in signs. The most salient result is the strong positive elasticity of innovation 
with respect to new firms and with respect to variables related to knowledge generation 
(stock of researchers and/or KPF variables depending on the specification). In the case 
of the stock or researchers, in five out of ten specifications this variable is positive and 
significant, at least at the 10 per cent level. Only in specifications that include all regional 
controls (9 and 10), does the parameter associated to the stock of researchers become 
negative, although statistically insignificant. More generally, only in these two 
specifications, the variables that more directly capture knowledge generation (f and 
KPF) have high p-values. We have two possible explanations for this result. One is the 
possibility of confounding the effects among many factors that condition local 
knowledge spillovers. The other possibility, more likely, is related to small-sample and 
weak-instrumentation biases and imprecision in the presence of “persistent” regressors 
(Blundell et al. 2002), such as those related to industrial structure (slowly changing over 
time). Finally, the test of constant returns to scale in matching is rejected at the 5 per 
cent level in only two models (those excluding controls other than KM variables) and 
only for long-run elasticities. We interpret this result as an indication of the importance 
of accounting for contextual factors in regional knowledge matching models.  
 
Another notable result is the rapid depreciation of knowledge capital, reflected by the 
low point estimates of the autoregressive coefficient (not higher than 0.28, implying 
annual depreciation rates not lower than 72 per cent). We interpret this result as 
evidence of little technological lock-in effects in Chilean regional economies. Instead, 

                                                      
83 During the exploratory analysis we fitted other count data models, such as pooled and panel Poisson 
and negative binomial. Also, pooled zero-inflated Poisson (ZIP) and negative binomial (ZINB) models 
that are frequently used with patent data (Agrawal and Cockburn, 2003; Andersson et al., 2009). 
Using these approaches, parameter estimates were consistent with expectations for specifications that 
included variables available for the period 2002-2008 (1 to 4), but were very unstable across the 
various model specifications and estimation methods when the other variables were included. Other 
estimations included “true” fixed-effects ZINB models (Allison and Waterman, 2002), for which 
convergence of the log-likelihood function was not achieved.  
84 Following a recommendation by one of the reviewers, we also fitted the models including regional 
year dummies to control for unobserved transitory shocks common to all comunas within an 
administrative region. These additional dummies induced no substantive changes in the results. 
These estimates are available upon request.  
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municipal innovation behaves much more as a random walk in time, with discontinuous 
innovation processes in key local industries.85  
 
We have no evidence of major specification errors that might affect estimations. For all 
model variants, specification tests support identifying assumptions and validate the 
instrument set. The chi-2 tests of overidentifying restrictions fail to reject the exogeneity 
of the instrument set in all specifications. On the other hand, z-tests of second order 
serial correlation are unable to reject the null hypothesis of no serial correlation of the 
errors, as assumed by the WW estimator.  
 
Looking the results in more detail, estimates for the basic model (in the first and second 
columns) are consistent with the proposed KM mechanism. Both the stock of 
researchers and the number of new firms show positive and statistically significant 
coefficients. Our point estimates are in general higher than those reported by Michelacci 
(2003) for a time series analysis of the U.S. economy. Given the presumably lower levels 
of knowledge intensity in Chile, this evidence is consistent with matching probabilities 
increasing at a diminishing rate. When year dummies are not included (column 1) the 
estimated long-run elasticity of innovation to new firms is larger (albeit not statistically) 
than one, which in the model would imply a negative elasticity of the probability of 
matching to the knowledge intensity.86 The linear feedback coefficient is in the expected 
range (0-1), but the point estimates are quite low compared to those reported by Blundell 
et al. (2002) for U.S. firms. Consequently, the short run elasticity with respect to the 
number of new firms is lower, actually lower than one: 1.195*(1 – 0.281) = 0.859 (with 
a [0.515 – 1.202] confidence interval).  
 
In columns (3) and (4) we report estimations including KPF1 and KPF2 variables, using 
the 200 Km spatially lagged KPF2. The addition of KPF variables does not affect 
previous results in qualitative terms. Steady-state elasticities of innovative activity to 
new firms and to the stock of researchers remain high and significant, with point 
estimates very similar to those in columns (1) and (2). Scientific research expenditures 
emerges as a highly significant variable, confirming what indicated by previous studies 
in developed countries (Feldman and Florida, 1994; Acs et al., 2002). Estimated 
parameters are close to those reported by Fritsch and Slavtchev (2007) for the elasticity 
of patent to university funding in German districts. The positive and highly statistically 
significant parameters of the spatially-weighted variable suggest spatial spillovers of 
scientific research far beyond municipal borders (at least within a radius of 200 Km). 
These are far-reaching spillovers compared to those reported by Anselin et al. (1997) for 

                                                      
85 As suggested by one of the reviewers, we also estimated the models at a different spatial scale. We 
worked at the level of labor market areas built by Berdegué et al. (2011) following the methodology by 
Killian and Tolbert (1993). Labor market areas (or functional regions) reflect areas of high 
intraregional economic and social interaction (Karlsson and Olson, 2006), usually delimited by 
workers’ commuting flows. In Chile, they encompass 3.3 comunas in average. Results (available upon 
request) for specifications 1 to 4 with 430 observations indicate that the results for the KM and KPF1 
variables remain qualitatively unchanged. The autoregressive parameter, however, becomes negative 
in some of the specifications. In addition, results for specifications 5 to 10, based on less than 250 
observations, yielded unstable and mostly counterintuitive coefficients. All these results can be 
attributed to small-sample biases of the WW estimator, reported by Blundell et al. (2002).  

86 Since 
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the U.S., but in the range of those found by Botazzi and Peri (2003) for European 
regions. Sign and statistical significance of these spillovers are insensitive to the spatial 
weight matrix used.87  
 
The inclusion of the number of large and medium-size firms (KPF3, columns 5 and 6) 
preserves the expected sign for the KM and KPF variables. The coefficient for the KPF3 
variable is positive and significant at the 10 per cent, which gives some support to the 
conjecture that the stock of larger firms should somewhat signal the local stock of private 
R&D inputs. The result would be in accordance with ample evidence pointing at a 
positive effect of private R&D expenditures on local innovation (Acs et al., 2002; 
Feldman and Florida, 1994). The inclusion of this variable renders the stock of 
researchers and the spatially lagged public research expenditures either marginally, or 
simply not, significant depending on the specification. We believe this has more to do 
with statistical efficiency losses due to the sharp reduction of the sample size. 
 
Specifications in columns 7 and 8 include the creative destruction variable. The 
turbulence rate induces no meaningful change compared to previous estimates, but 
turning the KPF1 variable only marginally significant. In contrast to expected 
Schumpeterian mechanisms, the estimated CD1 parameters are negative, but in this case 
largely insignificant. 
 
Keeping in mind the likely weak-instruments problem of our last two estimates, 
specifications (9) and (10) confirm the positive correlation between entrepreneurship 
and local innovation, but not so for the stock of researchers. On the other hand, results 
provide some weak support for agglomeration externalities. In terms of the 
diversification-versus-specialization debate, estimates tend to favor Jacobs over 
Marshall externalities. We found a marginally significant negative (positive) coefficient 
for the specialization (diversification) index when year dummies are excluded (column 
9). As reported for the Netherlands by van der Panne (2004), we obtained a negative 
parameter for the competition index, which would support claims of some industrial 
organization models pointing at the negative effects of excessive market competition on 
business entry and therefore on innovation. This variable is, however, not significant. 
Our results are consistent with some patterns in the meta-analysis by Beaudry and 
Schiffauerova (2009); that is, regional (in contrast to firm-level) studies tend to support 
Jacobs externalities as the results do here. The results, however, conflict with other 
meta-analysis findings, such as evidence of Marshallian externalities in studies using 
broad industrial classifications.  
 
Overall, our results give consistent support to the knowledge-matching mechanism as 
an (certainly partial) explanation to the spatial variation of innovative activity in Chile. 
 
 

 

 

 

                                                      
87 In unreported results we estimated models (3) to (10) using a spatial weight matrix with a 
bandwidth of 300 Km. Available upon request. 
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Table 5.2. Estimation results for model (5.7). Dependent variable: number of patent applications per year in each comuna.  
 
Variable (in the model) (1) (2) (3) (4) (5) 

Knowledge matching (KM)      

Log stock of researchers (Cf) 0.215* 0.375*** 0.384*** 0.347*** 0.156 
 (0.112) (0.120) (0.062) (0.050) (0.104) 

Log new firms (s) 1.195*** 0.974*** 0.852*** 0.908***  0.714** 
 (0.239) (0.223) (0.165) (0.149) (0.318) 

Know. prod. function (KPF)      

Log scientific research  (KPF1)   0.046*** 0.027*** 0.029*** 
   (0.004) (0.005) (0.008) 

Spatially weighted KPF1 (KPF2)   0.493*** 0.519*** 0.164 
   (0.152) (0.166) (0.160) 

Log large and med. Firms (KPF3)     0.396* 
     (0.219) 

Creative destruction (CD)      

Log turnover rate (CD1)      
      

Agglomeratione externalities 
(AE) 

     

Log specialization index (AE1)      
      

Log diversification. index (AE2)      
      

Log competition index (AE3)      
      

Dynamics      

Lag patents (mt-1) 0.281*** 0.141*** 0.162*** 0.046***  0.090*** 
 (0.046) (0.043) (0.014) (0.014) (0.019) 

Time dummies N Y N Y N 

STATS      

N 1,337 1,337 1,337 1,337 761 
Second order serial correlation test (z) 1.386 0.668 1.059 -0.420 -0.861 
P-val. chi2 (global significance) 0.000 0.000 0.000 0.000 0.000 
Wald test C.R.S (p-val) - long run 
elast. 

0.035 0.042 0.113 0.067 0.694 

Wald test C.R.S (p-val) - short run 
elast. 

0.930 0.274 0.773 0.159 0.486 

Instruments mt-2 - mt-4; KMt-2 -KMt-
4 

mt-2 - mt-4; KMt-2 -KMt-
4 

mt-2 - mt-4; KMt-2 -KMt-
4; xt-1 - xt-4 

mt-2 - mt-4; KMt-2 -KMt-
4; xt-1 - xt-4 

mt-2 - m1; KMt-2 -KM1; 
xt-1 - xt-3 

Hansen J (d.f.) 20.592 (33) 26.903 (33) 37.703 (49) 38.146 (49)  30.249 (46) 
Estimation sample (years) 2002-2008 2002-2008 2002-2008 2002-2008 2005-2008 

Notes: Steady state (long run) elasticites only. *** means significant at 1%. ** means significant at 5%. * means significant at 10%. Robust standard 

error in parenthesis. 
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Table 5.2. (cont.) 
 

Variable (in the model) (6) (7) (8) (9) (10) 

Knowledge matching (KM)      

Log stock of researchers (Cf) 0.232* 0.124 0.078 -0.104 -0.172 
 (0.130) (0.140) (0.159) (0.197) (0.202) 

Log new firms (s) 0.668*** 0.825** 0.893** 0.932* 0.964* 
 (0.316) (0.357) (0.430) (0.541) (0.584) 

Know. prod. function (KPF)      

Log scientific research  (KPF1) 0.035*** 0.021* 0.031* 0.024 0.039 
 (0.012) (0.011) (0.017) (0.024) (0.027) 

Spatially weighted KPF1 (KPF2) 0.065 0.125 0.059 -0.189 -0.217 
 (0.220) (0.188) (0.236) (0.164) (0.208) 

Log large and med. Firms (KPF3) 0.440* 0.491** 0.494** 0.374 0.436 
 (0.227) (0.242) (0.249) (0.311) (0.329) 

Creative destruction (CD)      

Log turnover rate (CD1)  -0.462 -0.347 -1.280* -0.969* 
  (0.485) (0.471) (0.525) (0.580) 

Agglomeration externalities (AE)      

Log specialization index (AE1)    -0.627* -0.641 
    (0.365) (0.409) 

Log diversification. index (AE2)    5.948* 5.523 
    (3.595) (3.506) 

Log competition index (AE3)    -0.122 -0.085 
    (0.197) (0.150) 

Dynamics      

Lag patents (mt-1) 0.089*** 0.062*** 0.063*** 0.063** 0.077*** 
 (0.016) (0.018) (0.020) (0.025) (0.025) 

Time dummies Y N Y N Y 

Statistics      

N 761 761 761 740 740 
Second order serial correlation test (z)  -1.008 -1.121 -1.187 -0.987 -0.959 
P-val. chi2 (global significance) 0.000 0.000 0.000 0.000 0.000 
Wald test C.R.S (p-val.) - long run elast. 0.759 0.898 0.947 0.772 0.696 
Wald test C.R.S (p-val.) - short run elast. 0.543 0.768 0.824 0.675 0.581 
Instruments mt-2 - m1; KMt-2 -KM1; 

xt-1 - xt-3 
mt-2 - mt-4; KMt-2 -

KMt-4; xt-1 - xt-3 
mt-2 - mt-4; KMt-2 -

KMt-4; xt-1 - xt-3 
mt-2 - mt-4; KMt-2 -

KMt-4; xt-1  
mt-2 - mt-4; KMt-2 -

KMt-4; xt-1  
Hansen J (d.f.) 30.099 (46) 31.326 (42) 29.980 (42) 23.244 (36) 21.502 (36) 
Estimation sample (years) 2005-2008 2005-2008 2005-2008 2005-2008 2005-2008 

Notes: Steady state (long run) elasticites only. *** means significant at 1%. ** means significant at 5%. * means significant at 10%. Robust standard 
errors in parenthesis.
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5.6   Summary and conclusions 

 
Our analysis has developed a theoretical relationship between regional 
entrepreneurship and innovation from the perspective of the knowledge matching 
hypothesis. We are able to verify this relationship and the underlying role of 
entrepreneurship (as measured by new firms) in linking knowledge with market needs 
in Chilean local economies. This is the first study available in the Chilean and Latin 
American contexts that analyzes the geographic patterns of, and the relationship 
between, innovation and entrepreneurship at this level of spatial disaggregation. 
 
We have confirmed that the explanatory power of the knowledge matching mechanism 
is largely robust with respect to the inclusion of other regional factors conditioning 
knowledge spillovers. By doing so, we have also verified the importance of local 
innovation systems, in particular the positive effect of scientific and technological 
infrastructure (and perhaps of economic diversification). On the contrary, we have 
found no evidence of local creative destruction, specialization externalities and 
competition effects. It is important, however, to bear in mind that the results presented 
here are subject to several methodological caveats: those related to our imperfect 
measures of regional innovation and entrepreneurship, the short time span for which 
many series are available, and the absence of potentially important feedback 
mechanisms in our empirical specifications. 
 
The knowledge matching model presented here offers a novel approach for 
understanding the relationship between regional entrepreneurship and innovation. 
Nevertheless, further consideration of the heterogeneity of localities and economic 
agents (including researchers), as well as of spatial interactions seems warranted in a 
regional context. These are all aspects likely influencing the probabilities of matching 
between inventions and entrepreneurs. Embedding such features into the modeling 
framework is a straightforward avenue for future research.   
 
From a policy perspective, the large sub-national variations in innovative activity, and 
the importance of contextual variables in explaining such variations, should draw more 
attention to the spatial dimension in the design of Chilean innovation policies. The fact 
that innovative activity is largely concentrated in a few large cities is worrisome from a 
regional development point of view. But at the same time, the evidence that regional 
innovation is responsive to policy variables opens the ground for spatially-sensitive 
innovation-support programs. In this vein, two important implications arise from our 
results. First, investments aimed at enhancing local conditions for knowledge creation 
and diffusion have the potential for harnessing innovation in lagging areas of the 
country. Second, since one important condition is entrepreneurial activity, there are 
unexploited opportunities for stronger synergies between entrepreneurship and 
innovation-support initiatives in the context of regional development policies in Chile. 
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Chapter 6 

6.  Summary and Conclusions 

6.1   Introduction 

The endogenous growth revolution (Romer, 1986; Lucas, 1987) has established human 
capital and innovation as powerful sources of sustained economic growth. New growth 
theories have brought back Schumpeter’s (1934; 1942) insights on the role of the 
entrepreneur as a key driver of knowledge spillovers, technological change and 
innovation (Aghion and Howitt, 1992; Acs et al., 2013). Such approaches have returned 
entrepreneurship as a central issue in modern economic research (Parker, 2009) and 
policy agendas (Gilbert et al., 2004). 
 
Following these new intellectual trends, regional science has shifted attention towards 
entrepreneurship and innovation-led dynamics of regional growth (Audretsch and 
Keilbach, 2004; Acs and Plummer, 2005). At the same time, the development of new 
theories of location, such as urban economics (Abdel-Rahman, 1988; Ciccone and Hall, 
1996) or the New Economic Geography (NEG) (Krugman, 1991; Fujita et al., 1999), has 
reinvigorated interest in the regional determinants of the spatial variation of 
entrepreneurial activity (Audretsch and Fritsch, 1994, Glaeser et al., 2010, Sato et al., 
2013). Thus latter question has drawn the attention of regional scientist since at least 
the decade of the 1960s (Chinitz, 1960; Jacobs, 1969). 
 
This dissertation builds upon elements from spatial economics, the economics of 
entrepreneurship and endogenous growth theory to advance our understanding of the 
relationships between location, entrepreneurship, and regional innovation. The 
research addresses some existing knowledge gaps regarding the mechanisms governing 
these relationships. This final chapter summarizes the main results in the dissertation, 
both in terms of theoretical contributions and in terms of new empirical evidence.  
 
The overarching conclusion is that location in relation to markets matters for regional 
entrepreneurship and that entrepreneurship matters for regional innovation. 
Although not tested here, there is a wealth of evidence in the literature of the positive 
effects of innovation for long-term regional growth (e.g. Beugelsdijk, 2007, Rodríguez-
Pose and Crescenzi, 2008), which render the location-based drivers of entrepreneurship 
a key aspect of regional development. The research findings in this thesis first show that 
interregional demand linkages create profit opportunities that stimulate both business 
entry and regional business activity (Chapter 3). But at the same time, other findings  
show that a greater market potential also leads to increased regional wages, which in 
turn increase the incentives to choose salaried work over self-employment (Chapter 4). 
Combined, the findings indicate that while a positive partial correlation between 
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market potential and entrepreneurship is consistent, the functional relationship 
between market proximity and the regional supply of entrepreneurs is not 
unambiguously positively correlated. The other important finding of this dissertation is 
that a broader regional entrepreneurship base favors local innovative performance, 
because a larger stock of entrepreneurs facilitates localized knowledge spillovers by 
easing the conversion of local knowledge into economic innovation (Chapter 5).  
 
Section 6.2 summarizes the results from the descriptive analysis of Chile’s framework 

conditions (at the national and local levels) for innovation and entrepreneurship (in 

Chapter 2). The section briefly reviews the general research setting of this dissertation 

and motivates the subsequent economic geography approach to the spatial variation of 

entrepreneurship and innovation in the country. Section 6.3 addresses the relationship 

between interregional demand linkages and the number and size of firms from a New 

Economic Geography perspective and summarizes some empirical results at the level of 

Chilean municipalities (in Chapter 3). Section 6.4 reviews the theoretical results of a 

spatially-explicit occupational choice model explaining the countervailing effects of 

location on the regional supply of entrepreneurs, and summarizes the empirical 

evidence obtained for the case of Chilean municipalities (in Chapter 4). Section 6.5 

outlines the results of a knowledge-matching framework aimed at establishing a 

relationship between regional entrepreneurship and innovation, a framework which is 

applied to data, again, at the level of municipalities (in Chapter 5). Section 6.6 draws 

some conclusions regarding remaining questions and emerging research issues. Finally, 

section 6.7 reviews some policy implications of the research work taken as a whole for 

Chilean business support and regional development policies. 

6.2   National and local framework conditions for 
entrepreneurship and innovation in Chile 

Innovative and entrepreneurial activity are to a large extent the result of an enabling 

environment shaped by the social, economic and institutional conditions influencing 

individual agents’ decisions (Boettke and Coyne, 2003; Levie and Autio, 2008; Nelson, 

1993; Lundvall, 1992). Some of these circumstances are common to all regions within a 

country, such as the macroeconomic policy framework (e.g. Parker, 2005), whereas 

others are highly variable across space, such as the industrial structure, the stock of 

knowledge inputs or the quality of local governance (Rodríguez-Pose and Di Cataldo, 

2014; Rodríguez-Pose and Crescenzi, 2008; Amorós et al., 2013; Reynolds et al., 1995). 

Moreover, even cross-cutting institutions, policies and trends may have very different 

impacts according to the specific local conditions (Cooke, 1992; Barca, 2009; Barca et 

al., 2012). Therefore, analyzing both national and local framework conditions is of 

crucial importance for understanding observed sharp and persistent differences in 

regional entrepreneurial activity and innovative performance (Parker, 2005; Fritsch and 

Mueller, 2007; Fritsch and Slavtchev, 2007; Fledman and Florida, 2002).  

 

Chapter 2 describes the national and local framework conditions for innovation and 

entrepreneurship in Chile, based on a review of the literature and the analysis of data 
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from several statistical sources. The chapter discusses the reasons for the remarkable 

growth performance of the Chilean economy since mid-1980s, as a combination of 

market-based policies (initiated in the decade of the 1970s) with institutional 

development and social investments (undertaken since the 1990s). In terms of 

entrepreneurship and innovation support policy, the chapter discusses the evolving 

rationale from the support of small and medium-size firms toward a strategic focus on 

innovative entrepreneurship by the mid-2000s.  

 

The argument that national framework conditions for entrepreneurship are, in general, 

favorable in Chile is based on the sound economic and institutional environment and 

committed support from the central government. Despite such favorable conditions, the 

observed evolution of entrepreneurship and entrepreneurial activity rates casts doubts 

(as noted in Atienza et al., 2015) on the thesis of a supposed “entrepreneurial revolution” 

as suggested by flagship reports in the country (Amorós and Poblete, 2013). With respect 

to innovation, despite becoming a strategic focus of recent national economic policy, the 

chapter shows how pre-conditions for knowledge creation and innovation are still very 

weak in the country; in particular, there is a lack of advanced human capital, a weak 

scientific base and a still limited use of technological infrastructure. 

 

Using data from secondary sources, Chapter 2 then analyzes sub-national disparities in 

local framework conditions for innovation and entrepreneurship, focusing on core-

periphery gaps reported in previous studies (Amorós et al., 2013; Conicyt, 2010). 

Conditions for general entrepreneurship are not concentrated in the core areas, as 

evidenced by the spatial distribution of access to credit and business activity rates. 

Moreover, lower wages (and higher unemployment rates) appear to be, as established in 

the literature (Lucas, 1978; Parker, 2005), contributing to pushing people to start their 

own businesses in remote areas. By contrast, framework conditions enabling innovation 

and more productive entrepreneurship are extremely concentrated in core areas, 

particularly the stock of advanced human capital, technological infrastructure and 

agglomeration externalities. These results are verified both in terms of regional gaps 

with respect to the Santiago Metropolitan region, but also within each region with 

respect to the regional capital cities.  

 

Chapter 2 demonstrates for the Chilean case the uneven spatial distributions of human 

capital, of agglomeration externalities and of technological infrastructure. The literature 

more generally shows that the uneven distributions of knowledge inputs, of knowledge-

intensive firms and even of specialized knowledge and business support services are 

largely the result of agglomeration dynamics (Carlino and Kerr, 2014). Taken together, 

the particular facts of Chile and previous research both invite the economic-geography 

approach to the study of local entrepreneurship and innovation in Chile pursued in the 

following chapters. 
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6.3   Regional market potential and the number and size of 
firms 

Although several authors have emphasized the importance of market size (Carree & 
Thurik, 1996), agglomeration economies (Naudé et al., 2008), and the distance to 
markets (Harris, 1954) for the spatial distribution of economic activity and business 
start-up rates, to date there have been no microeconomic foundations developed 
specifically addressing the role of interregional demand linkages in determining the 
local number and size of firms. The relationship between the region’s number of firms 
per capita and the region’s market potential is an important but largely missing element 
in current discussions on regional entrepreneurship. Business density has been regarded 
as a necessary condition for entrepreneurship, innovation and job creation, all leading 
together to regional competitiveness and growth (Huggins, 2003). 
 
In chapter 3 a model of the relationship between market potential and the number of 
local firms and the average size of these firms is developed. The model borrows its basic 
structure from the Krugman-Helpman-Hanson (KHH) NEG multi-region, core-
periphery model (Krugman, 1991; Helpman, 1998; Hanson, 2005). In this framework, 
the spatial distribution of economic activity arises endogenously from the interactions 
between centripetal forces that lead to agglomeration of firms and workers, and 
centrifugal forces that disperse them. The model’s centripetal force is the increasing 
returns in production and transport costs, and the centrifugal forces are related to 
competition effects in congested markets, and – in the KHH version – a non-tradable 
industry, such as housing. 
 
The proposed model in chapter 3 introduces regional heterogeneity on the supply-side 
of the differentiated-good sector, through a labour-unrelated, place-specific fixed cost of 
production. This regionally-variable fixed cost is the source of increasing returns, and is 
consistent with hypotheses of regional differences in the cost of doing-business as a 
major factor conditioning business entry (Glaeser et al., 2010; Glaeser and Kerr, 2009). 
The implication is that the free-entry (zero-profit in equilibrium) labour input and the 
firm output in the tradable sector are not constant across regions (as they are in the 
standard KHH framework), but positively related to the regional fixed costs and 
negatively related to the regional wage. Higher fixed costs imply larger economies of 
scale, which stimulates the up-scaling of regional firms; higher wages (marginal costs), 
by contrast, stimulate downsizing of regional firms. 
 
Equilibrium wages, in turn, are positively influenced by regional market potential, which 
is the standard NEG mechanism reflecting a higher compensation to workers in regions 
facing a higher inter-regional demand (Hanson, 2005). This mechanism along with the 
clearing of the labour market (full employment) allows establishing an equilibrium 
relationship where the number of firms per capita (a constant parameter in the KHH 
model) is positively related to the regional market potential and negatively related to the 
region-specific fixed cost. In addition, labour market clearing determines that in the 
short run – before wage differentials trigger interregional mobility – the average firm 
size is negatively related to market potential and positively related to the fixed costs.88  

                                                      
88 In the longer run, higher wages will stimulate in-migration of workers, pushing wages down and 
increasing average firm size. 
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The intuition behind the two main relationships in this model is that surpluses generated 
by a positive shock in market potential are initially only partially captured by workers’ 
wages; there is room for short-term profits for incoming entrepreneurs before business 
entry and competition for labour eventually drive profits to zero via increased wages. By 
contrast, an increase in the fixed costs to participating firms in the home region erodes 
profits, forcing firms to exit. 
 
The model is tested with data on the number of firms per adult in Chilean municipalities 
(called comunas) for the period 2005-2010. The availability of panel data allows for 
testing not only the equilibrium relationships, but also whether or not there are dynamic 
adjustments (convergence and cyclical reversion) towards equilibrium. This permits a 
distinction between the long and short run unavailable in the standard empirical NEG 
model. Following Hanson (2005), the model is structurally estimated by means of non-
linear GMM methods, which yield estimates of the implicit NEG parameters in the 
theoretical model. This allows for a stricter validation of the NEG core-periphery model 
and the underlying agglomeration mechanisms in regard to their explanatory power 
over the spatial distribution of the number of firms per capita in Chile. This approach 
provides a novel way, alternative to the wage equation (ubiquitous in the applied NEG 
literature), for testing the effects of agglomeration over the spatial distribution of 
economic activity.  
 
The main result is the verification of the theoretical predictions of the model. First, the 
elasticity of the number of firms per capita with respect to the regional market potential 
is positive and statistically significant. The elasticity with respect to the local fixed-costs 
(here proxied by means of a municipal index of accessibility to notarial services, a 
significant cost of doing business in Chile) was negative. These estimates of the two core 
relationships are robust in the presence of other regional controls of business density. 
Furthermore, the estimated values of the implicit NEG parameters were in accord with 
the theoretical framework and highly statistically significant in all cases. In addition, 
convergence and partial adjustment were verified, which indicates that the proposed 
dynamic empirical specification fits the Chilean data better than a static equilibrium 
relationship.  
 
Other notable results relevant to the NEG approach (and consistent with what one would 
expect in a country like Chile) are worth noting:  
 

1. A low elasticity of substitution, lower than previous estimates for Italy (Mion, 

2004) and the USA (Hanson, 2005). 

2. Consequently, a more imperfectly-competitive market structure (higher 

monopolistic power). 

3. Accordingly, an industrial structure with larger returns to scale compared to 

these other countries. 

4. Higher interregional transaction costs compared with these other countries. 

5. Verification of the agglomerating effects of interregional demand linkages 

(estimates consistent with the “no black-hole” or “stability condition”). 

Finally, with the estimated parameters, a simulation experiment was carried out of a 
transitory shock in the main local market (the national capital city of Santiago). This 
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exercise revealed that, while important, the spatial reach of demand linkages are limited 
(around 250-300 Km), and also that the effects fade rapidly over time (effectively 
nonexistent by the third year).  
 

6.4   Location and entrepreneurship: a spatially-explicit 
occupational choice model 

The model in the third chapter sheds lights on the role of market potential in the spatial 
distribution of firms. It cannot, however, be considered a complete model of regional 
entrepreneurship, because it does not address the location-driven mechanisms behind 
the individual’s decision to set up a business. The economic incentives behind such 
decision are at the core of economic theories of entrepreneurship (e.g. Parker, 2009). 
More specifically, as correctly claimed by Glaeser et al. (2010b), the zero-profit 
equilibrium condition (in which the model in chapter 3 rests) implicitly assumes that 
the “supply schedule of entrepreneurs is everywhere the same, and indeed everywhere 
horizontal. This assumption essentially takes entrepreneurship out of the model” (pag. 
4). 
 
Chapter 4 presents a model that goes a step forward in accounting for the full-effects of 
location in the regional supply of entrepreneurs. In particular, it introduces occupational 
choice and heterogeneous managerial ability (Lucas, 1978; Parker, 2005) into the spatial 
Dixit-Stiglitz setting (Fujita et al., 1999) to improve our understanding of the 
relationships between market potential (derived from the NEG model), regional wages 
and entrepreneurship rates.  
 
In this model, the distribution of managerial ability in a region introduces firm-level 
heterogeneity in the production technology, which implies that more able entrepreneurs 
achieve costs efficiencies with a lower use of labor. This way of introducing managerial 
ability is consistent with existing views of the entrepreneur as an agent capable of 
recombining resources in more efficient ways to innovate and create value (see Carree 
and Thurik, 2003). The distributions of managerial ability are assumed to be the same 
across regions, but business profits are positively dependent on the regional market 
potential, due to higher incomes in external markets and lower transport costs of 
imported goods (Hanson, 2005). Workers can choose between entrepreneurship and 
salaried work based on the expected returns to alternative occupations, dependent on 
location (market potential) and individual managerial ability.  
 
The free-entry occupational choice equilibrium is where the business net income of the 
marginal entrepreneur equates to the regional salaried wage (the opportunity cost facing 
all entrepreneurs). More managerially talented entrepreneurs earn an economic rent. 
The occupational choice equilibrium defines a regional marginal ability function, which 
is, ceteris paribus, decreasing in the market potential and increasing in domestic wages. 
This means that when market potential is larger, less able entrepreneurs can succeed in 
business. In contrast, higher wages induce less able entrepreneurs to leave management 
and to pursue salaried work. This relationship is consistent with the tradeoff between 
push (given by opportunity costs) and pull (given by spatial demand linkages) factors 
stimulating entrepreneurship (e.g. Schjoedt and Shaver, 2007). An implication is that, 
ceteris paribus, regions with a greater market potential will have more firms, of larger 
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average size and lower average labor productivity. Regions with higher wages will have, 
everything else constant, fewer firms, of smaller average size and greater labor 
productivity. From this regional marginal ability function an entrepreneurship supply 
equation, which is positively dependent of the market potential and negatively 
dependent on domestic wages, is derived. 
 
The model goes further in developing the regional labor market equilibrium to account 
for the dependence of regional wages on the market potential (Fujita et al., 1999; 
Hanson, 2005). The full-equilibrium result is that the pro-entrepreneurship profit effect 
is exactly offset by the anti-entrepreneurship opportunity-cost effect. This result is a 
consequence of the constant mark-up pricing rule in the monopolistic, competition-
based market structure of the spatial Dixit-Stiglitz model, along with the occupational 
choice condition of equalization of business profit and wages.89 
 
The theoretical model is tested through the estimation of the model’s entrepreneurship 
supply function. The theory predicts a negative elasticity of the entrepreneurship rates 
with respect to wages and a positive elasticity with respect to market potential. Also it 
predicts that the ratio of these two elasticities should be the constant-elasticity-of-
substitution parameter from the NEG consumer utility function. The model is applied 
to the Chile, a country that exhibits a weak spatial association between self-employment 
rates and local market potential. In particular, areas of high self-employment rates can 
be found in both agglomerated areas and in poor, remote regions. On the other hand, 
low entrepreneurship rates can be found in areas of medium-to-high market potential 
but with a high labor demand and wages.  
 
A dynamic specification is fitted with a panel of non-farm self-employment rates in 
Chilean municipalities. The results confirm both the positive partial correlation between 
municipal entrepreneurship rates and the market potential function, and the positive 
correlation between entrepreneurship rates and domestic wages. The estimated 
elasticity of substitution is consistent with the monopolist’s maximizing behavior on 
which the spatial Dixit-Stiglitz setting rests; i.e., statistically significant and greater than 
one. Moreover, the point estimates are not merely statistically indistinguishable but 
differ only in decimals from those obtained from chapter 3’s equation for the number of 
firms per capita. The closeness of the estimates is notable, given the different dependent 
variables used in the two equations, the difference in time spans, the distinct estimation 
strategies and market potential variables. The main results are robust to various 
specifications of the estimated model and included variables. The results hold for 
different sub-periods and changes to the a priori value of the elasticity of substitution in 
the market potential function. They also are robust to the inclusion of potential shifters 
of the regional supply of entrepreneurs, and to alternative measure of entrepreneurship. 
 

                                                      
89 Again, this is a comparative statics exercise that leaves unaddressed the potential interregional 
mobility of person and the possible effects on the regional distribution of managerial ability.  
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6.5   Regional entrepreneurship and innovation: a knowledge 
matching approach 

In chapter 5 the focus is shifted towards the implications for regional innovation of the 
spatial variation of entrepreneurship. Despite the wealth of theoretical and empirical 
results pointing at the importance of entrepreneurship for regional growth (Acs and 
Armington, 2004; Bosma et al., 2011), the development of the “knowledge filter” (KF) 
hypothesis (Acs et al., 2004; Acs and Plummer, 2005) and the “knowledge spillover 
theory of entrepreneurship” (KSTE) (Braunerhjelm et al. 2010; Acs et al., 2013) has 
brought a renewed interest in the role of entrepreneurship in regional innovation 
processes. Notwithstanding, as noted by Carree and Thurik (2003), entrepreneurs have 
multiple roles in the process of economic development, and there remains a gap in our 
understanding of exactly how regional entrepreneurship and innovation are linked.  
 
Chapter 5 presents a model to explore the role of the entrepreneur as a liaison between 
pure knowledge and economic innovation. It adapts Michelacci’s (2003) model of 
matching research and entrepreneurial skills to the regional case. The model provides a 
complementary microeconomic foundation to Romerian endogenous growth 
frameworks on which the KF and KSTE approaches rely. In addition, from an empirical 
point of view, the model provides an attractive alternative to the knowledge production 
function (KPF) approach commonly used in the regional innovation literature. The 
model posits a micro foundation for the emergence of innovations as a result of interplay 
between incentive-driven entrepreneurs and random knowledge production, in contrast 
to innovation as the certain output of the application of R&D inputs in regional 
economies.  
 
The Michelacci (2003) model advances innovation as the result of a random match 
between the stock of knowledge in the economy and the number of free entrepreneurs 
willing to incur the cost of searching and implementing potentially useful inventions. It 
builds on the idea of the need for pure knowledge to be transmitted from knowledge 
sources to productive agents and converted into economic knowledge through 
purposeful entrepreneurial action (Acs et al., 2004; Audretsch and Keilbach, 2004). The 
probability of this match is dependent on the knowledge intensity in the regional 
economy, i.e. the stock of inventions available per entrepreneur. This knowledge 
intensity, in turn, is a function of the research effort in the region, which is the 
proportion of R&D workers in the labor force. By combining the matching probability 
with a stochastic law of motion for the net rates of knowledge generation, one arrives at 
a steady state relationship. The solution casts the functional specification of the number 
of innovations in terms of the number of entrepreneurs and R&D workers in the regional 
economy. This knowledge matching function reflects the need of both research and 
entrepreneurial skills for innovation to take place, and that the knowledge matching 
process is costly and subject to search frictions (Michelacci, 2003). 
 
The model is extended by conditioning knowledge generation dynamics to a set of 
contextual factors related to other complementary mechanisms behind regional 
knowledge spillovers. These other factors are: i) the knowledge production function 
(KPF) (Griliches, 1979); ii) creative destruction (CD) (Schumpeter, 1942) and iii) 
agglomeration externalities (AE) (Glaeser et al., 1992). This gave rise to an extended 
knowledge matching function. A linear feed-back specification is proposed in order to 
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capture dynamic effects related to path dependencies and knowledge capital 
depreciation (Blundell et al., 2002). The proposed model is tested with a panel dataset 
of patent applications, new firms and R&D workers in Chilean municipalities.  
 
The estimation results confirm the proposed knowledge matching mechanism as a 
contributing factor to the spatial variation of innovative activity in Chile. More directly, 
in terms of the importance of entrepreneurship in innovation, the results support an 
underlying role of entrepreneurs in linking knowledge with to market needs in Chilean 
local economies. The tested entrepreneurship-led knowledge matching process proves 
to be robust with respect to the inclusion of other regional factors conditioning 
knowledge spillovers.  
 
In terms of other hypotheses of regional innovation, of secondary importance to this 
study, the results indicate that: 
 

1. Local R&D inputs in terms of public and private research investment are 

positively and significantly related to local innovation levels.90 

2. There is some evidence of inter-municipal knowledge spillovers of scientific 

research, which are of a non-negligible spatial reach (tested at 200 and 300 kms). 

3. There is no evidence of creative destruction effects on local innovation. 

4. There is some weak evidence of agglomeration externalities in innovation, in 

particular in the form of diversification externalities (Jacobs) but not in terms of 

specialization externalities (Marshall) or innovation-enhancing competition 

effects (Porter).  

5. Depreciation of the knowledge capital is very rapid, which suggest little 

technological lock-in effects in local economies. 

6.6   Implications for a research agenda on location, 
entrepreneurship and regional development 

This research has established, both theoretically and empirically, the importance of 
agglomeration forces in shaping the spatial distribution of business and entrepreneurial 
activity. Recalling the theoretical framework presented in chapter 1 (Figure 1.1, 
reproduced here as Figure 6.1), the pro-entrepreneurship role of interregional demand 
linkages has been verified (relationship C in the Figure). These demand linkages create 
profit opportunities that entrepreneurs capitalize by establishing firms in areas of higher 
market potential. The anti-entrepreneurship effect of local costs of doing business 
(relationship D in the Figure) has also been confirmed. 
 
The model of regional business density in chapter 3 advances a complementary 
approach to economic agglomeration from the perspective of firm’s location, in contrast 
to standard NEG models built to analyze the problem by focusing on the spatial 
distribution of the labor force (e.g. Fujita et al., 1999). The literature to date has assumed 
that both spatial processes take place simultaneously, the mechanics of firm’s 

                                                      
90 It is worth noticing that private R&D inputs were proxied by an admittedly very crude proxy (the 
number of large and medium-sized firms in the comuna). 
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agglomeration having not been made explicit. In this thesis, however, the firms’ location 
problem is formalized in an NEG-based framework. The model in chapter 3 also 
provides an alternative way for the empirical validation of the NEG approach in contrast 
to the usual reliance on the NEG wage equation (Hanson, 2005; Brakman et al., 2004; 
Fingleton, 2006; Hering and Poncet, 2010). In short, this thesis makes a novel 
contribution towards a broader empirical validation of the New Economic Geography.  
 
This dissertation has also contributed to the spatial theory of entrepreneurship by 
explicitly addressing, for the first time, the countervailing effects of location on the 
individual’s occupational choice. In particular, it has been shown that a NEG framework 
is suited to account for the effects of regional market potential on both push and pull 
forces (Choi and Pan, 2006) conditioning the regional supply of entrepreneurs. Along 
with the pro-entrepreneurship profit effect of market proximity, there is simultaneously 
an anti-entrepreneurship effect produced by the higher opportunity costs of being an 
entrepreneur, i.e. higher wages. Recalling the conceptual framework in Figure 6.1, the 
relationship C has been again supported, and relationship E empirically verified.  
 
Nevertheless, the algebraic model yields an exact offsetting effect between the two 
opposing forces, given largely by the internal structure of monopolistic competition in 
the spatial Dixit-Stiglitz setting (i.e., the constant mark-up pricing) along with the 
occupational choice equilibrium based only on the equalization of economic returns. 
One can modify the model to shift the net effect from an exactly-offsetting result, but as 
it stands the model well accounts for the lack in the case of Chile of spatial correlation 
between changes in market potential and changes in self-employment rates. This result, 
of course, may not be the case in other countries, and chapter 4 discusses some ways in 
which this spatial occupational choice framework could be extended to account for 
alternative spatial patterns. 
 
At first reading, there might appear a tension between the results in chapter 3, regarding 
the impact of spatial demand linkages on firm density, and the results in chapter 4, 
regarding the impact of those same linkages on self-employment rates. Both results 
relate to the effects of spatial demand linkages on measures of regional 
entrepreneurship. In interpreting the overall results, the apparent tension disappears if 
one bears in mind that the regional firm density and self-employment rates are related 
but different aspects of regional entrepreneurship, likely responding to associated but 
different processes. The number of formal businesses and the demand-led mechanism 
of firm’s location in chapter 3 seem broadly consistent with the case of mobile 
entrepreneurs choosing location based on profit opportunities, much in the spirit of 
footloose entrepreneurship models of agglomeration (Forslid and Ottaviano, 2003). On 
the other hand, the self-employment rates and the spatial occupational choice model in 
chapter 4 seems particularly well suited to case of local (mainly immobile) entrepreneurs 
(Michelacci and Silva, 2007) who choose entrepreneurship either as a response to 
perceived business opportunities (Kangasharju, 2000), or as a response to the lack of 
labor opportunities (Choi and Pan, 2006) in their own local contexts. 
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Figure 6.1. Location, entrepreneurship and regional innovation - Conceptual framework 

 
 
 
Both forms of entrepreneurship seem to fit well in the conceptual distinction between 
“opportunity” versus “necessity” entrepreneurship, which research projects, such as the 
Global Entrepreneurship Monitor (Reynolds 2000), have tried to disentangle. Based on 
the results of this present thesis, combined with the evidence from cross-country 
analyses (e.g. Wennekers et al., 2005), there are good reasons to investigate the 
possibility of a spatial segmentation of both kinds of entrepreneurship. “Opportunity” 
entrepreneurship could be of more importance in richer, agglomerated areas and 
necessity entrepreneurship in poorer, remote places. Conducting descriptive analyses 
identifying the spatial distributions of both kinds of entrepreneurship and their 
evolution in time is logical first step towards a better understanding of the drivers of the 
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geography of entrepreneurship in Chile and elsewhere. A more ambitious attack on this 
new question would be to craft a spatial entrepreneurship model that could account for 
such a dual geographic nature, while being empirically testable with the type of data 
usually available. Elements of such models would include entrepreneurs’ heterogeneity 
(in the form of ability, asset endowment and mobility), differentiated incentives (push 
and pull factors), and the tensions between agglomeration and dispersion forces.   
 
The reader will note that the models developed in this thesis have largely yielded static 
equilibrium theoretical results, although the basic models were modified to admit a 
more-realistic dynamic analysis in the empirical specifications. While the static 
approach is useful for obtaining multi-region equilibrium equations, suitable for 
estimation via standard econometric techniques, it is at the same time an important 
limitation to understanding the role of interregional mobility in local entrepreneurship 
and business creation. As mentioned in both chapter 3 and 4, the introduction of an 
explicit mechanism for labor mobility would allow dynamic sensitivity analysis under 
alternative assumptions about workers/entrepreneurs mobility (Forslid and Ottaviano, 
2003). From such an analysis using numerical simulations, one could build additional 
predictions about local entrepreneurship dynamics, testable against observed changes 
in spatial patterns of entrepreneurial activity. 
 
In regard to their role in regional growth, currently it is widely accepted that 
entrepreneurs perform a wide range of functions in the process of economic 
development (Carree and Thurik, 2003). This dissertation has established, and verified 
for the Chilean case, one specific mechanism through which entrepreneurs can affect 
regional economic performance: their bridging role between pure knowledge and 
innovation (relationship F in Figure 6.1). At the same time, chapter 5 has verified the 
importance of regional conditions (or “social filter” variables in the nomenclature by 
Rodríguez-Pose and Crescenzi, 2008), particularly of regional knowledge inputs, for 
knowledge creation and diffusion (linkage G in the Figure).  
 
The knowledge matching mechanism is particularly interesting in the regional context, 
given the well-establish importance of entrepreneurial action for knowledge spillovers 
and technical change (Aghion and Howitt, 1992; Braunerhjelm et al, 2010, Acs et al., 
2013), and given the spatially-bounded nature of knowledge spillovers (Döring and 
Schnellenbach, 2006). However, as stressed above, entrepreneurs are heterogeneous 
economic agents, as is the nature of entrepreneurship. This returns the discussion to the 
distinction – now in the context of regional knowledge matching models – between 
entrepreneurship by necessity and entrepreneurship by opportunity. Such a distinction 
has already been made in other kinds of regional models of entrepreneurship, 
innovation and growth (Stephens et al., 2013). Moreover, as highlighted in chapter 5, 
the role of spatial structures and interactions (e.g., distance decay, labor sorting, 
economic density) should also be taken into account in the knowledge matching process, 
as stressed in the literature on matching in labor markets (Coles and Smith, 1996; 
Combes et al., 2008). 
 
This dissertation has addressed the links between location, entrepreneurship and 
regional innovation. The ultimate objective of any regional entrepreneurship research 
and policy agenda should be, however, to assess their contribution as drivers of regional 
growth and development. This research contributes significantly to that aim: The 



132 

 

relationships between location and entrepreneurship (links C and E in Figure 6.1) has 
been the principal focus in chapter 3 and 4, and the relationship between knowledge, 
entrepreneurship and innovation (links F and G in Figure 1.1) has been the main 
research subject in chapter 5. Nevertheless, a more complete understanding of the 
relationship between innovation and local growth in Chile is still pending for the 
completion of the whole location-entrepreneurship-innovation-growth chain of 
causality.  
 
An integrated analysis of the complex interrelationships in this proposed chain of 
causality seems a well-warranted undertaking. Given an additional investment of time, 
an empirical assessment of all such relationships is a project within reach of the Chilean 
data assembled in this thesis. While there are some reduced-form specifications to 
explain the role of entrepreneurship on regional growth (e.g. Stephens et al., 2013), a 
more structural, multi-equation statistical approach, explicitly introducing into the 
empirical model the interactions between location, entrepreneurship, innovation, and 
growth, would shed greater light on the interrelationships between these mechanisms 
behind the regional development process. A more challenging endeavor would be to 
derive from explicit optimization rules a general microeconomic model that not only 
accounts for all these linkages but provides a theory-driven, testable structure. The 
models of Fujita and Thiesse (2002; 2003) are notable examples pointing toward a 
broader theory of location, entrepreneurship, innovation and growth.  
 
Finally, the studies forming this dissertation have considered sectorial differences 
neither in the effects of location on entrepreneurship, nor in the relationship between 
entrepreneurship and regional innovation. This is an important element to consider in 
future work for several reasons. In the case of the spatial determinants of 
entrepreneurship, it is well-known that economic sectors tend to cluster differently in 
space (Ellison and Glaeser, 1997; Audretsch and Feldman, 1996). But also, the empirical 
evidence confirms the differential impacts of location factors for business formation in 
different economic sectors (Armington and Acs, 2002; Fritsch and Falck, 2007). In 
terms of applicability to real world situations, the models developed in this present 
dissertation account for entrepreneurial activity in industries matching the features of 
the New Economic Geography’s M-sector (Fingleton, 2006; Fingleton and Fischer, 
2010); i.e. product differentiation, increasing returns, interregional tradability, 
monopolistically competitive market structure, and so on.  
 
The relevance of this type of NEG-based modeling is unclear, however, for the case of 
other industries where these characteristics might not hold. In addition, with regard to 
the relationship between regional entrepreneurship and innovation, there are 
differences in knowledge-intensity across economic sectors (Audretsch and Feldman, 
1996); and therefore the sectorial composition of regional entrepreneurial activity 
should affect the efficiency of the entrepreneurship-led knowledge spillovers. The 
knowledge-matching model developed here would be of more relevance in knowledge-
intensive industries. This has a direct spatial implication for the entrepreneurship-
innovation relationship, because such industries tend to locate in areas with better R&D 
infrastructure (Feldman and Florida, 1994). 
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6.7   Some policy implications for the Chilean case 

As discussed in chapter 2, there are three aspects of Chile that makes it an interesting 
case for the study of location-based dynamics of entrepreneurship and innovation. First, 
it has shown strong social and political commitment to innovation and entrepreneurship 
as levers for inclusive growth. Second, there are seemingly high levels of entrepreneurial 
activity in the country, but the resulting innovative performance appears low. Third, 
Chile has a linear physical geography, with a diverse economy and with an economic 
geography characterized by a strong urban primacy. The immediate result is a wide 
variation in local framework conditions for entrepreneurship and innovation. Although 
Chile may be seen at first glance as a country with a textbook core-periphery economic 
geography, results in this dissertation such as the existence of high spatial transaction 
costs, largely imperfectly-competitive regional markets, a dual nature of regional 
entrepreneurship or the lack of strong urbanization externalities and path dependencies 
in local innovation dynamics, all render the geography of entrepreneurship and 
innovation a far more complex phenomenon.  
 
In chapter 2, it has been shown that conditions supporting general forms of 
entrepreneurship are largely in place in Chile. With respect to support for innovation, 
however, the contrary appears to be the case (OECD 2012, 2014). The weakness of the 
Chilean National Innovation System stands as a major barrier to developing a 
knowledge-based economy. One immediate recommendation, therefore, is to orient 
entrepreneurship support policies towards a greater focus on more innovative and 
productive forms of entrepreneurship. The National Strategy of Innovation for 
Competitiveness sets a coherent general framework, but there is still a long way to go in 
terms both of lifting the knowledge creation and absorption capacities of the economy, 
and of designing more specific instruments to aid potential of entrepreneurs as effective 
vectors of knowledge and innovation. In this line, a recent diagnosis by the Corporation 
of Productive Support (CORFO) identified the need for developing a “new model of 
segmentation” of entrepreneurship support policies in Chile (CORFO, 2014). According 
to CORFO, this new model should be based on the recognition that entrepreneurs greatly 
differ in both market knowledge and abilities and also in terms of their degree of product 
differentiation. 
 
In the regional context, chapter 2 has also exposed the gaps in terms of enabling 
conditions for innovative entrepreneurship in Chile. This result may on its own justify a 
stronger regional emphasis to innovation and entrepreneurship policy, particularly from 
a territorial cohesion perspective. However, according to Moguillansky and Ramírez 
(2015), current business support policies in the country remain largely spatially-blind. 
Yet, the extremely concentrated Chilean economic geography along with path 
dependencies and the “stickiness” of spatio-temporal dynamics of entrepreneurial 
activity (Andersson and Koster, 2010) pose a significant challenge for place-based 
policies aimed at leveling the field for entrepreneurs and innovators on the periphery 
(see Amorós et al., 2013; Felzensztein and Gimmon, 2012). 
 
In chapter 3, the importance of interregional demand linkages for firms’ agglomeration 
has been verified. More specifically, results indicate that distance to markets is a burden 
for formal entrepreneurship in Chile. However, it has also been shown that the effects of 
such linkages on the spatial variation of the number of firms are of short spatial reach. 
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This result points to the relative importance of local markets and intermediate cities, in 
contrast to nationally-centralized market integration, for stimulating entrepreneurship 
in remote areas of the country. On the other hand, the importance of place-specific costs 
of doing business has also been confirmed. In the light of the results in chapter 5, 
fostering entrepreneurship in lagging regions seems to be a sensible policy objective. 
Therefore, to promote such entrepreneurship, decision-makers should consider the use 
of place-based and spatially-targeted interventions aimed at strengthening the local 
framework conditions. Some types of interventions suggested in the literature are 
infrastructure and public service provision (Bartik, 1989), innovation, R&D and human 
capital programs (Baptista and Mendonça, 2010), and enhanced access to financial 
services (Naudé et al., 2008). Also, in the light of the results of chapter 3, broad, place-
based interventions (OECD, 2009, Barca, 2009; Barca et al., 2012) that would stimulate 
local economic growth overall (and thus invigorate home markets) should contribute to 
the goal of spurring local entrepreneurship. These recommendations coincide with a 
renewed interest for place-based and territorial development policies in Chile (and more 
generally in Latin America), as documented by influential institutions, such as 
Corporación Andina de Fomento (CAF, 2010); the United Nations’ Economic 
Commission for Latin America and The Caribbean (ECLAC, 2010) or the Latin American 
Centre for Rural Development (RIMISP, 2012). 
 
Chapter 4 confirms the trade-offs between location-based push drivers (here in the form 
of low wages) and pull drivers (in this case in the form of greater market potential) of 
entrepreneurship. This suggests that the distinction between entrepreneurship by 
opportunity and by necessity (Acs, 2006) is relevant for the place-based policies in 
support of entrepreneurship and innovation in Chile. In this regard, different types of 
entrepreneurship serve different policy purposes. While in general, economic policy will 
point at stimulating innovative, highly-productive entrepreneurship (see for instance, 
Shane, 2009), it is also true that even necessity entrepreneurship may, under some 
circumstances, be a way out of poverty (Naudé, 2010). Notwithstanding the existence of 
these different forms of entrepreneurship, the idea that they might deserve distinct 
policy approaches has not been as yet fully internalized by Chilean decision makers.  
 
On the other hand, this dual nature of entrepreneurship has also a regional policy 
implication: it is likely that both kinds of entrepreneurship are arranged differently in 
space (with entrepreneurship by opportunity being relatively more frequent in richer, 
agglomerated areas91). This potential spatial segmentation calls, again, for a stronger 
place-sensitivity of business support initiatives, which could respond to different local 
dynamics of entrepreneurship through smart, tailor-made, policy mixes. As indicated in 
chapter 2, currently there are some entrepreneurship and small business support 
programs in the country with a regional focus. But in most cases, they are still very much 
designed under a top-down logic and implemented through a hierarchical architecture 
(see for instance RIMISP, 2013). In this sense, they are far from being coherent with 
modern approaches to regional policy, which are based on multi-level governance 
building, on mobilizing local actors, knowledge and assets and on local public good 
provision (see for instance McCann and Ortega-Argilés, 2012). CORFO’s Integrated 
Territorial Programs (PTI), aimed at supporting the coordination of business 
development projects within a specific territory, could be an example in such direction. 

                                                      
91 Results by Atienza et al. (2015) point to that direction. 
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The local PTI’s, however, would still lack of a critical mass to kick-start transformative 
projects involving key regional actors and the development of substantive regional 
capacities (RIMISP, 2013). 
 
Finally, in chapter 5 the positive effect of entrepreneurship for innovation (measured as 
invention patent applications) in Chilean local economies has been established. In 
particular, the results are consistent with the proposed entrepreneurial function of 
connecting sources of knowledge and market needs. The empirical verification of a 
knowledge matching mechanism of innovation in the country reinforces the argument 
that innovation is essentially a relational, locally-embedded phenomenon (Cooke, 1992; 
Asheim et al., 2011; Rodríguez-Pose and Crescenzi, 2008). Therefore the results support 
systemic approaches to regional innovation policy (McCann and Ortega-Argilés, 2013), 
which in this case should place a stronger emphasis on fostering articulation between 
inventors and local entrepreneurs. This recommendation is broadly consistent with the 
diagnosis by the Chilean government of an insufficient connection between the 
academia and the productive sector, which has justified the development of important 
innovation support programs, such as the Fund for the Support of Scientific and 
Technological Development (FONDEF) (Álvarez et al., 2012; see also chapter 2). The 
results indicate, however, that subsidizing coordination efforts would be insufficient if it 
is not coupled with funding allowing firms to undertake and scale-up innovation projects 
(Álvarez et al, 2012).  
 
But at the same time, the results also show that innovation is sensitive to contextual 
factors conditioning knowledge generation and diffusion, in particular to the stock of 
knowledge inputs (here in the form of public and private R&D investments). Together, 
both knowledge matching and technological infrastructure justify the implementation 
of place-based innovation policies that complement the excessively firm-centred current 
approach to innovation support programs in the country. Such policies should optimally 
combine strategic technological inputs investments with the development of networks, 
social capital, and institutions, in combinations that would vary according to the specific 
characteristics of each region (Rodríguez-Pose and Di Cataldo, 2014; Tödtling and 
Trippl, 2005; OECD, 2011).  
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Summary 

 

Entrepreneurship has been regarded as a key driver of regional growth, through 

employment creation, productivity growth and innovation. But entrepreneurial activity 

shows sharp and persistent differences across regions, possibly a major reason behind 

sub-national development gaps observed in virtually every country in the world. This 

thesis builds upon recent advances in the New Economic Geography (NEG), the 

Endogenous Growth Theory and the Economics of Entrepreneurship to inquire into the 

location-related causes and consequences of the spatial variations in entrepreneurship.  

The main objective of this thesis is to contribute to the understanding of the spatial 

variations in entrepreneurship, and its relationship with regional growth and 

development. To contribute to this objective this dissertation: i) characterizes the 

national and local framework conditions for entrepreneurship and innovation in a fast-

growing developing country (Chile) (chapter 2); ii) develops a model and provides 

empirical evidence of the relationship between regional market potential, place-specific 

business costs, and business density (chapter 3); iii) develops a model and provides 

empirical evidence of the relationship between regional market potential, domestic 

wages and entrepreneurship rates  (chapter 4); iv) develops a model and provides 

empirical evidence of the relationship between regional entrepreneurship, the 

knowledge stock and innovation (chapter 5); and v) outlines important emerging 

research issues and policy implications stemming from the results (chapter 6). 

The driving hypothesis is that economic geography matters for regional 

entrepreneurship and that entrepreneurship drives regional innovation and growth. 

While elements such as market size and agglomeration economies have long been 

acknowledged as key conditions for entrepreneurship to flourish, the role of 

interregional demand linkages in shaping the spatial distribution of entrepreneurship 

remains a largely neglected question. Greater market access creates profit opportunities 

for potential entrepreneurs choosing location. But at the same time, greater market 

access also pushes local wages up, and therefore decreases the incentives for individuals 

to become entrepreneurs. To date, there are no spatial economic models addressing 

these relationships individually, nor the hypothetical offsetting effects between the two. 

On the other hand, whereas the positive effects of entrepreneurship for regional 

innovation has long been acknowledged, there are still many remaining questions with 

regard to the specific mechanisms through which this relationship unfolds. In particular, 

there is no evidence in the regional context of the potential role of entrepreneurs as a 

bridge between local knowledge sources and the market. 
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The specific research questions this thesis addresses are: i) Are there core-periphery 

gaps in the local framework conditions for entrepreneurship and innovation in Chile? 

(Chapter 2); ii) Do spatial demand linkages affect the regional number of firms? 

(Chapter 3); iii) What is the influence of market potential on the regional supply of 

entrepreneurs? (Chapter 4); iv) Does entrepreneurship contribute to regional 

innovation? (Chapter 5); and v) what can we say about an active place-based approach 

to policy to support entrepreneurship? (Chapter 6).  

To answer these questions, this thesis develops testable, microeconomically-grounded 

models of location and entrepreneurship, and of entrepreneurship and regional 

innovation. The models are tested using Chilean data. Chile is an interesting case to 

study the relationships between location, entrepreneurship and innovation for several 

reasons. First, there is a strong social and political commitment to innovation and 

entrepreneurship as levers for inclusive growth. Second, there are seemingly high levels 

of entrepreneurial activity in the country, while the resulting innovative performance 

appears low. Third, Chile is, at first glance, a textbook example of a core-periphery 

economic geography; it has a virtually linear physical geography characterized by a 

strong urban primacy. 

This research analyzes three particular aspects of regional entrepreneurial activity in 

Chile: the number of firms (chapter 3), the self-employment rates (chapter 4) and the 

number of new firms (chapter 5). Together, these three measures provide a broad 

representation of the mechanisms behind the spatial variation of entrepreneurship and 

of the impacts of such variation for regional economies. 

Chapter 2 presents a profile of the Chilean economy, focusing on the national and local 

framework conditions for entrepreneurship and innovation. It provides a spatially 

disaggregated profile of these conditions and contrasts, with quantitative data, previous 

qualitative findings regarding core-periphery patterns of opportunities for 

entrepreneurship and innovation. The results indicate that conditions for general 

entrepreneurship, such as access to credit and business dynamism, are not concentrated 

in the core areas, either nationally or within regions.  

Moreover, economic conditions that stimulate self-employment, such as relatively low 

wages and high unemployment rates, prevail in the periphery. By contrast, framework 

conditions enabling innovation and more productive entrepreneurship, particularly the 

stock of advanced human capital, technological infrastructure and agglomeration 

externalities, are extremely concentrated in core areas.  These results motivate the 

subsequent economic geography approach to the spatial variation of entrepreneurship 

and innovation in the country. 

Chapter 3 deals with the relationship between market potential and the regional number 

and size of firms. It presents an adaptation of the canonical core-periphery model of the 

New Economic Geography (NEG) predicting, ceteris paribus, more firms per capita in 

areas of greater market potential and fewer firms per capita where place-specific fixed 
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costs are higher. Econometric estimates at the level of Chilean municipalities for the 

period 2005-2010 confirm that these relationships hold, as well as the agglomeration 

forces predicted by the NEG theory. Simulation experiments reveal that while 

significant, the effects of interregional demand linkages on the number of firms per 

capita are of short spatial reach, fading rapidly with distance. 

Chapter 4 presents a spatially-explicit occupational choice model to account for the full 

effects of access to markets in the tradeoff individuals face in choosing between 

entrepreneurship and salaried work. The model predicts a positive partial effect of  

market potential on the regional supply of entrepreneurs, due to the same demand-

driven profit opportunities previously discussed. Also present is a negative partial effect 

of domestic wages on the regional entrepreneurship rates, as wages are the opportunity 

cost of choosing self-employment. Since wages also depend on the regional market 

potential, an increase in this variable entails both a pro-entrepreneurship and an anti-

entrepreneurship effect. According to the proposed model, in equilibrium, these 

opposing effects exactly offset each other. Econometric estimates obtained from a panel 

of non-agricultural self-employment rates in Chilean municipalities support the 

location-related trade-off emphasized by the model.  

Chapter 5 focuses on the relationship between entrepreneurship and regional 

innovation. This chapter presents a model of this relationship based on the 

entrepreneurial function of linking pure knowledge and economic innovation. In the 

model, regional innovation is the result of a random match between available inventions 

and entrepreneurs, which allows establishing the number of innovations as a function 

of the number of entrepreneurs and researchers in the regional economy. This basic 

model is extended to account for other complementary factors conditioning local 

knowledge creation and spillovers suggested in the regional science literature. The 

empirical application is conducted with a panel dataset of patent applications in Chilean 

municipalities for the period 2002-2008. The results indicate strong explanatory power 

of local entrepreneurial activity for the spatial variation in innovation, a relationship that 

is largely robust in the presence of the other main determinants of regional innovation. 

Finally, chapter 6 distills some research and policy implications stemming from the 

results in this dissertation. With regard to emerging research issues, some potential 

directions are: i) patterns in the spatial distribution of different forms of 

entrepreneurship (e.g. opportunity-driven and necessity-driven entrepreneurs); ii) the 

effects of heterogeneous labor mobility on regional entrepreneurial activity; iii) 

knowledge matching models with heterogeneous agents and spatial dependence; iv) 

structural analysis of the relationships between location, entrepreneurship, innovation 

and regional growth; and v) differences across industries in the location-

entrepreneurship-innovation relationship. 

In terms of policy implications for the Chilean case, this dissertation suggests the 

following: i) a clearer distinction between the different forms of entrepreneurship and 

the different policy purposes they serve; ii) re-orientation of entrepreneurship support 

policies towards a greater focus on more innovative and productive forms of 

entrepreneurship; iii) the use of place-based policies that could help build and/or 
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strengthening local framework conditions fostering the more productive forms of 

entrepreneurship, particularly in the periphery; and iv) a more systemic approach to 

regional innovation where entrepreneurship is a central focus of innovation support 

policies, complemented by strategic place-based investments in technological 

infrastructure.     
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Samenvatting  

 

Ondernemerschap wordt beschouwd als een belangrijke motor voor regionale groei, 

door het scheppen van werkgelegenheid, stijging van de productiviteit en innovatie. 

Desalniettemin toont ondernemersactiviteit tussen regio's scherpe en aanhoudende 

verschillen, dit is mogelijk één van de belangrijkste redenen voor de waargenomen kloof 

op het gebied van subnationale ontwikkeling in praktisch vrijwel alle landen van de 

wereld. Dit proefschrift bouwt voort op recente ontwikkelingen van de New Economic 

Geography (NEG), de Endogenous Growth Theory en de Economics of 

Entrepreneurship waarbij onderzoek wordt gedaan naar de locatie-gerelateerde 

oorzaken en gevolgen van ruimtelijke variaties binnen ondernemerschap. 

De belangrijkste doelstelling van dit proefschrift is een bijdrage te leveren aan het 

begrijpen van ruimtelijke variaties in ondernemerschap en de relatie met regionale groei 

en ontwikkeling. Om bij te dragen aan het bovengenoemde doel, dit proefschrift: i) 

typeert de nationale en lokale randvoorwaarden voor ondernemerschap en innovatie in 

een snel groeiend ontwikkelingsland (Chili) (hoofdstuk 2); ii) ontwikkelt een model en 

biedt empirisch bewijs van de relatie tussen regionaal marktpotentieel, plaats-specifieke 

bedrijfskosten en bedrijfsdichtheid (hoofdstuk 3); iii) ontwikkelt een model en biedt 

empirisch bewijs van de relatie tussen regionaal marktpotentieel, lokale lonen en de 

mate van ondernemerschap (hoofdstuk 4); iv) ontwikkelt een model en biedt empirisch 

bewijs van de relatie tussen regionaal ondernemerschap, kennisvoorraad en innovatie 

(hoofdstuk 5); en v) schetst belangrijke opkomende onderzoeksvragen en 

beleidsimplicaties voortvloeiende uit de resultaten (hoofdstuk 6). 

De drijvende hypothese is dat economische geografie van belang is voor regionaal 

ondernemerschap en dat ondernemerschap regionale innovatie en groei bevorderd. 

Terwijl elementen zoals maktomvang en agglomeratie economieën al lang zijn erkend 

als de belangrijkste voorwaarden om ondernemerschap te kunnen laten bloeien, blijft 

de rol van het verbinden van interregionale vraag bij het vormen van ruimtelijke 

verdeling van ondernemerschap een grotendeels verwaarloosd onderwerp. Voor 

potentiële ondernemers die locatie kiezen schept grotere markttoegang 

winstmogelijkheden. Tegelijkertijd zorgt een grotere toegang tot de markt tot stijging 

van lokale lonen waardoor voor individuen de motivatie om ondernemer te worden 

afneemt. Tot op heden zijn er geen ruimtelijk economische modellen die deze relaties 

afzonderlijk aanpakken, noch de hypothetische compenserende effecten tussen deze 

twee aspecten. Aan de andere kant, terwijl de positieve effecten van het 

ondernemerschap voor de regionale innovatie al lang erkend is, zijn er nog veel 

resterende vragen met betrekking tot de specifieke mechanismen waardoor deze relatie 
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zich ontvouwt. In het bijzonder is er geen bewijs van de potentiële rol van ondernemers 

vungerende als brug tussen lokale kennis bronnen en de markt binnen de regionale 

context. 

 

De specifieke onderzoeksvragen die dit proefschrift aanpakt zijn: i) Bestaan er kern-

periferie kloven in de lokale randvoorwaarden voor ondernemerschap en innovatie in 

Chili? (Hoofdstuk 2); ii) Heeft het verbindinden van ruimtelijke vraag invloed op het 

aantal regionale bedrijven? (Hoofdstuk 3); iii) Wat is de invloed van marktpotentieel op 

regionale toevoer van ondernemers? (Hoofdstuk 4); iv) Draagt het ondernemerschap bij 

aan regionale innovatie? (Hoofdstuk 5); en v), wat kunnen we zeggen over een actieve-

plaats gebaseerde benadering van het beleid om ondernemerschap te bevorderen? 

(Hoofdstuk 6). 

Om deze vragen te beantwoorden, ontwikkelt dit proefschrift toetsbare, 

microeconomisch gefundeerde modellen van locatie en ondernemerschap, en van het 

ondernemerschap en regionale innovatie. De modellen zijn getest gebruik makende van 

Chileense gegevens. Om verschillende redenen is Chili is een interessante case om te 

bestuderen kijkende naar de relatie tussen locatie, ondernemerschap en innovatie. Ten 

eerste is er een sterke sociale en politieke betrokkenheid met innovatie en 

ondernemerschap als hefbomen voor inclusieve groei. Ten tweede is er ogenschijnlijk 

veel activiteit rondom ondernemerschap in het land, terwijl de resulterende innovatieve 

prestaties laag zijn. Ten derde is Chili, op het eerste gezicht, een schoolvoorbeeld van 

een kern-periferie economische geografie; het heeft een vrijwel lineaire fysische 

geografie gekenmerkt door een sterk stedelijke primaat. 

Dit onderzoek analyseert drie specifieke aspecten van het regionale ondernemerschap 

in Chili: het aantal bedrijven (hoofdstuk 3), de zelf-arbeidsparticipatie (hoofdstuk 4) en 

het aantal nieuwe bedrijven (hoofdstuk 5). Samen zorgen deze drie maatregelen voor 

een brede vertegenwoordiging van de mechanismen achter de ruimtelijke variatie van 

ondernemerschap en van de gevolgen van deze variatie voor regionale economien. 

Hoofdstuk 2 geeft een profiel van de Chileense economie weer, gericht op de nationale 

en lokale randvoorwaarden voor ondernemerschap en innovatie. Met kwantitatieve 

gegevens zal een ruimtelijk uitgesplitst profiel van deze voorwaarden en contrasten,  

eerdere kwalitatieve bevindingen met betrekking tot de kern-periferie patronen van 

kansen voor ondernemerschap en innovatie weergegeven worden. De resultaten geven 

aan dat de voorwaarden voor algemeen ondernemerschap, zoals toegang tot krediet en 

bedrijfsdynamiek, niet worden geconcentreerd in de kerngebieden, hetzij nationaal of 

binnen regios. Bovendien hebben economische omstandigheden die zelfstandig 

ondernemerschap stimuleren zoals relatief lage lonen en hoge werkloosheid de 

overhand in de periferie. Daarentegen zijn de randvoorwaarden die innovatie en 

productiever ondernemerschap mogelijk maken, met name het aanbod van 

geavanceerd menselijk vermogen, technologische infrastructuur en agglomeratie 

externaliteiten, zeer geconcentreerd in kerngebieden. Deze resultaten motiveren de 

daarop volgende economische geografie benadering van de ruimtelijke variatie van 

ondernemerschap en innovatie in het land. 
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Hoofdstuk 3 bespreekt de relatie tussen de potentiële markt en het regionaal aantal en 

de grootte van bedrijven. Het presenteert een aanpassing van het canonical core-

periphery model van de New Economic Geography (NEG) voorspellenede, ceteris 

paribus, meer bedrijven per hoofd van de bevolking in gebieden met een groter 

marktpotentieel en minder bedrijven per hoofd van de bevolking waar de plaats-

specifieke vaste kosten hoger zijn. Econometrische schattingen op het niveau van 

Chileense gemeenten over de periode van 2005-2010 bevestigen dat deze verhoudingen 

aanhouden, evenals de agglomeratie krachten voorspeld door de NEG theorie. 

Simulatie-experimenten tonen aan dat bij significantie, de gevolgen van het verbinden 

van de interregionale vraag op het aantal bedrijven per hoofd van de bevolking van kort 

ruimtelijke bereik, snel vervagen naarmate de afstand groter wordt.  

Hoofdstuk 4 presenteert een ruimtelijk-expliciet beroepskeuze model om inzicht te 

krijgen in alle gevolgen van toegang tot de markten bij de afweging waar individuen aan 

bloot worden gesteld bij het maken van een keuze tussen ondernemerschap en 

loonarbeid. Het model voorspelt een positief partieel effect van de marktpotentie op de 

regionale aanvoer van ondernemers als gevolg van de eerder besproken vraaggestuurde 

winstmogelijkheden. Daarnaast is een negatief partieel effect van binnenlandse lonen 

op de mate van regionaal ondernemerschap aanwezig, gegeven dat  lonen de alternatieve 

kosten zijn van het kiezen voor ondernemerschap. Aangezien de lonen  ook afhankelijk 

zijn van het regionaal marktpotentieel, brengt een stijging van deze variabele zowel een 

pro-ondernemerschap als een anti-ondernemerschap effect met zich mee. Volgens het 

voorgestelde model, in balans, deze tegengestelde effecten compenseren elkaar exact. 

De uit een panel verkregen econometrische schattingen met betrekking tot het aantal 

niet-agrarische ondernemers in Chileense gemeenten bevestigen de locatie-gerelateerde 

wisselwerking zoals benadrukt door het model.  

Hoofdstuk 5 focust op de relatie tussen ondernemerschap en regionale innovatie. Dit 

hoofdstuk presenteert een model van deze relatie op basis van de ondernemende functie 

van het koppelen van pure kennis en economische innovatie. In het model is regionale 

innovatie het resultaat van een willekeurige koppeling tussen beschikbare uitvindingen 

en ondernemers, hierdoor wordt het mogelijk gemaakt om het aantal innovaties als een 

functie van het aantal ondernemers en onderzoekers in de regionale economie vast te 

stellen. Dit basismodel is uitgebreid zodat er rekening gehouden kan worden met andere 

aanvullende factoren zodat plaatselijke kennis vergaring en de in de regionale 

wetenschappelijke literatuur voorgestelde overloopeffecten geconditioneert kunnen 

worden. De empirische toepassing wordt uitgevoerd met een panel gegevensreeks van 

octrooiaanvragen in Chileense gemeenten over de periode 2002-2008. De resultaten 

wijzen op een sterke kracht van de activiteit van lokaal ondernemerschaps voor de 

ruimtelijke variatie in innovatie. Deze relatie is grotendeels robuust in de aanwezigheid 

van de andere belangrijke determinanten van regionale innovatie. 

Tot slot, hoofdstuk 6 distilleert een aantal onderzoeks en beleids implicaties die 

voortvloeien uit de resultaten in dit proefschrift. Een aantal potentiële richtingen met 

betrekking tot opkomende onderzoeks onderwerpen, zijn: i) patronen in de ruimtelijke 

verdeling van verschillende vormen van ondernemerschap (bijv. mogelijkheidgedreven 

en noodzakelijkheid gedreven ondernemers); ii) de gevolgen van heterogene 
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arbeidsmobiliteit op regionaal ondernemerschap; iii) kennis koppelings modellen met 

heterogene middelen en ruimtelijke afhankelijkheid; iv) structurele analyse van de 

relaties tussen locatie, ondernemerschap, innovatie en regionale groei; en v) verschillen 

tussen industrieën op het gebied van de locatie-ondernemerschap-innovatie relatie. 

In termen van beleidsimplicaties voor de Chileense case, beveelt dit proefschrift het 

volgende aan: i) een duidelijker onderscheid tussen de verschillende vormen van 

ondernemerschap en de verschillende beleidsdoeleinden die ze dienen; ii) heroriëntatie 

van het beleid ter ondersteuning van ondernemerschap ten aanzien van een grotere 

focus op meer innovatieve en productieve vormen van ondernemerschap; iii) het 

gebruik van plaatsgebonden beleid dat zou kunnen helpen bij het opbouwen en/of 

versterken van lokale randvoorwaarden door het stimuleren van de meer productieve 

vormen van ondernemerschap, vooral in de periferie; en iv) een meer systematische 

aanpak van regionale innovatie, waar ondernemerschap een centrale focus is binnen het 

beleid ter ondersteuning van ondernemerschap, aangevuld met strategische 

plaatsgebonden investeringen van technologische infrastructuur. 
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