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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
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 , and an equilibrium labour input: 
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 . 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: 
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.                (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: 
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 .               (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
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* 1 ( 1)(1 ) 1

(1 )1

1

rs

R
d

r s s s

sr

n
F Y e w H

L

 



   
   

     




  
   

    
 ,              (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
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ln ln ln ln
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rt rt rt rt

rt r rt
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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 



56 

 

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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           (3.11) 

 
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. 
  


