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Abstract 

 

Due to decreasing birth rate and mortality rate in many countries, ageing has become 

a global issue in today’s world. Ageing directly impacts business and the overall 

economy of a nation. Empirical studies have found an inverse U-shaped relationship 

between age and the decision to start a business using micro-level data. Some studies 

have shown that the decision to become an entrepreneur is a regional phenomenon. 

Bronte, Falck & Heblich (2009) explored the effect of demographic factors and age 

on business startups in Germany using an aggregate data set and a count data model. 

They found that an inverse U-shaped relationship between the regional age structure 

and start-up activity in a region at the aggregate level. This report adopts a similar 

methodology and uses a longitudinal data set to examine the relationship between 

age structure and regional business activities in Canada from 1988 to 2014. Results 

show that differences in the age structures do contribute to the variation in the 

business activities across the Canadian provinces, which has strong policy 

implications for provincial governments to design policies directed at promoting 

entrepreneurial activities within their provinces. Moreover, our findings suggest that 

the age-specific likelihood of becoming an entrepreneur changes over time, 

indicating the existence of age-specific peer effects. 
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I. Introduction 

A sustained decline in mortality and fertility rates during the twentieth century has 

resulted in a shift towards older populations worldwide. In Canada as shown in Chart 

1, the number of seniors in all age groups is expected to continue to rise, and by 2041, 

seniors are projected to comprise nearly a quarter (24.5%) of the Canadian 

population, as compared to 14.8% today (Health Canada). The first cohort of the 

baby boomers turned 65 in 2011, and the last baby boom cohort will turn 65 in 2029. 

 

  Source: Health Canada. 

Furthermore, Canada's senior population is distributed unevenly across the provinces, 

with the highest concentration in the Atlantic Provinces. Nova Scotia has the highest 

proportion of seniors, at 16.6% of its population, followed by New Brunswick 

(16.5%) and Prince Edward Island (16.3%). Demographics is one of the most 

important factors affecting entrepreneurship, job creation and innovation. 
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A great deal of research has argued that entrepreneurs are the lifeblood of the 

economy. For one thing, from the perspective of the economy, the development of 

entrepreneurial activities could promote the adjustment and transference of economy 

structure. In the process, more employment opportunities may be generated and there 

will be an increase in employment rate, hence stable economic development. For 

another, as individuals, some people regard to be an entrepreneur as a pursuit due to 

a variety of motives: unemployment, job insecurity, a burning idea, a desire for 

freedom, a wish to make a difference, and economic opportunities. Both show the 

significance of entrepreneurship. However, different age groups have distinct 

features and characteristics to starting a new business. For example, people in their 

twenties are considered the embodiment of great passion and courage when having a 

try on a new business, but little experience at the same time, while people aged forty 

and above have a better command of the knowledge, social networking as well as 

their experience and abilities to solve problems but less chance to fail. In the 

meantime, the emergence of senior entrepreneurship has strong policy implications 

for an ageing society. 

To understand the relationship between regional ageing structure and entrepreneurial 

activities in Germany, Bronte, Falck & Heblich (2009) explored the effect of 

demographic factors and age on business start-ups in Germany. Using an aggregate 

data set and a count data model, they found there exists an inverse U-shaped 

relationship between the regional age structure and start-up activity in a region, 

which may be, as they stated, due either to individual age effects or to age-specific 
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peer effects. The latter, which involves in the entrepreneur’s social networking, could 

make the peers get access to more resources and information about the opportunities 

and risks, hence the reduction in costs and failure. In addition, age could affect the 

peer’s social networking, namely that people incline to make friends with those of a 

similar age, and thus, they possess more experience and social networking and when 

people perceive their peer’s behaviors, they will be more motivated to make their 

own decisions to start a new business as well. Therefore, as Zhang and others have 

discussed previously, learning more about the age-specific peer effects that support 

entrepreneurial activity is a valuable contribution to the newly emerging field of 

study that is investigating the incentives for entrepreneurship in the context of an 

ageing society (Zhang (2008); Bronte, Falck & Heblich (2009)). 

Since there are considerable differences across the Canadian provinces in both age 

structures and entrepreneurial activities, this study is highly relevant to Canada. With 

regards to entrepreneurial activities, Figure1 shows that the entry rates in six 

Canadian provinces and the Atlantic region. In particular, while British Columbia, 

Alberta, Saskatchewan and Ontario were consistently higher than the average, 

Atlantic Canada and Quebec experienced the lowest and declining entry rates from 

2000 to 2009.  
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     Source: Baldwin, Liu & Wang (2013). 

To examine the relationship between age structure and business activities in Canada, 

we adopt a similar methodology used by Bronte, Falck & Heblich (2009) to analyze 

a longitudinal data set consisting of ten Canadian provinces from 1988 to 2014.  

Results show that differences in the age structures do contribute to the variation in 

the business activities of ten Canadian provinces, which has strong policy 

implications for regional governments to design policies directed to increasing 

entrepreneurial activities within their regions. Moreover, we also find the peak of age 

cohorts starting a business moves from the older groups to the younger generations, 
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which sheds clear light on the impact of the age-specific peer effects. 

The rest of the report is organized as follows: Section II contains the literature review; 

Section III explains methodology and data used in this study; Section IV presents 

and discusses the results; and Section V concludes.  

II. Literature Review 

Many theoretical and empirical studies have been done to emphasize the importance 

of entrepreneurship in driving economic growth (e.g., Schumpeter (1951)). Wang, 

Chen & Zhu (2014) define entrepreneurship as an ability that an entrepreneur who 

has to establish and manage his or her own business. It is an important and intangible 

factor of production. Audretsch and Feldman (1996) found that entrepreneurship is 

an important source of technological development and innovation. In general, the 

effect of entrepreneurship promoting economic growth can be divided into micro and 

macro levels. At the micro level, entrepreneurship can promote establishments of 

private enterprises, thereby creating employment. At the macro level, the new growth 

theory since the 1990s states that entrepreneurship is a shared system of values of 

entrepreneurs, embodied in the specific nature such as innovation, anti-risk, work 

attitude and their own sense of worth. These traits can affect the innovation behavior 

of entrepreneurs, and are important factors in determining total factor productivity 

and economic growth. 

Li et al. (2009) provided evidence to support the importance of entrepreneurship 

empirically. Their study examined the impact of entrepreneurship on economic 
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growth by using a panel data set of 29 provinces in China over 20 years. By adopting 

the system generalized method of moments to estimate the growth regression 

framework including indicators of entrepreneurship, they found that entrepreneurship 

has a significantly positive effect on economic growth. This finding is consistent 

with existing findings in the literature1. Therefore, it is essential to study the 

influencing factors of the entrepreneurship. 

In the literature on the determinants of entrepreneurship, various factors including 

demography, age, individual characteristics, peer effects, and surrounding 

environment have been identified to affect the decision of individual to start a 

business. Some studies attempt to use self-reported data with Logit model to explain 

the probability of becoming an entrepreneur2. Typical explanatory variables include 

age, gender, race, education, earnings, capital assets, previous professional 

experience, previous employment status (i.e., wage, part-time, full-time), marital 

status, professional status of the parents, and scores from psychological tests. Their 

findings suggest that age could affect individual’s occupational choice. 

Stangler and Spulber (2013) investigated the effect of age-related demographic 

changes on entrepreneurship in the United States. They found that ageing causes the 

decline in entrepreneurship. However, this does not mean that there is absence of 

entrepreneurship at old age since the labour force remains stable and business 

continues to grow in spite of demographic changes. Demographic analysis has an 

���������������������������������������� ����
1 See Wong, Ho & Autio (2005), Carree and Thurik (2010). 
2 See Parker (2004), Blanchflower (2004) and Grilo and Thurik (2008). 
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advantage of identifying population trends that may affect individual decision 

making in different times. This means today’s children influence the world of the 

next two or three decades. However, because so many factors could affect an 

individual’s decision to become an entrepreneur, there can be no definite connection 

between demographic changes and aggregate entrepreneurship.  

Levesque and Minniti (2006) investigated the role of age in motivating 

entrepreneurial behavior. They found that there exists a negative relationship 

between age and entrepreneurial activities. The paper builds upon the Becker’s 

theory of time allocation (Becker, 1965) to construct a model that individual’s 

motivations for selection of a particular career path according to the dynamic 

interplay of both contextual factors, as features of the socio-economic environment 

within which entrepreneurial decisions are taken and inherent factors, as 

characteristics of the individual. Recent research implies that entrepreneurial 

behavior is an embedded phenomenon. From a macro standpoint, the inducements to 

entrepreneurs to start a new business are largely influenced by socio-economic 

environment and could vary dramatically in different districts. For any individual, 

entrepreneurial environment cannot be existed without binding constraints from 

socio-economic contextual circumstances. From the perspective of the individuals, 

however, entrepreneurial decisions are not always relying on environment factors. 

Their own inherent characteristics may be a contributing factor as well.�

The authors suggest that the effect of age on entrepreneurial decisions is analogous to 

that of an inherent factor. Therefore, they looked at the interdependency of both the 
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contextual and the inherent factors on entrepreneurial behavior. They argued that 

with ageing process an individual is gaining more experience and seniority in waged 

labour hence the decline of their incentives to starting new firms (or increasing the 

opportunity cost of starting a new firm). This study has significant policy 

implications as it suggests that things need to change along with ageing populations 

or else there might be a decline in entrepreneurship which may in turn decrease 

economic growth. 

Kurek and Rachwal (2011) examined the relationship between ageing population and 

development of entrepreneurship within the European Union (EU). Like in Canada, 

both longer life expectancy and declining fertility rates cause the EU faces a similar 

demographic challenge of a shrinking labour force and rising dependency ratio. The 

authors suggest that population ageing will have an impact on the development of 

entrepreneurship. To deal with this challenge, European countries are increasingly 

seeking ways to identify the knowledge, skills and attributes that will allow their 

senior citizens to play an active part in the dynamic society. The study concludes that 

in addition to demographics, local economic policies, legal and administrative factors, 

social security systems, cultural factors, and market all have influence over 

development of entrepreneurship. 

Webber and Schaper (2003) provided an overview of research into the phenomena of 

the so-called “grey entrepreneur” based on the research from Australia, the United 

Kingdom, New Zealand and the USA. In simple words, grey entrepreneurs are 
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entrepreneurs who are elderly and own a business of their own. They are also known 

as senior entrepreneurs, older entrepreneurs and third-age entrepreneurs. Long term 

demographic trends throughout the developed world suggest that such entrepreneurs 

will come to play an increasingly important part of economic activity, as populations 

age and the traditional workforce age cohort declines. The paper discusses various 

advantages and disadvantages of grey entrepreneurship in an ageing society. The 

authors state “in Australia, almost a third of small business owners are over 50 years 

of age, and their numbers are growing faster than in many younger age cohorts 

(Australian Bureau of Statistics 2001b)” and “almost more than 40% of the 

self-employed persons are aged 50 and above in New Zealand (Statistics New 

Zealand 2001)” which support the “grey entrepreneur” (reason being decreasing birth 

rates and increasing life expectancy) and its impact on the workforce is evident. The 

authors point out that a number of potential factors appear to have an impact on the 

activities and likely success of grey entrepreneurs. Characteristics of grey 

entrepreneurs include gender, high levels of autonomy, independence, self-reliance, 

high levels of personal fitness and strong levels of family support. The experience 

they possess, better networking, greater financial resources are the advantages of the 

grey entrepreneurship.  

Finally, Bronte, Falck & Heblich (2009) studied the impact of regional age structure 

on entrepreneurship. Previous empirical studies using individual data set have found 

that there is strong evidence for an inverse U-shaped relationship between age and 

start up activity. Other studies found that becoming an entrepreneur is a regional 
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event, with potential entrepreneurs benefiting from their local networks. This paper 

links both strands of literature by introducing age-specific peer effects. The authors 

argue “at the regional level, the impact of a region’s age structure on regional start-up 

activity should not change over time if only the individual age-specific effect is 

prevalent; however, the impact of a region’s age structure on start-up activity should 

change over time and with the ageing of the population if age-specific peer effects 

are prevalent.” To explore the relationship between the regional age structure and 

start-up activity in a region, they used an aggregate data set containing the age 

distribution of the population of western German regions over time and a count-data 

method found that, consistent with empirical studies using individual data set, an 

inverse U-shaped relationship exists between the regional age structure and start-up 

activity at the aggregate level. With this finding, one can determine changes in the 

entrepreneurial activities of a region using changes in the age structure of that region 

and design age appropriate policies to enhance regional economic performance. 

Based upon the literature review, we can see that entrepreneurship plays an important 

role in economic growth. And many researchers adopted different methods to study 

the determinants of entrepreneurship at micro level. Empirical finding in Bronte, 

Falck & Heblich (2009) is highly relevant to Canada where population is not only 

ageing rapidly but age structure differs significantly across the Canadian provinces. 

Accordingly, we adopt a similar approach to analyzing an aggregate data set for 

Canada and examining the relationship between provincial age structure and 

entrepreneurial activities in Canada. 
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III. Methodology and Data 

3.1 Methodology 

Following Bronte, Falck & Heblich (2009), we use a count data model to examine 

the impact of provincial age structure on the aggregate entrepreneurial activities in 

each of the ten Canadian provinces from 1988 to 2014. While Bronte, Falck & 

Heblich (2009) used the number of start-ups, we use the total number of 

establishments as the dependent variable in order to capture the aggregate level of 

business activities in each province. The reason is: Statistics Canada only provides 

the information of start-ups (number of entrants) counts from 2009 to 2013. Time 

series (with-in) variations from that are not enough to perform our regression. 

Similar to that in Bronte, Falck & Heblich (2009), the unit of measurement is the 

establishment, not the firm which includes both firm headquarters and subsidiaries.  

The estimated equation is:  

Establishments it = f (Population it, AgeStructure it, UnemploymentRate it)    (1) 

Where:  Establishments it = total establishments in province i and year t,  

Population it = population of province i in year t, used to control for the size 

of province i,  

AgeStructure it = the age structure of province i in year t and 

UnemploymentRate it is used to control for the general economic condition 

of province i in year t. 
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Since the number of Establishments it is a count variable, using classical linear 

regression model to estimate Equation (1) is not appropriate. Therefore, the 

following Poisson model of regression3 is used to estimate the relationship between 

the total establishment and age structure of a province in Canada.  

E (Establishments it | Population it, AgeStructure it , UnemploymentRate it) = !	#$  

= exp(α i+ β1 Population it+ β2 AgeStructure it+β3 UnemploymentRate it)   (2) 

where !	#$ is the expected number of establishments in province i and year t; α i is 

added to capture most of the time-invariant and unobserved provincial characteristics, 

including various policies that are aimed at promoting local business. By using 

fixed-effects4, even if the unobserved regional characteristics are correlated with our 

explanatory variables, we could still get consistent estimates.  

In Poisson models, there is always a risk that the observed variance is greater than 

the mean, which leads to overdispersion. To control for this problem, we use robust 

standard errors as described by Wooldridge (1999). Also according to Chen (2013), 

even the data are not Poisson distributed, the estimation results will still be robust 

against misspecifications. However, we also ran negative binomial regressions for 

robustness check and to control for potential overdispersion. 

Like in Bronte, Falck & Heblich (2009), we split the sample period from 1988 to 

2014 into two periods (1988-2000 and 2001-2014) and run separate regressions to 

examine the structural stability of the relationship between age structure and 
���������������������������������������� ����
3 See Appendix 1.1. 
4 See Appendix 1.2. 
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aggregate entrepreneurial activity. As well we break the sample in 1997 for checking 

the robustness of our results. 

3.2 Data 

The data used in this study are all from Statistics Canada. Total establishments are 

extracted from the Canadian Business Patterns (CBP) database for ten Canadian 

provinces from 1988 to 2014. Canadian business patterns data provide counts of 

active locations by industry classification and employment size for Canada and the 

provinces. The data are compiled from the Business Register, which is a repository 

of information on the Canadian business population. The population data by age 

group: 20-29, 30-39, 40-49, and 50-64 are extracted from Statistics Canada’s key 

socioeconomic database (CANSIM) Table 051-0001 - Estimates of population, by 

age group and sex by year and by province. And the annual average unemployment 

rates are from Statistics Canada: Table 282-0086 - Labour force survey estimates 

(LFS), supplementary unemployment rates by province CANSIM (database).  

Table 1 presents the summary statistics of all the variables used in this study. It is 

easy to find that the standard deviation of Establishments (i.e., our dependent 

variable) is greater than its mean value, indicating that there is a problem of 

overdispersion. Looking at the age structure reported as the population shares of the 

four different age groups reveals the extent of variation across the provinces and 

ageing population for all provinces over time. Furthermore, our sample periods from 

1988-2014 cover baby boomers’ (1946~1964) early years (24~42) and later years 
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(50~68). Figure 2 demonstrates the growth rate of total establishments in ten 

different provinces from 1989 to 2014. We could see that the growth rate in different 

provinces reached its peak in 1997-1998 simultaneously, where the baby boomer 

cohorts are at their forties. However, we should notice that the growth rate of 

establishments for that time period is too high to believe. For robustness check, we 

also split our data from 1997(1988-1997 and 1998-2014) and ran regressions 

separately. 

 

 



�
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Table 1: Summary Statistics 
 
 

�  1988-2014 1988-2000 2001-2014 
Variable Mean  SD  Min  Max Mean  SD  Min  Max Mean  SD  Min  Max 

Establishments (Counts) 179419.5 225557.7 6120 999766 115903.5 139921 6120 701915 238398.6 270208 10225 999766 
Population Size               
(in 10,000) 310.1901 364.0663 12.9289 1367.874 288.231 333.109 12.9289 1168.329 330.5807 390.7148 13.6665 1367.874 
Share of Population       
20-29 (%) 14.19837 1.563789 11.66 19.26 15.10062 1.546964 12.77 19.26 13.36057 1.021424 11.66 16.24 
Share of Population       
30-39 (%) 15.06537 1.930703 11.53 19.14 16.72215 1.011145 13.92 19.14 13.52693 1.14629 11.53 16.32 
Share of Population       
40-49 (%) 14.81619 1.488745 10.15 17.07 14.12277 1.502936 10.15 16.68 15.46007 1.151364 12.07 17.07 
Share of Population       
50-64 (%) 16.76674 3.494227 11.27 23.96 13.74254 1.31304 11.27 17.09 19.57493 2.352099 14.23 23.96 

Unemployment Rate (%) 9.245185 3.620434 3.2 20.1 10.54308 3.744307 5 20.1 8.04 3.052344 3.2 16.5 
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Figure 2: Growth Rate of Toal Establishments by province, 1989-2014 
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Table 2: Regression Results 
 

Results, 1988-2014 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0025785*** 0.000369 0.000  

 
0.0033841*** 0.0006913 0.001 

Share of Population 20-29 (%) 0.0045585 0.0261975 0.862  
 

0.0457045 0.0325689 0.194 
Share of Population 30-39 (%) 0.0724852** 0.0289535 0.012  

 
-0.0325727 0.0365149 0.396 

Share of Population 40-49 (%) 0.1246396*** 0.023227 0.000  
 

0.1299821*** 0.0253994 0.001 
Share of Population 50-64 (%) 0.0880996*** 0.0233283 0.000  

 
0.0326462 0.0223996 0.179 

Unemployment Rate (%) -0.0670746*** 0.0121085 0.000  
 

-0.0432223** 0.014028 0.013 

        Number of Observations 270 
   

270 
  Wald chi2/F test 3322.39*** 

 
0.000  

 
1538.4*** 

 
0.000  

Test of Equality of ''population share" 
coefficients F test 474.1*** 

 
0.000  

 
251.3*** 

 
0.000  

Test of "population share" coefficients 
simultaneously equal to zero F test 631.32*** 

 
0.000  

 
600.55*** 

 
0.000  

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 2: continue 

 

Results, 1988-2014 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.001597*** 0.0001948 0.001 

 
0.0001076*** 0.0000274 0.003 

Share of Population 20-29 (%) -0.0326306 0.0149249 0.194 
 

0.0037239* 0.0018701 0.078 
Share of Population 30-39 (%) -0.0583433 0.0234181 0.396 

 
-0.0025003 0.0014801 0.125 

Share of Population 40-49 (%) 0.0804535*** 0.012775 0.001 
 

0.007195*** 0.0017138 0.002 
Share of Population 50-64 (%) 0.021337 0.0126615 0.179 

 
0.0014131 0.0009733 0.180 

Unemployment Rate (%) -0.0343928** 0.0104286 0.013 
 

-0.0020047*** 0.0005198 0.004 

        Number of Observations 270 
   

270 
  Wald chi2/F test 1494.41*** 

 
0.000 

 
281.3*** 

 
0.000 

Test of Equality of ''population share" 
coefficients F test 

238.86*** 

 

0.000 
 

274.39*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

367.82*** 

 

0.000 
 

206.54*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 3: Regression Results 
 

Results, 1988-2000 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0043583*** 0.0003541 0.000 

 
0.0034885*** 0.0005017 0.000 

Share of Population 20-29 (%) 0.02247 0.0215959 0.298 
 

-0.0053847 0.029276 0.858 
Share of Population 30-39 (%) -0.2366942*** 0.0353813 0.000 

 
-0.3026752*** 0.0460399 0.000 

Share of Population 40-49 (%) 0.1063112*** 0.0307534 0.001 
 

0.1069953*** 0.0231336 0.001 
Share of Population 50-64 (%) 0.0221319 0.0252406 0.381 

 
-0.0187098 0.020939 0.395 

Unemployment Rate (%) -0.0201446** 0.0086517 0.020 
 

-0.0063326 0.0101615 0.549 

        Number of Observations 130 

   

130 

  Wald chi2/F test 71195.9*** 
 

0.000 
 

343.05*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

163.42*** 

 

0.000 

 

43.98*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

372.87*** 

 

0.000 

 

137.77*** 

 

0.000 

�   
   

 
  Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 3: continue 

 
Results, 1988-2000 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0000837 0.0004668 0.858 

 
0.000087** 0.0000375 0.046 

Share of Population 20-29 (%) -0.0759615*** 0.0215638 0.000 
 

0.0000626 0.0018616 0.974 
Share of Population 30-39 (%) -0.3905766*** 0.0330669 0.000 

 
-0.0180177*** 0.0033506 0.000 

Share of Population 40-49 (%) 0.0764922*** 0.0230331 0.001 
 

0.0052451** 0.0018567 0.020 
Share of Population 50-64 (%) -0.0634452*** 0.0161794 0.000 

 
-0.0021549 0.0013423 0.143 

Unemployment Rate (%) 0.0082719 0.0105992 0.435 
 

0.0001965 0.0005675 0.737 

        Number of Observations 130 

   

130 

  Wald chi2/F test 1131.3*** 
 

0.000 
 

85.45*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

507.13*** 

 

0.000 
 

25.35*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

720.1*** 

 

0.000 
 

60.64*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 4: Regression Results 
 

Results, 2001-2014 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0013071*** 0.0003529 0.000 

 
0.0011627*** 0.0003305 0.007 

Share of Population 20-29 (%) 0.0516854* 0.0301942 0.087 
 

0.0316696 0.0196329 0.141 
Share of Population 30-39 (%) 0.0299517 0.0259183 0.248 

 
0.0002969 0.0185081 0.988 

Share of Population 40-49 (%) -0.0048123 0.0200023 0.810 
 

-0.0307353** 0.0117031 0.028 
Share of Population 50-64 (%) 0.010848 0.0172239 0.529 

 
-0.0070923 0.0123067 0.579 

Unemployment Rate (%) -0.0077996** 0.0038984 0.045 
 

-0.008308* 0.0043034 0.086 

        Number of Observations 140 

   

140 

  Wald chi2/F test 5194.73*** 
 

0.000 
 

12.76*** 
 

0 
Test of Equality of ''population share" 
coefficients F test 

22.04*** 

 

0.000 

 

21.93*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

22.08*** 

 

0.000 

 

16.66*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 4: continue 

 
Results, 2001-2014 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0007975*** 0.0001506 0.000 

 
0.0000203 0.0000152 0.215 

Share of Population 20-29 (%) 0.0369001*** 0.0103389 0.000 
 

0.0007974 0.0010303 0.459 
Share of Population 30-39 (%) 0.003406 0.0100045 0.734 

 
-0.0020438** 0.0007161 0.019 

Share of Population 40-49 (%) -0.0273234*** 0.0082314 0.001 
 

-0.0021787*** 0.0004968 0.002 
Share of Population 50-64 (%) -0.0011735 0.0072527 0.871 

 
-0.0019629*** 0.000465 0.002 

Unemployment Rate (%) -0.0045215 0.0036845 0.220 
 

-0.0004662* 0.0002366 0.080 

 
�  

  
 

   Number of Observations 140 

  
 

140 

  Wald chi2/F test 251.3*** 
 

0.000 
 

6.53*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

56.64*** 

 

0.000 
 

3.8*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

63.68*** 

 

0.000 
 

5.16*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 5: Regression Results 
 

Results, 1988-1997 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0030783*** 0.0004548 0.000 

 
0.0023738*** 0.0003559 0.000 

Share of Population 20-29 (%) 0.0415538** 0.0187425 0.027 
 

0.0076785 0.0172196 0.666 
Share of Population 30-39 (%) -0.1897468*** 0.0438706 0.000 

 
-0.2020543*** 0.0381199 0.000 

Share of Population 40-49 (%) 0.1221206*** 0.0221585 0.000 
 

0.1041954*** 0.0162145 0.000 
Share of Population 50-64 (%) 0.0311094 0.0464496 0.503 

 
-0.0130089 0.0266267 0.637 

Unemployment Rate (%) -0.0073206*** 0.0021131 0.001 
 

-0.0031267 0.0048569 0.536 

        Number of Observations 100 

   

100 

  Wald chi2/F test 85591.4*** 
 

0.000 
 

150.38*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

139.39*** 

 

0.000 

 

53.47*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

322.26*** 

 

0.000 

 

105.58*** 

 

0.000 

�   
   

 
  Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 5: continue 

 
Results, 1988-1997 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0010494*** 0.0003827 0.006 

 
0.0000327* 0.0000173 0.091 

Share of Population 20-29 (%) -0.008194 0.0168747 0.627 
 

-0.0001636 0.0008901 0.858 
Share of Population 30-39 (%) -0.2428398*** 0.0436146 0.000 

 
-0.0101447*** 0.0021937 0.001 

Share of Population 40-49 (%) 0.1073664*** 0.0211868 0.000 
 

0.0036013*** 0.0009233 0.004 
Share of Population 50-64 (%) -0.0336201 0.0257389 0.191 

 
-0.0012403 0.0010518 0.269 

Unemployment Rate (%) 0.003162 0.0077286 0.682 
 

0.0000538 0.0002206 0.813 

        Number of Observations 100 

   

100 

  Wald chi2/F test 258.91*** 
 

0.000 
 

48.25*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

158.39*** 

 

0.000 
 

17.18*** 

 

0.001 

Test of "population share" coefficients 
simultaneously equal to zero F test 

222.15*** 

 

0.000 
 

35.58*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  



�

� � � � � � � � � � � � � �
� � � �

25 

 
 

Table 6: Regression Results 
 

Results, 1998-2014 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0016616*** 0.000326 0.000 

 
0.001682*** 0.0003071 0.000 

Share of Population 20-29 (%) 0.0259725 0.0199512 0.193 
 

0.0296462* 0.0139923 0.063 
Share of Population 30-39 (%) 0.0607584*** 0.023577 0.010 

 
0.0142119 0.0181179 0.453 

Share of Population 40-49 (%) 0.0474864*** 0.0170837 0.005 
 

0.0137173 0.0129295 0.316 
Share of Population 50-64 (%) 0.0546264*** 0.0116922 0.000 

 
0.0231782* 0.0114316 0.073 

Unemployment Rate (%) -0.0135857*** 0.0042639 0.001 
 

-0.0101521* 0.0048671 0.067 

        Number of Observations 170 

   

170 

  Wald chi2/F test 5999.02*** 
 

0.000 
 

12.32*** 
 

0.001 
Test of Equality of ''population share" 
coefficients F test 

14.51*** 

 

0.002 

 

3.51*** 

 

0.003 

Test of "population share" coefficients 
simultaneously equal to zero F test 

24.96*** 

 

0.000 

 

4.64** 

 

0.026 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 6: continue 

 
Results, 1998-2014 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0010832*** 0.0001599 0.000 

 
0.0000467*** 0.000011 0.002 

Share of Population 20-29 (%) 0.0368989*** 0.0117585 0.002 
 

0.0006799 0.0004244 0.144 
Share of Population 30-39 (%) 0.0158949 0.0130626 0.224 

 
-0.0008644 0.0009766 0.399 

Share of Population 40-49 (%) 0.0176293* 0.0090481 0.051 
 

0.0000601 0.0005949 0.233 
Share of Population 50-64 (%) 0.0305322*** 0.0081296 0.000 

 
0.0001756 0.0005029 0.735 

Unemployment Rate (%) -0.0047065 0.0048369 0.331 
 

-0.0005606* 0.0002896 0.085 

 
�  

  
 

   Number of Observations 170 

  
 

170 

  Wald chi2/F test 372.03*** 
 

0.000 
 

15.58*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

12.5*** 

 

0.006 
 

6.64*** 

 

0.002 

Test of "population share" coefficients 
simultaneously equal to zero F test 

58.8*** 

 

0.000 
 

6.73*** 

 

0.008 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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IV. Results and Discussion 

Table 2 shows the results of our estimations from 1988-2014. Panel A reports the 

results of the fixed-effects Poisson regressions with cluster (province) robust 

standard errors. Panel B reports the results when we used a standard fixed-effects 

OLS regression method with cluster (province) robust standard errors instead of a 

count data method. In the latter case, the dependent variable is the natural logarithm 

of the total establishments for checking the robustness of the results from the Poisson 

regressions5. Panel C reports the results of the fixed-effects Negative Binominal 

regressions with cluster (province). Panel D reports the results when we used a 

standard fixed-effects OLS regression method with cluster (province) robust standard 

errors. The dependent variable in this case is the establishments per capita. 

Regression results show that the coefficient estimates from the four estimation 

methods are not significantly different from each other (i.e., the dominant age group 

of entrepreneurship is 40-49). In both specifications of Panel A and Panel B, the 

coefficients of populations share by age cohort can be arranged along an inverted 

U-shape with increasing age. The coefficient reaches its maximum of 0.125 for the 

population share of the cohort aged 40-49, meaning that a 1-percentage-point 

increase in the population share aged 40 to 49 increases the number of 

establishments by 12.5% (or 0.1-percentage-point increase in the population share 

aged 40 to 49 increases the number of establishments by 1.25%, which is more 

���������������������������������������� ����
5 See Appendix 1.3. 
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realistic about the data on population share) --- an economically significant amount. 

The hypotheses that the equality of the population share coefficients and the 

population share coefficient are jointly zero are both rejected at the 1% level of 

significance, indicating that the effects of age shares on entrepreneurial activities are 

significant and different across the age groups. Not surprisingly, the results also show 

that our control variables --- both the population size and unemployment rate are 

significant determinants of the total establishments in each province. In particular, an 

increase of 10,000 in total population increases total establishments by 0.26% and a 

1-percentage-point increase in the unemployment decreases the total establishments 

by 6.7%, indicating strong regional effects on business activities. In order to be more 

robust, we also used fixed-effects negative binomial regression to control 

overdispersion and standard fixed-effects OLS regression with dependent variable 

establishments per capita to control heteroscedasticity and the effect of time trend 

(i.e., both establishments and population data have the same trend over time), but the 

results from Panel C and Panel D are not significantly different. Moreover, this 

finding is consistent with what we could see in Figure 3: during the overall time 

period, the cohorts aged 40-49 play a dominant role in entrepreneurial activities. 

To find out whether the relationships between provincial age structure and business 

establishment activity is stable over time (i.e., during demographic change), we split 

our sample period and ran the regressions separately. Although this procedure will 

result in the loss of with-in variation of our data, it could give us a first indication of 
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the stability of our findings associated with demographic change. Table 3 

demonstrates the results of regressions for 1988 to 2000 and Table 4 contains the 

results for 2001 to 2014. The estimates reveal that the general inverse U-shaped 

relationship between age structure and total establishments continue to hold in the 

period 1988-2000, with its maximum at ages 40 to 49, which is consistent with our 

findings of the overall time period. However, a peak occurred for ages 20 to 29 in the 

period 2001-2014. This finding provides us with strong evidence of the “age-specific 

peer effects”. As is suggested in Bronte, Falck & Heblich (2009), we cannot simply 

multiply the size of an age cohort with a given age-specific likelihood of becoming 

an entrepreneur to arrive at the expected number of establishments in an age cohort 

because the age-specific likelihood of starting a business changes with the size of the 

age cohort. With the development of Internet Technology in recent years, 

entrepreneurs could benefit more from knowledge spillovers, internet-based external 

finance and their social networks. Thus, younger generations could easily adopt the 

Internet Technology to start their own businesses.  

In addition, Table 5 and Table 6 present the regression results for 1988-1997 and 

1998-2014 respectively. In accordance with our previous findings, the general 

inversed U-shape continues to hold and the dominant age groups that could promote 
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entrepreneurial activities are 40-49 for 1988-1997 and 20-29 for 1998-20146, 

indicating the existence of “age-specific peer effects” as well.  

Furthermore, as shown by the F-tests of the hypothesis that the equality of the 

population share coefficients and the population share coefficient are jointly zero are 

both rejected at the 1% and 5% levels of significance in both periods indicating that 

different age-structures do have effects on entrepreneurial activities. 

As a check of robustness, we also considered the hysteresis effect since the 

dependent variable we used, establishment, is a stock variable. Also any adjustment 

in entrepreneurial activity would be slower to show up in the number of total 

establishments. To overcome this problem, we include the one-year-lagged 

establishment as the independent variable7. Results show that the dominant age 

cohorts that could promote entrepreneurial activities still remain the same as our 

previous findings, and the general inversed U-shaped relationship between age 

structure and entrepreneurship continues to hold in the time period 1988-2014 and 

1988-2000. 

V. Conclusions 

Due to a sustained decline in mortality and fertility rates in most Western countries, 

there has been a steady shift towards older populations worldwide. Ageing societies 

���������������������������������������� ����
� From Table 6, Panel A reports cohort aged 30-39 is the dominant age group whereas Panel B, Panel C and   
Panel D report cohort aged 20-29 is the dominant age group. 
7 See Appendix 2.1, Additional Regression Results. 
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are usually considered problem cases due to rising health care costs, falling 

productivity and a stagnation of economic dynamics. Literature has identified a close 

link between age structure and startup activities using micro---level data in many 

countries including US, New Zealand and Australia. Literature has also identified 

that entrepreneurship is a regional phenomenon which requires the policy attention 

of all regional governments.   

Based on the research conducted by Bronte, Falck & Heblich (2009) for Germany, a 

count data model and a longitudinal data set for Canada at the aggregate level were 

used to analyze the the impact of provincial age structure on the aggregate 

entrepreneurial activities in each of the ten Canadian provinces from 1988 to 2014. 

We found the inverse U-shaped relationship between age cohort and total 

establishments in ten Canadian provinces, which is accord with Bronte, Falck & 

Heblich (2009). Moreover, this finding is consistent with previous empirical studies 

based on cross-sectional individual data. Since our sample period from 1988 to 2014 

covers both the early years and later years of the baby boomer cohorts, we were able 

to examine the changes of this inverse U-shaped relationship between provincial age 

structure and entrepreneurial activity by splitting our sample into two subsamples: 

from 1988 to 2000 and from 2001 to 2014. We found that while the general pattern 

of an inverse U-shaped relationship holds in the period 1988 to 2000, the peak, 

however, moved from the 40-49 age group from 1988 to 2000 to the 20-29 age 

cohort from 2001-2014, reflecting the existence of age-specific peer effects during 
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the sample period. Not surprisingly, when splitting our sample in the year of 1997, 

the results are consistent with the splitting in the year of 2000, which also indicated 

the age-specific peer effects. 

Contrary to popular perception but consistent with the literature, our results suggest 

that entrepreneurship is not exclusive to the young and hip. Entrepreneurs of all ages 

start businesses and create economic opportunities for themselves and others.  

However, what could not be overlooked is the fact that the entrepreneurial growth 

peak has been moved from the older groups aged about 40-49 before 21st century to 

the younger groups aged around 20-29 in recently years under the influence of the 

peer effects. It is obvious that the younger generations are generally taking the lead, 

so considering that the impact of age structure on the entrepreneurship is observable 

and measurable, proper and useful policies that could facilitate more start-ups for the 

younger groups are essential. For example, policy-oriented start-up support plans by 

local governments will have a great effect on people who are planning on a new 

business. 

In another aspect, although the seniors are no more the major groups to start a 

business, that does not mean their value is limited nowadays. The seniors, on the 

other hand, possess more experience, better social networking, and greater financial 

resources, which play a great role in starting a new business. Therefore, 

policymakers can support these “third age” or “encore” entrepreneurs by perfecting 
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policies that lower barriers to entrepreneurial entry, maintain flexible labour markets, 

and establish government-oriented seed funds. At the same time, the phenomenon of 

ageing society is inevitable. Since every young man will get their wrinkles on the 

faces, some measures should be taken to make a good transfer of some knowledge 

and skills from the seniors to the juniors such as more intergenerational interactions. 

And thus, the older could get access to the development of the society and the 

economy. In a recent article published in The Globe and Mail (Sept 24, 2014): The 

upside to Canada’s ageing population, the author suggests several reasons to be 

optimistic about the impact of an ageing society on the Canadian economy including 

better health, longer life expectancy, higher education, reduced financial burden on 

young people, better environment and increased quality of life. From this perspective, 

deeper research remains to be done to understand more details of the influence of the 

peer effects in order that proper policies can be made to fully perform their roles in 

an ageing society. However, as mentioned before this study is subject to a number of 

limitations: First, the dependent variable we used is the count of total establishments, 

seeing that we cannot get the whole 27-year data on establishment size, it is hard to 

make sure that the average establishment size is stable over time. In this case, we 

assume implicitly that more smaller firms are somehow better than fewer larger firms 

even though it may not be the case. Second, it appears to be a break in the series of 

establishment counts in 1997, where the number of establishments increased in all 

provinces by about 50%, based on Figure 2. The reason could be the change of 
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statistical definitions just as the Statistics Canada states, “some establishments do not 

employ any individuals directly”. Finally, there is a possibility that establishments, 

population and unemployment rate are simultaneously determined, since prospering 

regions are increasing in population, attracting more people and offering more 

entrepreneurial opportunities, hence lower the unemployment rate at the same time. 

Ideally, we need to find proper instrument variables to isolate the exogenous 

variations of population and unemployment rate. However, since the dependent 

variable we used is a stock variable, the mission is almost impossible. Thus, we 

could measure the impact of regional age structure on entrepreneurship in the single 

way we discussed above, without making an improper implicit assumption that there 

exist causal relationships between those variables. 
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Appendix  

 

1.1 Poisson Regression Model 

For individual i, denote dependent variable as Yi, assuming the probability of Yi = yi 

is determined by a Poisson distribution with coefficient !": 

P (Yi = yi |	$%) = 
&'()*)

+)

,)!
   (yi = 0, 1, 2, …) 

where !. > 0 is the Poisson arrival rate, which means the average frequency of Y 

happened is determined by the explanatory variable $% and  

E (Yi |	$%) = Var (Yi |	$%) = !..  

In order to keep !. ≥ 0, the conditional mean function of Yi could be written as  

E (Yi |	$%) = !. = exp ($.12). Therefore, ln !. = $.12, is a logarithm linear model. 

Assuming the sample is independent and identically distributed, the sample’s 

likehood function will be 3 2 = 	 567(9 *))∙ *)
+)<

)=>
<
)=>

,?!<
?=>

,  

ln 2  = [− exp $.12 + F.$.12 − ln	(F.!)]J
.KL . 

First order condition is  [F" − exp $.12 ]$%M
.KL = N . Through this first order 

condition, we could derive OMLE. 

 

1.2 Fixed-effects Model 

The general individual-specific effects model could be written as: 

	F.P = $%Q1 2 + R%1S + T. + U.P	(V = 1,… , Z	; \ = 1,…	, ])	 

where R% denotes time invariant individual characteristics (i.e. R%Q = R%	, ∀\	); $%Q 

is time-varying. In the composite error term T. + U.P , T.  denotes unobserved 
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individual heterogeneity, U.P satisfies all the classical error term properties and is 

uncorrelated with T.. If T. is correlated with one of the explanatory variables, using 

OLS to estimate the regression equation will yield inconsistent estimators. Take the 

time weighting average on both sides of the general individual-specific effects model 

will give us: F. = $%12 + R%1S + T. + U.. Time demeaning the original model and 

define F.P ≡ 	F.P − F.	, $%Q ≡ $%Q −	$% 	, `%Q ≡ `%Q −	`% , we could get F.P = $%Q1 2 +

`%Q. If `%Q is not correlated with $%Q, we could use OLS to get consistent fixed 

effects estimator 2ab. 

 

1.3 Poisson Regression Model vs OLS Regression Model 

The Poisson Regression Model we used in this report is: 

E (Establishments it | Population it, AgeStructure it , UnemploymentRate it) 

= !	.P= exp(αi+ β1 Population it+ β2 AgeStructure it+β3 Unemployment rate it) 

In order to be comparable (i.e. a check of robustness), we could take the natural 

logarithm form of the above regression equation, then the regression equation 

becomes: 

ln Establishments it = αi+ β1 Population it+ β2 AgeStructure it+β3 Unemployment rateit . 

 

2.1 Additional Regression Results 

 



�

�

40 

 
Table 7: Regression Results 

 
Results, 1988-2014 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0001401 0.0006258 0.823 

 
0.0012163 0.0009457 0.230 

Share of Population 20-29 (%) 0.0044517 0.0293661 0.880 
 

0.0516406 0.0310284 0.130 
Share of Population 30-39 (%) 0.1073077*** 0.0255788 0.000 

 
-0.0005828 0.0361264 0.987 

Share of Population 40-49 (%) 0.1096537*** 0.0295232 0.000 
 

0.1249238*** 0.0265331 0.001 
Share of Population 50-64 (%) 0.0127327*** 0.0217471 0.000 

 
0.0505744** 0.0218825 0.046 

Unemployment Rate (%) -0.0442662*** 0.0114636 0.000 
 

-0.0342493** 0.0119695 0.019 

Establishments (-1) 1.13E-06*** 2.62E-07 0.000  1.02E-06*** 2.60E-07 0.004 

        Number of Observations 260 

   

260 

  Wald chi2/F test 94454.92*** 
 

0.000 
 

173.73*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

55.68*** 

 

0.000 

 

143.64*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

58.97*** 

 

0.000 

 

107.72*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 7: continue 
 

Results, 1988-2014 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) -0.0010588** 0.0004593 0.021 

 
1.43E-06 0.0000371 0.970 

Share of Population 20-29 (%) 0.0392002** 0.015376 0.011 
 

0.0040721** 0.0017602 0.046 
Share of Population 30-39 (%) 0.0372497* 0.0207126 0.072 

 
-0.0008118 0.0014533 0.590 

Share of Population 40-49 (%) 0.101287*** 0.0112804 0.000 
 

0.0069924*** 0.0016957 0.003 
Share of Population 50-64 (%) 0.0726493*** 0.0110442 0.000 

 
0.0023611** 0.0009374 0.033 

Unemployment Rate (%) -0.0162731* 0.0090758 0.073 
 

-0.0015941*** 0.0004884 0.010 

Establishments (-1) 1.95E-06*** 2.95E-07 0.000  4.96E-08*** 1.54E-08 0.010 

        Number of Observations 260 

  
 

260 

  Wald chi2/F test 1449.28*** 
 

0.000 
 

76.68*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

44.04*** 

 

0.000 
 

78.51*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

246.81*** 

 

0.000 
 

58.08*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 8: Regression Results 

 

Results, 1988-2000 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.004644*** 0.0006641 0.000 

 
0.0030905*** 0.0008363 0.005 

Share of Population 20-29 (%) 0.0290616 0.0216367 0.179 
 

-0.0026928 0.0382716 0.945 
Share of Population 30-39 (%) -0.239683*** 0.0333568 0.000 

 
-0.2996532*** 0.0538516 0.000 

Share of Population 40-49 (%) 0.1020326*** 0.033416 0.002 
 

0.1021534*** 0.0286544 0.006 
Share of Population 50-64 (%) 0.028495 0.0249911 0.254 

 
-0.0124878 0.0266591 0.651 

Unemployment Rate (%) -0.0132549 0.0097482 0.174 
 

0.0002345 0.0108331 0.983 

Establishments (-1) 5.09E-08 1.22E-07 0.676  3.36E-07 2.66E-07 0.237 

        Number of Observations 120 

   

120 

  Wald chi2/F test 800956.23*** 
 

0.000 
 

318.43*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

206.23*** 

 

0.000 

 

33.22*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

407.96*** 

 

0.000 

 

76.28*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 8: continue 
 

Results, 1988-2000 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) -0.000222 0.0004807 0.644 

 
0.0000744 0.0000571 0.225 

Share of Population 20-29 (%) -0.0451355* 0.0254663 0.076 
 

0.0008466 0.0022692 0.718 
Share of Population 30-39 (%) -0.321133*** 0.0430143 0.000 

 
-0.0174686*** 0.0033705 0.001 

Share of Population 40-49 (%) 0.0949903*** 0.0252164 0.000 
 

0.0054394** 0.0021833 0.034 
Share of Population 50-64 (%) -0.0421223** 0.0188881 0.026 

 
-0.0014653 0.0014932 0.352 

Unemployment Rate (%) 0.0088536 0.0110687 0.424 
 

0.0004583 0.0005908 0.458 

Establishments (-1) 8.55E-07*** 2.32E-07 0.000  1.40E-08 1.66E-08 0.421 

        Number of Observations 120 

  
 

120 

  Wald chi2/F test 1154.81*** 
 

0.000 
 

64.59*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

213.38*** 

 

0.000 
 

22.88*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

404.77*** 

 

0.000 
 

39.00*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 9: Regression Results 

 

Results, 2001-2014 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0001418 0.0004265 0.740 

 
-0.000142 0.0003121 0.660 

Share of Population 20-29 (%) 0.0286495* 0.0155428 0.065 
 

0.0164843 0.0144009 0.282 
Share of Population 30-39 (%) 0.0284097 0.0180498 0.115 

 
0.0070988 0.0135118 0.612 

Share of Population 40-49 (%) -0.0190885 0.0140694 0.175 
 

-0.039635*** 0.0091722 0.002 
Share of Population 50-64 (%) 0.0080505 0.0120014 0.502 

 
-0.0088645 0.010258 0.410 

Unemployment Rate (%) -0.0060252*** 0.0022888 0.008 
 

-0.0084251** 0.0027097 0.013 

Establishments (-1) 9.71E-07*** 3.00E-07 0.001  1.31E-06*** 3.33E-07 0.003 

        Number of Observations 130 

   

130 

  Wald chi2/F test 6227.67*** 
 

0.000 
 

19.32*** 
 

0.001 
Test of Equality of ''population share" 
coefficients F test 

58.58*** 

 

0.000 

 

37.10*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

56.98*** 

 

0.000 

 

28.64*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 9: continue 
 

Results, 2001-2014 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) -0.0002914 0.0002369 0.219 

 
-0.0000607** 0.0000224 0.024 

Share of Population 20-29 (%) 0.0166451* 0.00938 0.076 
 

3.69E-06 0.0006749 0.996 
Share of Population 30-39 (%) 0.0116616 0.0081718 0.154 

 
-0.0016305*** 0.0004172 0.004 

Share of Population 40-49 (%) -0.0369983*** 0.0072064 0.000 
 

-0.0027165*** 0.0003771 0.000 
Share of Population 50-64 (%) -0.0037293 0.0063947 0.560 

 
-0.0020856*** 0.0003663 0.000 

Unemployment Rate (%) -0.006321** 0.0030167 0.036 
 

-0.0004595*** 0.0001079 0.002 

Establishments (-1) 1.22E-06*** 2.00E-07 0.000  8.45E-08*** 2.06E-08 0.003 

        Number of Observations 130 

  
 

130 

  Wald chi2/F test 386.17*** 
 

0.000 
 

20.03*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

105.90*** 

 

0.000 
 

13.33*** 

 

0.001 

Test of "population share" coefficients 
simultaneously equal to zero F test 

110.43*** 

 

0.000 
 

17.02*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 10: Regression Results 

 

Results, 1988-1997 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0052804*** 0.0005415 0.000 

 
0.0037074** 0.0011915 0.012 

Share of Population 20-29 (%) 0.0475056** 0.0194033 0.014 
 

0.0052881 0.0219767 0.815 
Share of Population 30-39 (%) -0.2599095*** 0.0451104 0.000 

 
-0.2535493*** 0.0379345 0.000 

Share of Population 40-49 (%) 0.1250945*** 0.0234427 0.000 
 

0.1028033*** 0.0192744 0.000 
Share of Population 50-64 (%) 0.0475696 0.0543011 0.381 

 
-0.0119182 0.0302678 0.703 

Unemployment Rate (%) 0.0016583 0.0023387 0.478 
 

0.0055229 0.005224 0.318 

Establishments (-1) -4.62E-06*** 1.60E-06 0.004  -2.71E-06 2.80E-06 0.357 

        Number of Observations 90 

   

90 

  Wald chi2/F test 24012.83*** 
 

0.000 
 

72.27*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

164.53*** 

 

0.000 

 

37.43*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

188.33*** 

 

0.000 

 

40.04*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 10: continue 
 

Results, 1988-1997 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) 0.0005259 0.0011359 0.643 

 
0.0001618*** 0.0000434 0.005 

Share of Population 20-29 (%) -0.0099984 0.0229935 0.664 
 

-0.0003697 0.0007631 0.640 
Share of Population 30-39 (%) -0.2666982*** 0.0561135 0.000 

 
-0.0135613*** 0.0019052 0.000 

Share of Population 40-49 (%) 0.1015829*** 0.0252119 0.000 
 

0.0038855*** 0.0007026 0.000 
Share of Population 50-64 (%) -0.0308054 0.0278104 0.268 

 
-0.0012611 0.0009305 0.208 

Unemployment Rate (%) 0.0100509 0.0091396 0.271 
 

0.0003968 0.0002212 0.106 

Establishments (-1) 8.44E-07 3.01E-06 0.779  -3.03E-07** 1.01E-07 0.015 

        Number of Observations 90 

  
 

90 

  Wald chi2/F test 216.81*** 
 

0.000 
 

263.61*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

60.71*** 

 

0.000 
 

38.66*** 

 

0.000 

Test of "population share" coefficients 
simultaneously equal to zero F test 

97.92*** 

 

0.000 
 

38.16*** 

 

0.000 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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 Table 11: Regression Results  

 

Results, 1998-2014 �  �  �  �  �  �  

        

 
Panel A: Dependent Variable=Establishments 

 
Panel B: Dependent Variable=log(Establishments) 

Method FE Poisson Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) -0.0002767 0.0005599 0.621 

 
-0.0003699 0.0003484 0.316 

Share of Population 20-29 (%) 0.02351 0.0144642 0.104 
 

0.018225 0.0149937 0.255 
Share of Population 30-39 (%) 0.0430171** 0.0182688 0.019 

 
0.0183556 0.0150258 0.253 

Share of Population 40-49 (%) 0.0015088 0.0158257 0.924 
 

-0.0147243 0.0097975 0.167 
Share of Population 50-64 (%) 0.0341723*** 0.0120461 0.005 

 
0.0142892 0.0102197 0.196 

Unemployment Rate (%) -0.005406* 0.0030376 0.075 
 

-0.0067643* 0.0030856 0.056 

Establishments (-1) 1.22E-06*** 3.29E-07 0.000  1.46E-06*** 3.30E-07 0.002 

        Number of Observations 160 

   

160 

  Wald chi2/F test 54269.75*** 
 

0.000 
 

25.62*** 
 

0.001 
Test of Equality of ''population share" 
coefficients F test 

55.71*** 

 

0.000 

 

17.10*** 

 

0.001 

Test of "population share" coefficients 
simultaneously equal to zero F test 

57.23*** 

 

0.000 

 

12.83*** 

 

0.001 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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Table 11: continue 
 

Results, 1998-2014 �  �  �  �  �  �  

        

 

Panel C: Dependent Variable=Establishments 

 

Panel D: Dependent Variable=Establishments per 
capita 

Method FE NB Regression with Cluster (Province)  
 

FE OLS Regression with Cluster (Province)  

 
 

Robust Standard 
  

Robust Standard 

 
Coefficients Errors p-values 

 
Coefficients Errors p-values 

 
       Population Size   (in 10,000) -0.0005392* 0.0002639 0.041 

 
-0.0000812** 0.0000267 0.014 

Share of Population 20-29 (%) 0.0181366** 0.0087606 0.038 
 

0.0001517 0.0006151 0.811 
Share of Population 30-39 (%) 0.0225393** 0.008998 0.012 

 
-0.0006995 0.0006285 0.295 

Share of Population 40-49 (%) -0.0140715** 0.0067682 0.038 
 

-0.0010856*** 0.000336 0.010 
Share of Population 50-64 (%) 0.0180236*** 0.00577 0.002 

 
-0.0004578 0.0003163 0.182 

Unemployment Rate (%) -0.0049605 0.0034894 0.155 
 

-0.0003547* 0.000164 0.059 

Establishments (-1) 1.47E-06*** 1.99E-07 0.000  9.31E-08*** 2.46E-08 0.004 

        Number of Observations 160 

  
 

160 

  Wald chi2/F test 506.06*** 
 

0.000 
 

23.23*** 
 

0.000 
Test of Equality of ''population share" 
coefficients F test 

70.49*** 

 

0.000 
 

3.32* 

 

0.071 

Test of "population share" coefficients 
simultaneously equal to zero F test 

96.64*** 

 

0.000 
 

2.98* 

 

0.080 

�  �  �  �  
 

�  �  �  

Notes: *Statistically significant at the 10% level; **statistically significant at the 5% level; *** statistically significant at the 1% level.  
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