Performance of senior entrepreneurs: 

Does the age of start-up entrepreneurs affect employment creation? 

Jan de Kok

EIM Business & Policy Research
P.O. Box 7001, 2701 AA Zoetermeer, the Netherlands
E-mail: jko@eim.nl
Abdelfatah Ichou

EIM Business & Policy Research
P.O. Box 7001, 2701 AA Zoetermeer, the Netherlands
E-mail:aic@eim.nl
Ingrid Verheul
Rotterdam School of Management, Erasmus University

P.O. Box 1738, 3000 DR Rotterdam, the Netherlands 

tel. +31(0)104081422; fax. +31(0)104089638 

E-mail: iverheul@rsm.nl
Miguel Amaral
miguel.amaral@ist.utl.pt
Instituto Superior Técnico 

Technical University of Lisbon

Performance of senior entrepreneurs: 

Does the age of start-up entrepreneurs affect employment creation?

Introduction 

The ageing population increasingly becomes a challenge for policy makers. Possible consequences of the ageing population on, e.g., public health systems and the sustainability of national pension systems have already received much attention. Less attention has been given to the consequences that the ageing of the population may have for entrepreneurship. The ageing of the population may affect both the number and the performance of enterprises. For example, using data from the Global Entrepreneurship Monitor, Verheul and Van Stel (2007) find that people in the age category between 25 and 34 years old are more likely to be involved in starting a business than older people. Within the population of entrepreneurs, Henley (2005) finds that middle-aged entrepreneurs (with a peak at 48 years) are most successful in creating employment. These findings suggests that the ageing of the population could have a negative effect on a country’s start-up rate and entrepreneurship rate.

Given the expected changes in the age decomposition of the workforce, it becomes more and more relevant to understand the nature of the relationship between age and entrepreneurship. How will the increasing share of elder individuals in the labor force affect the levels of entry, entrepreneurship and employment creation? Our current understanding of the role of age is still too limited to provide a clear answer to questions like these. Although various studies into determinants of entrepreneurship have looked into the relationship with age (e.g. Curran and Blackburn, 2001; Zissimopoulos and Karoly, 2007), only a few studies have related age to employment creation (notably, Cowling et al., 2004; Henley, 2005; Millan, 2008; Schutjens and Wever, 2000; Stam et al., 2008 ). The results are hardly ever discussed in the context of the ageing population. In addition, these studies often report different results. These differences may be due to differences in the independent variables included in these studies. After all, any relationship between age and entrepreneurship is likely to be the result of an indirect relationship, where age affects personal characteristics such as the health status, the availability of financial capital, relevant experience, the motives for becoming entrepreneur, etc.  These characteristics, in turn, can affect the decision to become an entrepreneur and/or the employment creation by the entrepreneur. Each of these characteristics may therefore act as a mediator in the relationship between age and entrepreneurship. Few studies have explicitly looked into these mediating effects. 

This paper focuses on the effect of age on the performance of newly started enterprises. In particular, we focus on enterprises that survive the first three years, and examine to which extent the age of the entrepreneur at start-up affects the size of the firm after three years. The first contribution of this paper is that we explicitly test for the presence of mediating effects. The second is that we distinguish between two different decisions regarding firm size: (1) whether or not to hire employees, and (2) the number of employees to be hired, where the latter decision is conditional upon the first.

The structure of this paper is straightforward: after a discussion of previous research, we present the framework for our study. We then discuss the research methodology, which includes the data and the statistical methodology. This is followed by the results. We end with a summary and discussion of the main results.

Previous research 

The decision process of individuals

Individuals choose the labor market status that provides them with the highest expected utility. The outcome of this decision depends on the individual’s valuation of the available alternatives (Carroll et al., 200; Parker, 2006; Van Praag and Cramer, 2001). Cowling et al. (2004) present a formal model of a risk-neutral individual faced with the choice regarding his labor market position. Specific in this model is that it distinguishes between three positions: paid employment, individual self-employment or job-creating self employment. This implies a single simultaneous decision-making process, where the individual decides whether or not to become entrepreneur, and (if so) if and how many employees should be hired. Others, however, point out that many individuals may not have the cognitive abilities that are required to determine their labor market position in a single conscious decision. Instead, they assume a hierarchical decision tree: the decision process is split into several different decisions (e.g. Singh and DeNoble, 2003). Three common steps that are often distinguished are: 

· step 1: decide whether or not to become entrepreneur; 

· step 2: (for entrepreneurs only) decide whether or not to become employer;

· step 3: (for employers only) decide on the number of employees.

For each of these steps, we will discuss results of previous empirical studies that include age as independent variable. 

Step 1: determinants of self-employment

Previous studies indicate that self-employment rates are related to individual characteristics as well as external factors. Relevant external factors include sector, region, and the position of the business cycle, where the business cycle is often represented by the unemployment rate (Millan, 2008; Parker, 2006). Regarding the position of the business cycle, the overall conclusion of the empirical studies so far is that the sign of the relationship between unemployment rate and self-employment rate is not clear (Parker, 2006). According to the recession-push hypothesis, unemployment reduces the opportunities of gaining paid employment and the expected gains from job search, which pushes people into self-employment. At macro level, this suggests a positive relationship between the unemployment rate and the self-employment rate. At micro level, it suggests a negative relationship between the expected prospects of keeping (or obtaining) a paid job and the probability of becoming self-employed. The prosperity-pull hypothesis, in contrast, assumes a negative relationship between the unemployment rate and the self-employment rate. Here, the argument is that during times of high unemployment, the products and services of the self-employed face a lower market demand. This reduces self-employment incomes and possibly also the availability of capital, while increasing the risk of bankruptcy. Thus individuals are pulled out of self-employment. 

Relevant individual characteristics include previous labor market status, risk attitude, attitudes towards entrepreneurship (including the entrepreneurship pull: the intrinsic motivation to become self-employed, due to a desire to be one’s own boss), level of human and social capital, available financial capital, health status and demographic factors (Carroll et al., 2000; Millan, 2008; Schutjens and Wever, 2000; Van Praag and Cramer, 2001; Verheul and Stel, 2007; Weber and Schaper, 2003). Demographical factors include gender, ethnic background, parental background, household composition, and age. Age may affect entrepreneurship because it can be related to many of the other determinants of self-employment, such as the level of human capital and entrepreneurial skills (Carroll et al., 2000; Millan, 2008; Van Praag and Cramer, 2001), the level of social capital (Millan, 2008), risk attitude (Carroll et al., 2000), available financial capital (Millan, 2008) and health status (Weber and Schaper, 2003). 

Cowling et al (2004) present separate estimations for men and women regarding the determinants of entrepreneurship. For men, they find that age is positively related in a nonlinear way, with a peak at 59 years of age; for women, they find a linear positive relationship between age and the probability of being self-employed. Using a sample from the ECHP, Millan (2008) finds a nonlinear relationship with age: both the probability of entering self-employment from paid work as well as the probability of entering self-employment from a current unemployment spell first increase with age, but decreases after the age of approximately 35 years. Bönte et al. (2007) confirm that “most empirical studies suggest a positive – usually an inverse u-shaped – relationship between an individual’s age and the individual’s decision to start a business” (Bönte et al., 2007, p. 2). 

Step 2: determinants of an entrepreneur’s choice to become employer

Only a few studies have examined to which extent age can be considered as a determinant of an entrepreneur’s choice to become employer. Generally speaking, these studies include the same type of independent variables as studies that examine determinants of self-employment. This is most clear in the study by Cowling et al. (2004): they examine determinants of self-employment as well as determinants of employer-ship, and use the same set of independent variables in both equations. 

Turning towards the relationship with age, we find that these studies present different results. Carroll et al. (2000) find that age has a significant, non-linear negative effect on the decision to hire employees. They base this conclusion on a probit estimation, with the dependent variable being whether or not an entrepreneur (sole proprietor) has hired any employees. Other independent variables, besides age,  include sector dummies, marital status and number of dependents (children, parents, others). Cowling et al. (2004) also estimate a probit regression to examine the choice of an entrepreneur to become employer or not. They present separate results for male and female entrepreneurs. For male entrepreneurs, they find a significant inverse u-shaped effect, with the probability of being an employer being highest at the age of 41 (after which it declines). For female entrepreneurs, they find however no significant relationship with age. Finally, Millan (2008) used the ECHP panel to examine the transition from own-account worker to employer. He does not find any direct effect of age, but he does find a u-shaped effect of years of experience, reaching a minimum at approximately 10 years of experience. 

Step 3: determinants of firm size

Although many authors have examined determinants of firm size, this is usually done from a different perspective: the starting point is not a utility-maximizing individual (who choose to become an entrepreneur), but a profit-maximizing firm. The main difference between these two perspectives is that a utility-maximizing entrepreneur will take the disutility associated with performing certain tasks (e.g. the coordinating tasks involved with managing employees) into account, whereas this is irrelevant for the profit-maximizing firm. Two exceptions are the studies by Van Praag and Cramer (2001) and Burke et al. (2002). Both studies explicitly focus on the labor demand of entrepreneurs, and include determinants that are related to the entrepreneurial abilities of the entrepreneur and/or the motivation to become entrepreneur. Unfortunately, neither of these studies includes age as control variable.  

General remarks 

To end this literature review, we present some general remarks about empirical studies that include the age of the entrepreneur as an independent variable. First of all, none of the studies discussed so far focus on start-ups. Secondly, studies that do focus on start-ups seem to examine employment growth rather than size. Here, employment growth is defined as the difference in the number of employees between the start-up year and the final year. Schutjens and Wever (2000) use a panel of Dutch start-ups that started in 1994 and examine employment growth during the first three years of existence. They find no direct effect of entrepreneurial age in their study. Motives to start and educational level also are not significant. The probability of growth increases with the number of employees at start-up and the presence of a business partner. Stam et al. (2008) use the same dataset of Dutch start-ups, but examine employment growth during the first ten years of existence. They report many similar results, including the non-significance of educational level and the positive effect of the number of employees at startup. Contrary to Schutjens and Wever (2000), they report a negative direct effect of entrepreneurial age on the likelihood of employment growth. This may be due to the longer time horizon in their study. Stam et al. (2008) notice that almost 10% of the sampled firms started to grow only some years after start-up. If elder entrepreneurs are less likely to be ‘postponed growers’, this could explain the different results for age. Although employment growth is highly relevant, estimating determinants of firm growth in a sample of start-ups has the disadvantage that the (large) category of firms without growth includes sole proprietors as well as firms with employees. Employment-creating firms are thus compared with a default category that consists of two very different kinds of firms. 

A third remark is that there seem to be few (if any) studies that include estimations of step 2 (the decision of an entrepreneur to become employer) and step 3 (the decision of an employer regarding the number of employees to hire). So far, we have identified studies that include estimations of either step 2 (Carroll et al., 2000; Cowling et al., 2004; Millan, 2008) or step 3 (Burke et al., 2002; Van Praag and Cramer, 2001), and a study that combines step 2 and 3 into a single step (Henley, 2005). Henley (2005) estimates an ordered probit regression model, where the dependent variable represents five ordered self-employed size categories (0 employees; 1-2; 3-9; 10-24; 25 or more employees). The results indicate a negatively u-shaped relationship between age and the number of employees, with the peak at 47.8 years of age. “Ceteris paribus the most successful job creators appear to be in middle age and are more likely to be men.” (p. 190). 
The final remark that we wish to make here, is that none of the studies reviewed here discuss, let alone examine, the possibility that the effect of age on entrepreneurship can be mediated by other variables. Nevertheless, various studies include regressors that may very well act as mediators. It is not surprising that models that include different mediators report different direct effects for age: any estimated direct effect is only that part of the age effect that cannot be explained by the mediators included in the model.
Research framework
When examining the relationship between age and firm size
 we assume that age indirectly influences firm size through a set of other factors. The factors through which age indirectly influences firm size are called mediators. Mediators we take into account include the entrepreneur’s motives to start an own business, objectives of the entrepreneur and his or her competencies and some other factors that are assumed to be important determinants of firm size. Figure 1 gives a graphical illustration of this mediating relationship.
Figure 1 How  age of the entrepreneur at start-up affects firm size three years after start-up through mediators

[image: image1]
Start-up motives are included as mediators since they can influence the entrepreneur’s (growth) objectives and hence affect firm size indirectly. Entrepreneurial objectives include maximization of revenue and profit, improvement of quality of products and improvement of own expertise. Competencies measure the entrepreneurs experience within the branch he or she operates as well his the entrepreneurial skills he or she posses. Other factors include the entrepreneur’s willingness to take risk, innovativeness and working hours. Since previous research has shown that many of the variables we use as mediators are found to be important determinants of self-employment, these variables will serve as independent variables in our models.
Two decisions
Previous research indicates that before employees are actually hired, entrepreneurs have to make a conscious decision whether or not to hire employees. Hence, two decisions have to be made by the entrepreneur. First, the entrepreneur has to decide whether or not hiring employees is an option. When it indeed is an option, the entrepreneur has to make a second decision regarding the number of employees. In this paper we assume that these are two different decisions and therefore model them using different models. Figure 2 shows a graphical illustration of these two different decisions.

We model the first decision (whether or not an entrepreneur decides to become an employer) by means of probit regressions. For the entrepreneurs that decide to hire employees we use a count model to describe the actual number of employees hired.
Figure 2 Deciding to become an employer and how many employees to hire
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Research methodology

Data 

The data used for this study are derived from three different cohorts of the Start-Up Panel set up by EIM Business & Policy Research (EIM). The population in this panel consists of Dutch entrepreneurs who started a business in 1998, 1999 or 2000. In each of these years, 500 new entrepreneurs entered the panel. From the moment they entered the panel, the entrepreneurs were monitored annually by means of an extensive written (later: telephonic) questionnaire. The panel includes information on various topics such as personal characteristics of the entrepreneur (age, gender, education, entrepreneurial experience, start-up motivation, time investments, etc.), firm characteristics (legal form, number of owners and employees, sector, start-up or take-over, etc.), objectives and strategy (growth goals, R&D activities, networking, export activity, etc.). The annual results have been merged into a single database that contains annual observations for 1,626 entrepreneurs (with and without employees). Next, we selected those entrepreneurs that were still in the sample three years after their start-up. This resulted in a database with 849 observations.
Descriptive statistics
In this section we give some descriptive statistics of the variables in our data set. First, we describe the dependent variable, the number of employees. Then we describe the suggested control and mediating variables respectively. 
The dependent variable

A large share of entrepreneurs are self employed. In our data base we find that 83% of the entrepreneurs are self-employed individuals (see Table 1). Of the remaining 17% a large share has a limited number of employees (less than  5). A minor percentage of 3 percent of the entrepreneurs employs 5 employees or more after three years.
Table 1 Distribution of the number of employees 3 years after start-up
	
	Frequency
	Percentage

	No employees
	707
	83

	1-4 employees
	116
	14

	5 employees or more
	26
	3

	Total
	849
	100


To get an idea of the shape of the distribution of the number of employees we made a frequency plot presented in Figure 3. Note that we have only taken into account entrepreneurs that employ personnel. In addition we have used cut-off at 20 employees, because the data set contained some extremely large values that would not fit into the plot. The pattern that we observe from this figure is that the frequencies decline as the number of employees increases.
Figure 3 Histogram of firm size  (cut-off at 20 employees)
[image: image3.emf]
To see how the number of employees is related with the age of the entrepreneur a crossing with age categories is made and shown in Table 2. Overall we find that 83% of the entrepreneurs are self-employed. For senior entrepreneurs we find that this percentage is 91%. Hence, senior entrepreneurs are less likely to become employers compared to the entrepreneurs in the remaining age categories.

Table 2 Firm size by age of entrepreneur at start-up
	
	Younger that 30 years
	30-44 years
	44 years or older
	Overall

	No employees
	80%
	81%
	91%
	83%

	1-4 employees
	18%
	15%
	8%
	14%

	5 employees or more
	2%
	4%
	2%
	3%



N=839
Control variables
As control variables we use the entrepreneur’s gender, education level and sector in which the entrepreneur operates. Table 3 gives an overview and description of these variables.
Table 3 Overview of control variables

	Variable
	Description 

	Gender
	Dummy variable indicating gender of the respondent (0=Male, 1=Female)

	Educational level
	Educational level of the respondent in 3 categories:
1. Low: primary school and pre-vocational secondary education
2. Middle: general secondary education
3. High: tertiary education and/or graduate level

	Sector
	Sector classification in 8 sectors:
1. Industry

2. Construction

3. Wholesale trade

4. Retail trade

5. Hotels and restaurants
6. Sale and repair of motor vehicles

7. Transport

8. Business and financial services

9. Other services 


The majority of the entrepreneurs (67%) are males, something which is consistent with findings of earlier research showing that men are more likely to become self-employed than women. We also observe that the majority of the entrepreneurs are aged between 30 and 45 years, while entrepreneurs younger than 30 years of age occur the fewest number of times. Senior entrepreneurs account for 27% of the cases, and hence,  form a substantial part of the self-employed population.
Table 4 Age at start-up by gender
	
	Younger than 30 years
	30-44 years
	45 years or older

	Male
	17%
	52%
	30%

	Female
	14%
	67%
	19%

	Overall
	16%
	57%
	27%



N=839
To see how the number of firms are divided over the sectors we included a crossing of sector by number of employees shown in Table 5. In the majority of the sectors most of the entrepreneurs are self-employed individuals. For the and hotels and restaurants, industry and transport sector we find a substantial smaller number of self-employed individuals as it is more difficult to act as a sole trader within these sectors.
Considering educational level in Table 6, we find that the majority of the senior entrepreneurs (57%) are highly educated, while overall 41% of the entrepreneurs are highly educated.
Table 5 Distribution of  firm size per sector
	
	No employees
	1-4 employees
	5 employees or more

	Industry
	62%
	29%
	10%

	Construction
	89%
	10%
	1%

	Wholesale trade
	83%
	17%
	0%

	Retail trade
	80%
	18%
	2%

	Hotels and restaurants
	67%
	29%
	5%

	Motor vehicles
	72%
	28%
	0%

	Transport
	63%
	21%
	16%

	Business and financial  services
	84%
	12%
	4%

	Other services
	88%
	10%
	2%


N=837
Table 6 Distribution of  educational level by age of entrepreneur at start-up
	
	Younger that 30 years
	30-44 years
	44 years or older
	Overall

	Low
	25%
	31%
	21%
	27%

	Middle
	44%
	32%
	22%
	31%

	High
	31%
	37%
	57%
	41%


Note: Distribution of education differs significant (p>1%) across age categories according to the Chi-Square Test. N=839
Mediating variables 
We will now give a description of each type of mediators. Since we assume that age affects firm size indirectly through the mediators, we are interested in the relationship between age and mediating variables. We therefore test for the presence of age effects.
Entrepreneurial objectives
We consider 4 entrepreneurial objectives (Table 7). The distribution of the objectives by age is shown in Table 8. It turns out that a vast majority of the entrepreneurs wants to improve their expertise (78%) . It is very likely that entrepreneurs who pursue this objective are likely to be self-employed individuals. Hence, we expect that pursuing this objective will negatively impact the number of employees being employed. For the remaining objectives we find a distribution that is somewhat equally distributed across “Yes” and “No”. Furthermore, all objectives except profit maximization are equally distributed across age categories. At a 5 percent level the Chi-Square Test rejects the null hypothesis of equal distributions across age categories for the profit maximization objective. Senior entrepreneurs have fewer tendencies to maximize profits than entrepreneurs in lower age categories.
Table 7 Mediator variables – Entrepreneurial objectives (dummy variables 1=yes, 0=no)

	Variable
	Description 

	Improve own expertise
	Respondent aims to improve his or her expertise at the start-up

	Improve quality of products
	Respondent aims to improve the quality of products and/or services at the start-up

	Maximize profits
	Respondent aims to maximize profits at start-up

	Maximize revenue
	Respondent aims to maximize revenue at start-up


Note: All objective variables are dummy variables based on a question in the survey. The EIM Start-up Panel asks the respondents in which extent they pursue the above mentioned objectives. Respondents were able to choose from the following 3 options: 1. absolutely, 2. possibly, 3. not at all. The dummy variable takes the value 1 if the respondent chose the first option and 0 otherwise.
Table 8 Distribution of entrepreneurial objectives by age of the entrepreneur at start-up
	
	Below 30 years
	30-44 years
	45 years or older
	Overall
	N

	Improve own expertise
	83%
	77%
	76%
	78%
	824

	Improve quality of products
	56%
	56%
	59%
	57%
	817

	Maximize profits**
	54%
	48%
	40%
	47%
	828

	Maximize revenue
	46%
	48%
	41%
	46%
	837


** Differences for this variable across age categories are significant at 5% according the Chi-Square Test.
Competencies
We now carry on to next group of mediators, the entrepreneur’s competencies. These mediators measure the entrepreneur’s branch experience and entrepreneurial skills (Table 9). To see how these scores interact with age, we have tabulated the average qualification score for each age category (see Table 10). The overall average score of branch experience (4.15) indicates that Dutch entrepreneurs consider themselves to have a solid experience within the branch he or she operates. According to the Kruskal-Wallis test differences across age categories are significant at a 1 percent level. For senior entrepreneurs we observe a score that is above the overall average, while for entrepreneurs below 30 years of age we observe a score below average. Hence, we may conclude that older entrepreneurs have more experience within the branch they operate compared to younger entrepreneurs. This is in line with the hypothesis that elder entrepreneurs have more relevant experience.

Table 9 Mediator variables - Competencies
	Variable
	Description 

	Branch experience 
	5-point Likert scale (ranging from 1=low to 5=low), representing the  relevant branch experience as perceived by the respondent

	Entrepreneurial skills
	5-point Likert scale (ranging from 1=low to 5=high), representing the  entrepreneurial skills as perceived by the respondent


Table 10 Average scores on qualifications per age category

	
	Below 30 years
	30-44 years
	45 years or older
	Overall
	N

	Branch experience ***
	3.95
	4.18
	4.23
	4.15
	832

	Entrepreneurial skills*
	3.70
	3.68
	3.57
	3.65
	829


*,**,*** Differences across age categories are significant at 10, 5 and 1 percent level respectively according to the Kruskal-Wallis Test for the One-Way Layout.
Start-up motives
The next group of mediators we take into account are based on the motives of the respondents to start their company. We make a distinction between ‘push’ and ‘pull’ motives. Table 11 gives an overview of these variables. Again, we have tabulated the variables for different age categories to find if there is any connection with age (see Table 12). Once again we observe average scores that differ across age categories. Senior entrepreneurs score below average when looking at their tendencies towards entrepreneurship. In addition, seniors score above average on the pull variable measuring to which extent the entrepreneur was forced to become an entrepreneur.

Table 11 Mediating variables – Motives for start-up
	Variable
	Description 

	Tendency towards entrepreneurship 
(‘pull’)
	Scale variable (ranging from 1=low to 3=high) indicating to which extent the respondent has a tendency towards entrepreneurship.
This variable is calculated as the average score on the following 5 motives to become entrepreneur: 
- identification of market opportunities; 

- the ability to earn more money;

- wish to be own boss; 

- being able to perform specific tasks; 

- challenge;

	Pushed into entrepreneurship
(‘push’)
	Scale variable (ranging form 1=low to 3=high) indicating to which extent the respondent was pushed into entrepreneurship. 

This variable is calculated as the average score on the following 4 motives to become entrepreneur:

- unemployment;

- dissatisfaction from working in paid employment;

- unemployment threats;

- necessity due to  private circumstances;


Table 12 Average score on motives to become entrepreneur per age category
	
	Younger than 30 years
	30-44 years
	45 years or older
	Overall
	N

	Tendency towards entrepreneurship***
	2.15
	2.13
	1.96
	2.10
	763

	Pushed into entrepreneurship***
	1.30
	1.36
	1.54
	1.39
	765


*** Differences across age categories are significant at 1% level according to the Kruskal-Wallis Test for the One-Way Layout. 

Other mediators

The final group of mediators is presented in Table 13. The first two variables are dummy variables that measure (1) the time that the entrepreneur spends working for his or her company and (2) whether an entrepreneur finds it important to keep control over the company. Table 14 shows that there are substantial differences regarding working hours. While about 60% of the entrepreneurs below 45 work at least 40 hours per week in their company, we observe that this only happens in 38% of the cases for senior entrepreneurs. This difference might partly be explained by differences in health status between seniors and non-seniors, but perhaps also by the fact that senior entrepreneurs are moving towards retirement. Anyhow, the time that the entrepreneur works can be important when trying to explain differences in firm size. Regarding the percentage of entrepreneurs that wants to keep their company conveniently arranged, Table 14 shows that there are no differences across age categories.

The final two mediators we take into account are willingness to take risks and innovativeness. Both are measured on the same scale. For both variables we computed the overall average and average per age category. The results are shown in Table 15. From the tabulation we see that the willingness to take risk significantly differs across age categories. We find that the willingness to take risks decreases as the age of the entrepreneur increases. For innovativeness we find the same as for taking risks: for higher age categories we observe less innovativeness.
Table 13 Mediating variables – Other

	Variable
	Description 

	Time spent in company
	Dummy variable, equal to 1 if the entrepreneur works at least 40 hours per week.

	Keeping control over the company
	Respondent aims to keep the company conveniently arranged at start-up

	Risksa
	Scale variable (ranging from 1=low to 5=high), representing willingness to take risk and to acquire external capital 

	Innovativenessb
	Scale variable (ranging from 1=low to 5=high), representing willingness to embrace new developments and keeping up with technological developments



a. This score is an average of 2 items  measured on the same scale: 1. Willingness to take risk, 2. Willingness to acquire debt.


b. This score is an average of 2 items measured on the same scale: 1. Willingness to embrace new developments, 2. Willingness to keep 
up with technological developments.
Table 14 Percentage of time spent working for company per age cat egory
	
	Younger than 30 years
	30-44 years
	45 years or older
	Overall

	Works at least 40 hours per week ***
	62%
	57%
	38%
	53%

	Keeping control over the company
	84%
	83%
	82%
	83%


** Differences for this variable across age categories are significant at 1% according the Chi-Square Test. N=839
Table 15 Average scores on willingness to take risks and innovativeness per age category

	
	Below 30 years
	30-44 years
	45 years or older
	Overall
	N

	Taking risks ***
	3.32
	3.20
	3.07
	3.19
	810

	Innovativeness**
	3.99
	3.82
	3.80
	3.84
	807


**,*** Differences across age categories are significant at 5, 1 percent level respectively according to the Kruskal-Wallis Test for the One-Way Layout. 

Model specification

As we already mentioned before we will estimate two models: one model for explaining whether or not an entrepreneur is an employer and a second model for describing the number of employees an entrepreneur has, conditional upon the fact that he or she is an employer. 
Modeling the decision to become an employer
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Modeling the number of employees
The model for the actual number of employees only takes into account the observations for which it holds that 
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. To account for this we will make use of the more general negative binomial distribution (denoted by NB2) to model the number of employees.
Establishing mediating effects

First, note that the vector of independent variables 
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 the control variables (gender, education and sector), 
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 the mediators that we described before and 
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 a vector of explanatory variables. Since age (in 3 categories) is our only explanatory variable 
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 will only contain dummies indicating the age category of the respondent. 

To test for mediating effects regarding the entrepreneurial age, we combine two different protocols: one proposed by James and Brett (1984) and the second by Baron and Kenny (1986). According to Baron and Kenny (1986) one can test for the mediating effect of variables 
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, by first examining the relationship between proposed antecedent 
[image: image30.wmf]i

x

 (entrepreneurial age) and the dependent variable (either 
[image: image31.wmf]i

d

 or 
[image: image32.wmf]i

y

, for convenience we denote 
[image: image33.wmf])

,

(

i

i

y

d

), and then investigating the extent to which this relationship diminishes (or even vanishes) if mediating variables 
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 are included in the model. Thus, to support the inference that 
[image: image35.wmf]i

m

 completely mediates the effect of age on the dependent variables 
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. James and Brett (1984) propose a different comparison. One model with the mediators 
[image: image42.wmf]i

m

 and controls 
[image: image43.wmf]i

c

 and a second model where 
[image: image44.wmf]i

x

 is added. If the added of 
[image: image45.wmf]i

x

 is not significantly different from zero, 
[image: image46.wmf]i

m

 can be seen as completely mediating relationship between age and 
[image: image47.wmf])

,

(

i

i

y

d
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In this study we combine the two protocols by estimating three separate variants of the probit and count model with different covariates. The regressors that will be included in each variant are:
1. 
[image: image48.wmf]i

c

 and 
[image: image49.wmf]i

x


2. 
[image: image50.wmf]i

c

 and 
[image: image51.wmf]i

m

 

3. 
[image: image52.wmf]i

c

, 
[image: image53.wmf]i

m

 and 
[image: image54.wmf]i

x


We assume the presence of a mediating effect when the following requirements are met: 
a) a significant effect of 
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b) significant effect of 
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c) a non-significant effect of 
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Likewise, we assume the presence of a direct effect in the case of a significant effect of 
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Testing for the presence of added effects

To test whether there is any significant added effect of a set explanatory that are added to a model we make use of the Likelihood Ratio (LR) test. The LR test is based on the loss of likelihood when one (implicitly) imposes parameter restrictions on a model by leaving out one or more regressors.
Parameter estimates 

In total we have estimated the parameters of 6 models, 3 probit models for the decision to hire employees and 3 count models to model the number of employees an entrepreneur hires conditional upon the fact that he or she decided to become an employer. We discuss the probit and count models subsequently.
The decision to hire employees
Table 16 shows the parameter estimates for the different probit models. In the first model we have only included the control variables and age. In this model there is a direct effect of age on the propensity that an entrepreneur hires employees. We find that when taking sector, gender and education into account senior entrepreneurs are less likely to hire employees than entrepreneur aged below 45. We also find that higher educated entrepreneurs have less tendencies to hire people as the coefficient for the dummy indicating a highly educated entrepreneur is significantly negative. Furthermore, the dummy variable indicating that the entrepreneur is male has a significantly positive sign. Hence, male entrepreneurs have a higher propensity to become employers than their female colleagues. If we exclude age and include the mediating variables we end up with model 2. The education effect is still intact as we find a significantly negative parameter for the dummy representing higher educated entrepreneurs. The gender effect vanishes after adding the proposed mediator variables. The objectives that affect the propensity of becoming an employer are (1) the aim of the entrepreneur to improve his or her expertise and (2) the aim of the entrepreneur to maximize revenue. If an entrepreneur considers improving his or her expertise as an important objective, he or she will be less likely to hire employees. When an entrepreneur hires employees he or she has to devote part of his time to coordinating tasks and managing employees. Hence, the time left for he entrepreneur to gain more expertise in his or her field will be smaller. If maximizing revenue is considered as an important objective then the entrepreneur will be more likely to hire employees. Maximizing revenue can be seen as a growth motive. Hence, having this objective will stimulate the entrepreneur to hire employees. 
Entrepreneurial skills and the extent to which the entrepreneur is willing to take risk are also found to be determinants for the decision to become an employer. Both effects are positive, implying that the more risk an entrepreneur is willing to take or the more entrepreneurial skills he or she possesses, the more likely that he or she will become an employer. Next to these effects we also find that the time one spends working for the company is an important determinant. It holds that when one works at least 40 hours per week he or she will be more likely to hire employees.
Table 16 Parameter estimates for the probit models

	 
	Probit Model 1
	Probit Model 2
	Probit Model 3
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	Coefficient
	S.E.
	Coefficient
	S.E.
	Coefficient
	S.E.

	Intercept
	-0.35
	0.337
	-2.917***
	0.717
	-2.905***
	0.730

	Age
	
	
	
	
	
	

	Below 30 years (base category)
	
	
	
	
	
	

	30 to 44 years
	0.051
	0.152
	
	
	0.039
	0.168

	45 years or older
	-0.394**
	0.188
	
	
	-0.15
	0.219

	Control variables
	
	
	
	
	
	

	Education
	
	
	
	
	
	

	Low (base category)
	
	
	
	
	
	

	Middle
	-0.209
	0.146
	-0.184
	0.162
	-0.187
	0.162

	High
	-0.387**
	0.162
	-0.45**
	0.183
	-0.431**
	0.184

	Gender
	
	
	
	
	
	

	Female (base category)
	
	
	
	
	
	

	Male
	0.266**
	0.129
	-0.02
	0.147
	-0.008
	0.148

	Mediating variables
	
	
	
	
	
	

	Objective dummies
	
	
	
	
	
	

	Improve own expertise
	
	
	-0.394**
	0.157
	-0.398**
	0.158

	Improve quality of products
	
	
	0.096
	0.137
	0.102
	0.137

	Maximize profits
	
	
	-0.08
	0.146
	-0.076
	0.147

	Maximize revenue
	
	
	0.406***
	0.143
	0.396***
	0.144

	Qualifications
	
	
	
	
	
	

	Branch skills
	
	
	0.061
	0.077
	0.065
	0.077

	Entrepreneurial skills 
	
	
	0.273***
	0.101
	0.264***
	0.102

	Motives
	
	
	
	
	
	

	Tendency towards entrepreneurship
	
	
	0.077
	0.172
	0.052
	0.174

	Pushed into entrepreneurship 
	
	
	-0.106
	0.176
	-0.059
	0.183

	Other 
	
	
	
	
	
	

	Taking risks
	
	
	0.271**
	0.110
	0.268**
	0.110

	Innovativeness
	
	
	-0.005
	0.099
	-0.0002
	0.100

	Keeping control over the company
	
	
	0.085
	0.176
	0.075
	0.176

	Works at least 40 hours per week
	
	
	0.969***
	0.153
	0.951***
	0.154

	
	
	
	
	
	
	

	Pseudo R2
	0.07
	
	0.22
	
	0.22
	

	Log-likelihood
	-316.59
	
	-264.64
	
	-264.04
	

	Number of observations
	729
	
	729
	
	729
	


 Note: *,**,*** Significant at 10, 5, 1 percent level respectively. Sector dummies are included but not reported.
When we include age in our model next to the mediators and control variables, we find that there is no significant age effect anymore. We also tested this using the LR test by imposing parameter restrictions on model 3
 and computing the LR statistic
. The null hypothesis of no age effects is not rejected. 

We conclude that age is completely mediated by the following three mediators: entrepreneurial skills, the willingness to take risk and working hours. Although objectives to improve expertise and maximize revenue are determinants of becoming an employer, we can not conclude that these two variables are mediators since they are independent of age.
The number of employees
To identify determinants of the number of employees, we have estimated 3 Negative Binomial count models using exact the same set-up as we have used with the probit models. We have only taken into account entrepreneurs that have at least one employee such that the sample only consist of employers. The results are shown in Table 17.
When including age and the control variables into the count model we find a significant age effect. This time we find a significantly positive parameter for the second age category (30-44 years), indicating a inverse u-shaped relationship. Hence, this group of entrepreneurs hires more employees than entrepreneurs below 30 and senior entrepreneurs. While the decision to become an employer is negatively influenced by the education level, the number of employees is positively affected by the education level. Both middle and highly educated entrepreneurs hire more employees than low educated entrepreneurs. 
A gender effect is not present in any of the count models. By adding the mediators and excluding age we still find an education effect. In contrast tot the probit regression we find other objectives that affect the number of employees hired by an employer. While objectives to maximize revenue and improvement of own expertise are determining whether or not one becomes an employer, we now find that maximizing profit is an objective that affects the number of employees hired in a negative way. 
This supports the hypothesis that deciding to become an employer differs from deciding the actual number of employees to hire. Furthermore, we find that both measurements of push and pulled entrepreneurship affect the number of employees. Both measures have a significantly positive coefficient implying a positive relationship.
When taking into account the other mediators, we find that keeping control over the company and innovativeness affect the actual number of employees negatively. We find that more innovativeness leads to a smaller number of employees. The time the entrepreneur spends on working for the company does – in contrasts to the probit regressions - not affect the number of employees hired.
In model 3 we have included age in the model again. Using the LR test we find that age significantly adds a contribution to an increase in likelihood. Hence, after adding the mediators the age effect is still present. The results suggest that the age effect is partly mediated by the following five mediators: the objective to maximize profits,  start-up motives (both pull and push), innovativeness and the wish to keep control over the company.

Table 17 Parameter estimates for the Negative Binomial count models
	 
	Count Model 1
	Count Model 2
	Count Model 3
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	Coefficient
	S.E.
	Coefficient
	S.E.
	Coefficient
	S.E.

	Intercept
	0.18
	0.517
	0.881
	1.190
	0.608
	1.169

	Age
	
	
	
	
	
	

	Below 30 years (base category)
	
	
	
	
	
	

	30 to 44 years
	0.983***
	0.295
	
	
	0.495*
	0.269

	45 years or older
	-0.058
	0.407
	
	
	-0.496
	0.364

	Control variables
	
	
	
	
	
	

	Education
	
	
	
	
	
	

	Low (base category)
	
	
	
	
	
	

	Middle
	0.626**
	0.276
	0.667**
	0.266
	0.613**
	0.261

	High
	1.453***
	0.318
	0.552*
	0.301
	0.533*
	0.293

	Gender
	
	
	
	
	
	

	Female (base category)
	
	
	
	
	
	

	Male
	0.162
	0.256
	-0.291
	0.236
	-0.312
	0.230

	Mediating variables
	
	
	
	
	
	

	Objective dummies
	
	
	
	
	
	

	Improve own expertise
	
	
	-0.159
	0.262
	-0.138
	0.253

	Improve quality of products
	
	
	0.337
	0.243
	0.239
	0.245

	Maximize profits
	
	
	-0.696***
	0.246
	-0.619**
	0.242

	Maximize revenue
	
	
	0.44*
	0.257
	0.373
	0.249

	Competencies
	
	
	
	
	
	

	Branch skills
	
	
	0.106
	0.125
	0.116
	0.122

	Entrepreneurial skills 
	
	
	-0.006
	0.166
	-0.061
	0.160

	Motives
	
	
	
	
	
	

	Tendency towards entrepreneurship
	
	
	0.851***
	0.316
	0.779**
	0.307

	Pushed into entrepreneurship 
	
	
	0.569**
	0.292
	0.612**
	0.288

	Other
	
	
	
	
	
	

	Works at least 40 hours per week
	
	
	0.16
	0.319
	-0.038
	0.315

	Keeping control over the company
	
	
	-1.395***
	0.292
	-1.515***
	0.284

	Taking risks
	
	
	-0.006
	0.192
	0.011
	0.186

	Innovativeness
	
	
	-0.37**
	0.167
	-0.273*
	0.165

	
	
	
	
	
	
	

	Pseudo R2
	0.11
	
	0.17
	
	0.18
	

	Log-likelihood
	-337.13
	
	-313.73
	
	-307.95
	

	Number of observations
	128
	
	128
	
	128
	


Note: *,**,*** Significant at 10, 5, 1 percent level respectively. Sector dummies are included but not reported.

Discussion and conclusions 

In this paper we have examined how the age of start-up entrepreneurs affects firm size assuming that age indirectly influences firm size through a set of mediating variables. The basic assumption within our framework is that two decisions have to be made by the entrepreneur regarding firm size. First, the entrepreneur has to make a decision about whether or not to become an employer. Once an entrepreneur decides to become an employer, a second decision has to be made regarding the actual number of employees to hire. Both decisions are modeled using two separate models: a probit model for the decision to become an employer and a count model for the actual number of employees.  The results confirm the presence of indirect age effects: older starters are less likely to work fulltime, less willing to take risks and have a lower perception of their entrepreneurial skills. Each of these factors has, in turn, a positive impact on the probability of employing personnel. None of these factors, however, affect the number of employees that is actually employed after three years. Here we find both indirect and direct age effects, suggesting a negatively u-shaped age effect. This confirms our assumption that these two decisions are of a fundamentally different nature.

This paper is still work in progress. In the next version we will elaborate the research framework, the variables included in the models and the discussion of the results.
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� Firm size is measured as the number of employees, excluding the owner.


� The mean of the number of employees hired given that the entrepreneur is an employer equals 7 and has a standard deviation of 34.


� By doing so, we end up with model 2.


� The LR statistic equals LR = 1.19 and has 2 degrees of freedom.
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