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Abstract: Thanks to its extensive collection of firm data, the ZEW is able to research such areas as the foundation of firms in Germany. By means of a microsimulation using the ZEW-Foundation panels, this study aims to gain insights into the effects of demographic change within the German population on firm foundations. The number of individuals who take the step to found a company is heavily dependent on the level of the population in the age group most associated with founding companies. However, this is not the only determining factor. The demographic development of the German population is such that, in the medium term, the age-groups which have traditionally been responsible for founding firms will suffer a considerable decline. A firm-level microsimulation model will be used to forecast the development of the number of firms, particularly in terms of how this development depends on the age of the founder(s)/entrepreneur(s). In this paper, the microsimulation project “Ageing and Firm Dynamics” of the ZEW is introduced and the method is described. First results are presented: The determinants of self-employment are pointed out, especially the role of the age of the self-employed persons. In case of a continuation of the current situation with no external intervention, I present the forecasted number of firm foundations. Further, the forecasted number of start-ups is simulated regarding two different scenarios.
1. Introduction
In the economic and political discussion of the last few years, the importance for economic prosperity of a sufficient start-up dynamic in the business sector has come to the fore. Business start-ups are considered to have a considerable effect on levels of employment and structural change in an economy. They particularly influence the level of competition and, as a result, how innovative firms are and how competitive in international markets. The number of individuals who start a business – the size of the start-up potential – is largely dependent on what share of the population falls within the relevant age range. Yet other factors also play a role, including the levels of education and experience the workforce have and the extent of regulation. Regulation means making policies, which can place demands on founders, deterring them from entering self-employment. In the medium term, Germany’s demographic development will entail a marked shrinkage of the age cohorts that have traditionally been important for start-up activities. If things stay as they are, the current extent of start-up activities will not be sustained. A number of changes could help counteract the decline. For example, an increased number of those from traditionally more reticent age groups could take the risk of entering self-employment, vocational training structures could be changed to better stimulate start-ups, regulations could be amended to greatly reduce formal and administrative barriers, or a combination of these changes could be implemented.

The numbers of potential founders and self-employed individuals are not only important for new business start-ups – and thus for new economic activity. Such individuals are also needed to take over at the helm of existing businesses. The problem of finding successors to run existing companies when, for age reasons, existing entrepreneurs are no longer able to do so, has already become a reality in many regions and industries. According to the German Microcensus (May 2003), over 1/3 of self-employed persons in Germany are aged over 50, while only around 24% of the total working population fall into this age category. As the population ages, a greater share of the more senior age cohorts are self-employed, because self-employed individuals retire later than employees.
Both dwindling numbers in the age cohorts most likely to found a firm and the high proportion of self-employed persons in more senior age groups are affecting the development of firms overall in Germany. The project “Ageing and Firm Dynamics” will analyse the phenomena of foundation and self-employment in various industries (with different degrees of innovativeness) to determine how the age of the founders at the time of foundation, or of the entrepreneur, affects their firm’s chances of survival and growth. This will provide an answer to the question of how “older” entrepreneurs compare to their younger counterparts in terms of success.
On the basis of these results, a microsimulation model will be estimated and used to help predict the development of the number of firms, paying particular attention to the effects of the age of founders. Different scenarios will be considered and compared. The annual number of start-ups will be forecast as the input of the simulation for different scenarios (predicted start-up activity without external intervention versus reinforcement of start-up activity among previously reticent age-groups via various adjustments (see above)). In this way, the project aims to investigate possibilities to (at least partly) make up for the shrinkage of the age groups most likely to start businesses, by changing other factors that influence the start-up potential.
As the described project “Ageing and Firm Dynamics” is not finished until now, only first results can be presented. The following section summarizes the previous literature on microsimulation with firm data. Section 3 describes the project “Ageing and Firm Dynamics”, which is still at its beginning, to give an idea of the planned entire microsimulation model. In the subsequent section 4, the empirical results are shown: The determinants of self-employment are pointed out, especially the role of the age of the self-employed persons. In case of a continuation of the current situation with no external intervention, I present the forecasted number of firm foundations. Further, the forecasted number of start-ups is simulated regarding two different scenarios: (a) the share of graduates within the working force is increased and (b) the share of persons within the age-group 50-59 becoming self-employed is increased, respectively.
2. Previous Literature on Microsimulations with Firm Data

Although often applied to personal data, microsimulations have not yet been used to any great extent with firm-level economic particulars, mainly because of the poor availability of micro-data at this level. The models that do exist often predict tax revenue following a tax reform – as indeed do the models that use personal data.
To exemplify this point, brief outlines of some of the studies follow. 
One early investigation of firm behaviour using a microsimulation model, conducted by Eliasson (1986), is not primarily interested in questions of taxation. The “micro-to-macro” model of the Swedish economy links the level of firms with structures in the economy as a whole. By today’s standards, the low number of observations – only 150 firms – means that the model does not set an example in terms of providing a representative picture of the business sector. Taking Eliasson’s studies (1986 and 1978) as a basis, van Tongeren (1995) developed a microsimulation model for the business sector in the Netherlands. It brings together elements of a general equilibrium model and theories about firm behaviour. Both the business sector and the economy as a whole are represented in the model.
In constrast, the following microsimulation models do not describe the relationship between structures within the business sector and structures in the economy as a whole. Instead, they only consider the behaviour of firms.
A microsimulation model on the firm level was developed at ISTAT, the Italian National Institute of Statistics (cf. Bardazzi et al., 2003, Oropallo, 2003). It is a static model which simulates how the 1998 Italian tax reform affects Italian businesses liable to pay corporate tax. As such, it can be seen as a counterpart to similar simulations using individual data, such as the ZEW’s Tax-Benefit Microsimulation Model.  The Italian model was developed as part of the DIECOFIS (Development of a system of Indicators on Economic COmpetitiveness and FIScal impact on enterprise performance) project (under the European Union’s 5th Framework Programme). The extensive dataset used in this model is composed of official statistical data, (from the Italian Chamber of Commerce) and data from four different surveys, combined by means of a lengthy matching process. It is clear from this example that different data sources must be integrated in the specification of an estimation model if it is to be reliable and suitable for making statements about the economy as a whole.
Similarly, in Denmark, a dynamic microsimulation model (Rasmussen, 2000) was created to provide a basis on which to estimate and forecast corporate tax revenue. The total number of firms is predicted over a number of years with the help of a logit model, so that the amount of corporate tax can then be estimated. The ordered logit model estimates the likelihood that a firm will survive and the probability of it making a profit or loss. The predictions are based on a relatively naive approach, as only one exogenous characteristic (the ownership structure) is included as an explanatory variable alongside the lagged endogenous variables. Because of this, the model’s ability to make accurate predictions must be questioned. Nevertheless, this study provides a number of useful techniques that could be used to predict the development of the number of firms in Germany using the ZEW Foundation Panels.
A dynamic microsimulation model was recently presented by Shahnazarian (2004). The author was commissioned by the Swedish Ministry of Finance to investigate how changes in corporate tax law would affect the development of Swedish businesses. A difference equations system is implemented to represent how different populations of firms develop dependent on various aspects of tax law.

3. The ZEW-Microsimulation-Project “Ageing and Firm Dynamics”

3.1 Preparatory Work

In order to investigate the relevance of the founder’s or the firm’s age for firm dynamics – i.e. the development of the number of firms and their growth – it is first necessary to determine what role age plays in the foundation process and how it affects the decision to enter self-employment. To this end, Microcensus data on self-employment are analysed, along with data about founders taken from the ZEW Foundation Panels. The results of the analyses at individual and industry level provide information about which factors determine the decision to enter self-employment and what differences exist between the different industries.
3.2 Age Distribution of the Self-Employed

The first step involves using Microcensus data to analyse the current structure of the group of self-employed individuals. Additional dimensions are taken into account in building up a profile of the self-employed - besides age - are qualifications and the industry in which the individual is active. The industries are further categorised by their technological and knowledge intensities. Alongside these aspects, several more factors influence whether individuals choose self-employment.
We investigate changes in the age distribution among self-employed individuals in Germany in the period 1996-2003 and identify the determinants of these changes. Likely determinants are changes in the age distribution of the population as a whole, changes in the structure of the economy or of start-ups, changes in qualification structures and effects of migration.

3.3 Age Distribution of Founders
A further step is to analyse the structure of the group of founders in Germany. In order to do this, we identify structures by age, qualification and industry. The industries are further categorised by technological and knowledge intensity. The most important question in this context, apart from the issue of qualification structures, is whether the age distribution of founders differs in industries with different degrees of “innovativeness“ (represented in this case by technological and knowledge intensity), as well as whether the more innovative industries have younger founders on average.
The core source of data for this investigation is the ZEW’s Mannheim Foundation Panel, which contains information about several important personal characteristics of the founders. These include gender, date of birth and human capital endowment. We distinguish between founders who have a higher education qualification, those who have a Master Craftsman’s diploma (Meisterbrief), those who have completed vocational education or an apprenticeship and unqualified founders. In the case of higher education, the type of qualification is also taken into account. On the descriptive level, we investigate what characteristics are typical of founders in the different industries. We can then draw conclusions about how the ageing population is affecting start-up intensity, particularly in innovative industries, and what role human capital endowment plays. The relative strength of both effects can be used to estimate the extent to which investment in human capital can lessen the negative effects of demographic change on start-up intensity.
3.3 Methodology: microsimulation models for firm data

Given that the data used are panel data, the aim is to create a dynamic microsimulation model, based on a prognosis model. On the basis of a calibrated, validated prognosis model, an attempt can be made to simulate exogenous underlying data or political measures in the form of intervening variables or constraints (for example instruments to encourage start-ups, such as Germany’s Eigenkaptialhilfe programme, which provides assistance with equity financing and has been amended several times over the last 10 years) and to predict effects on firm behaviour.
Microsimulation models can be static or dynamic in nature. Static models are based on cross-sectional data. Although the macroeconomic parameters are updated in the simulation, the individual characteristics remain constant. The assumption that the characteristics of the observed units do not change a great deal over the observation period thus underlies the statistical modelling process. This assumption does not place any serious limitations on the analysis of data about individuals, because their basic data, such as qualifications, job and marital status only change gradually. However, static models are not suitable for investigating developments of cohorts or the population as a whole.
When it comes to analysing data on firms, it is important to note that their characteristics change more quickly than those of individuals. On the whole, businesses are constantly changing. This means that if the microsimulation of external shocks is static and longitudinal observations are not taken into account, the explanatory power of the model is limited. Unlike when working with data on individuals, in our case simply changing the external macroeconomic parameters is not enough to predict firms’ behaviour. Since start-up behaviour is determined both by an individual’s development (e.g. education) as well as specific sector-related and macroeconomic changes (e.g. expected economic growth), it makes more sense to incorporate dynamic aspects in the microsimulation, linking in past developments at many points in time.
As is the case for all forecast models, any predictions made run some risk of inaccuracy because past and present observations of how firms behave and the overall dynamics will not necessarily be reflected in the future. Projecting the results could thus lead to false conclusions being drawn about the effects of simulated external factors. The potential for inaccuracy is further increased by possible specification errors and unobserved heterogeneity.
A further issue is that of dealing with missing data (e.g. missing personal characteristics in the Foundation Panels). Different non-response weightings or imputations must be calculated for the different points in time. The aim of drawing conclusions about the effects of simulated policy measures that are valid for the economy as a whole implies that weighting factors are needed for the observations from the different points in time. The stratified population of firms at different points in time must be available, or a suitable estimate made.
The calibrated model must be validated to test the quality of the predictions it makes. Quantitative indicators can be calculated by comparing an ex-post forecast with the actual values for the relevant time series, to determine the degree of error in the predictions (cf. e.g. Pindyck and Rubinfeld, 1991, Ch. 12). The ability of the model to make accurate predictions can thus be tested (compared to a naive extrapolation of the time series).

3.3 Projecting the start-up potential

A “naive" projection of Germany’s start-up potential in the next 50 years is made based on population forecasts as well as on the findings of the above-mentioned preliminary work with respect to the age, qualification and industry structures of the group of founders. The projection is naive in the sense that it does not take into account changes in behaviour that could result from the modified age structure of the population; nor does it consider subsequent changes in the structure of demand. Furthermore, it ignores the potential effects of economic policy measures.
The preliminary work has revealed which changes can be made to other factors that influence start-up potential (e.g. investments in human capital or the level of regulation in a sector) to partially compensate the decline of the age cohorts usually involved in starting businesses. Bearing in mind these methods of influencing the propensity to start a business in the different age groups and sectors, the start-up potential in the next 50 years can be forecast for various cases, to predict the effect of changing each of the different influencing factors. In this way, the results of alternative forms of intervention can be seen in the form of different time-series.
3.4 Estimating firms’ growth and probability of survival

Several empirical investigations into firms’ probability of survival and growth have already been carried out using the ZEW foundation panel (e.g. Almus, 2001 and 2002, Prantl, 2003). Prantl (2003) estimates the probability that young firms will survive. These analyses involved surveying 12 000 firms (cf. Almus et al., 2001) from the ZEW foundation panel for eastern and western Germany, in order to collect information about possible market exits and the development of the number of persons the firms employed. These data are available. In addition, Almus (2001 and 2000) investigates young firms' growth.
We plan to take the results of these econometric estimations as a basis for the econometric panel study that will be conducted as a part of this project using the ZEW foundation panel. The panel model is characterised by a large number of entries due to new start-ups, but also by firms dropping out due to closure. During the preparatory work, a variable must be calculated to show the survival or closure of firms. Indications that firms have closed or entered insolvency can be taken both from the telephone survey mentioned above and from data in the ZEW Foundation Panels (cf. Almus et al., 2000). However, previous studies have shown that on the micro level it is often not possible to identify exactly the firms that have been closed, particularly in the case of voluntary closure (cf. Almus et al., 2000 and Engel and Fryges, 2002).
Our first step is similar to that taken by Rasmussen (2000): we estimate the firms’ probability of survival and growth by means of a selection model. Growth of the firms is shown by the change in their number of employees since the previous year. Three indicator variables are included to show the following: (1) whether the firm is still in business, if so: (2) if it has grown or (3) if the number of employees has remained constant or decreased. The age of the founders at the time they start their business – when this can be determined – will be included in the model as an explanatory factor. As an alternative, a test is carried out to see how the current age of the owner, part-owner or manager affects the development of the firm. In this way, we measure the effect of the founder's age both at the time of foundation and during ongoing self-employment.
The next step will then be to estimate the development in the number of employees, in order to identify the extent to which founders and entrepreneurs belonging to different age cohorts are responsible for creating jobs. The increase or decrease in the number of employees compared to the previous year enters the regression model as an endogenous continuous variable.
3.5 Simulating the development of firms in different scenarios

The different projections of start-up potentials dependent on industry and age cohort correspond to the different scenarios to be simulated (see above). The prognosis for the case in which none of the parameters change is used as a basis for comparison with all other cases.
Once forecast, the start-up potentials are input into the calibrated prognosis model to make ex-ante prognoses about how the population of firms will develop. New foundations will be simulated for a 20 year period. As the probabilities of starting a business are known for the different scenarios, "typical" start-ups can be generated for each of the industries and age cohorts. “Typical” start-ups are modelled by random selection from estimated distribution functions of the known start-ups. The distribution functions represent the initial values, such as employees, ownership structure, data about the founder and the firm’s estimated probability of survival at the time of foundation. The development of these artificial firms as well as their real-world counterparts will be forecast for a number of years with the microsimulation model.
Closures will also be simulated, with the help of the probability of survival estimated for each year. If a firm’s probability of survival falls below a pre-established critical value, it is dropped from the panel in the following year. This simulates the process of updating the panel.

3.6 Extrapolation of the results – conclusions for the economy as a whole
To allow for predictions to be made concerning the economy as a whole, the simulation is followed by an extrapolation of the number of firms and jobs created by the real and artificial firms. The annual ZEW “Gründungsreport” (firm foundation report) provides information to allow for extrapolation of the most up-to-date situation with the ZEW Foundation Panel. Comparison with the extrapolated results allows a preliminary assessment to be made of the effectiveness and effects of the simulated intervention on start-up behaviour among the German population.
3.7 Possible uses and perspectives
In the first investigatory steps described here, this project will begin by putting together the basic structure of a microsimulation model for business dynamics, to obtain early evidence of how the German economy will change as the population ages. If a complete and realistic picture is to be achieved, further steps must follow. The following sets out possible applications and extensions to the model:
It can be expected, for example, that the structure of demand will change permanently as a result of the changed age structure. For example, areas of the economy that provide care or other services for senior citizens will be faced with much greater demand than is currently the case. These changes will open up business opportunities in industries that involve much more labour-intensive production than the current average. As a result, the structure of new business start-ups, which is currently heading towards knowledge intensification and reliance on technology, could undergo a radical change of course.
The gender aspect is also interesting, as differences between the sexes may be found when it comes to their chosen areas of self-employment and start-up activity. Such differences may be seen in the choice of industry for self-employment, for example. It may emerge that, just as there are typically “feminine” subjects and jobs, which women choose to study or train for, gender-specific differences also exist when it comes to choosing an area of self-employment. These would have to be taken into consideration when evaluating the results. It is also possible that men and women have different age distributions at the time of foundation. For example, women have longer gaps in their careers due to caring for and bringing up children, which may affect their distribution. Another reason could be strong differences between men’s and women’s motives for starting a business.
The microsimulation model developed should also be applicable to investigate other aspects of business dynamics. It will thus be possible to draw conclusions about the other determinants of start-up activities, such as the founders' level of qualification and the extent of regulation in a given industry. We will also be able to investigate how more or less intense competition and the development of markets in the various industries influence their development. Simulation scenarios related to these aspects, based on possible courses of action in economic policy (which are currently under discussion), would be logical possible ways to extend the model.
3.8 The Data

3.8.1 Microcensus

The microcensus is ideally suited to the analysis of age structures among the self-employed, as it uses a large, representative sample. It is an annual survey that samples 1% of the population. Every four years, additional detailed information is gathered about graduates’ academic qualifications. This information can also be used to analyse self-employment, for example with reference to engineers and scientists, whose importance for technological and knowledge-intensive start-ups has been the subject of much discussion in the literature. Furthermore, the microcensus data include the date on which a given individual entered self-employment. For academic and scientific analysis, the Federal Statistical Office provides an anonymised 0.7% sample containing all the variables needed for the analysis. The ZEW has access to several annual waves. Of particular interest are the data from 1995 and 2003, which include the additional information about academic qualifications.

3.8.2 Population forecasts

Population forecasts are available for the period until 2050. The figures for men and women are given separately in 5-year age brackets.

3.8.3 ZEW Foundation Panels

The ZEW Foundation Panels are based on data about firms provided twice a year by Creditreform. The dataset contains information on start-ups from 1989 (in the case of the west) or 1990 (east), comprising 4.1 million observations (west) or 1.3 million observations (east). This includes established firms. The ZEW prepares the data, carries out extensive plausibility checks and extrapolates from the most recent figures for the number of start-ups.
The start-ups can be differentiated according to:
· Industry (3-digit code following the Federal Statistical Office’s 1993 industrial classification). This offers a detailed view by area of technology and intensity of knowledge and technology. 

· The head office (postal code). This makes a detailed regional analysis possible, in particular a comparison of start-ups in eastern and western Germany.

· The founders’ personal characteristics (date of birth, sex, marital status, human capital endowment). The sex and date of birth are known for all those who have been involved in founding a firm, while the human capital endowment is taken for the most highly-qualified founder. The founders’ qualifications are differentiated according to the following criteria: higher education qualification (yes/no); type of higher education qualification (Doctor/Professor, Dipl.-Ingenieur (engineering), Dipl.-Kaufmann (business), other higher education qualification); Master Craftsman (Meister) status; completed vocational training or apprenticeship; no vocational qualification.

4. First Empirical Results
4.1 Estimating the probability of becoming self-employed and entrepreneur
First, Microcensus data from 1996-2003 are used to analyse the current structure of the group of self-employed individuals. Additional dimensions are taken into account in building up a profile of the self-employed - besides age - are qualifications and the industry in which the individual is active. Alongside these aspects, several more factors influence whether individuals choose self-employment.
For the years 1995-2002, probit-models are used to estimate the different determinants of the decision to become self-employed. For example, by using Microscensus data 1999, we are able to estimate the probability to become self-employed in the year 1998. In table 1, the coefficients of the model are shown. As observation number is high, most of the exogenous variables have significant effects on the decision to become self-employed. According to the estimation results, marginal effects are computed for the different years. The interesting variables are qualification, age group, industry sector and sex. For each of the 432 combinations of these co-variates the probability of becoming self-employed is computed. For example, in the year 1998 the probability of becoming self-employed in the R&D-intensive manufacturing industry amounts 9,9% if the person is male, between 30 and 39 years old and has a master craftsman diploma. 
Table 1 Probit-model estimation of the decision to become self-employed in 1998
	Variables
	Coefficient
	Std. Err.
	t-value
	P>|t|

	Qualification
	
	
	
	

	Apprenticeship
	0.0477844
	0.0424503
	1.13
	0.260

	Master craftsman diploma
	0.4405986
	0.0458463
	9.61
	0.000

	Graduate
	0.3599683
	0.0447451
	8.04
	0.000

	Age groups
	
	
	
	

	20-29
	0.6907831
	0.0711223
	9.71
	0.000

	30-39
	0.8145895
	0.0708185
	11.50
	0.000

	40-49
	0.7153842
	0.0717619
	9.97
	0.000

	50-59
	0.5235801
	0.0738917
	7.09
	0.000

	60-64
	0.4179784
	0.0883104
	4.73
	0.000

	Industry sectors
	
	
	
	

	R&D-intensive manufacturing
	-0.3569665
	0.0388845
	-9.18
	0.000

	Non R&D-intensive manufacturing
	0.0041167
	0.0300625
	0.14
	0.891

	Building industry
	0.4281829
	0.0271273
	15.78
	0.000

	Trade
	0.5421705
	0.022898
	23.68
	0.000

	Traffic
	0.2207272
	0.0347459
	6.35
	0.000

	Banks and insurances
	0.3939035
	0.0361326
	10.90
	0.000

	Services for firms
	0.6038326
	0.0254612
	23.72
	0.000

	Services related to consumption
	0.832401
	0.024558
	33.90
	0.000

	Sex (1=male)
	0.242554
	0.0152067
	15.95
	0.000

	Regions
	
	
	
	

	Eastern Germany
	-0.061045
	0.026595
	-2.30
	0.022

	Hamburg
	0.0834807
	0.0452713
	1.84
	0.065

	Bremen
	-0.1082474
	0.0924252
	-1.17
	0.242

	Middle Germany
	-0.0170122
	0.0240408
	-0.71
	0.479

	South Germany
	0.0332902
	0.0231169
	1.44
	0.150

	Berlin
	0.1342662
	0.0356307
	3.77
	0.000

	Married
	-0.0295985
	0.0173978
	-1.70
	0.089

	Number of children
	0.0082016
	0.0086633
	0.95
	0.344

	German
	-0.1353323
	0.024982
	-5.42
	0.000

	Constant
	-3.239274
	0.0867335
	-37.35
	0.000

	Number of observations
	205583
	
	
	

	LR Chi²(26)
	3464.45
	
	
	

	Prob > Chi²
	0.0000
	
	
	


Further, the numbers of persons in the labour force within the different categories are calculated. As the share of persons entering self-employment in one year is even lower in reality, the several estimated probabilities are normalised. In case of the above example, the probability reduces to 1,1%.
The decision of founding a firm cannot be measured with the data of the Microsensus. Therefore, the ZEW Foundation Panel is used. As personal characteristics of the founders have been involved in the panel, the number of founders in the different categories – qualification, sex, industry sector and age – can be calculated. But it is not possible to estimate the total number of founders as the ZEW foundation panel is not balanced regarding the characteristics and the number of the founders for each firm. But, we are able to compute the number of firms in each industry sector. Therefore, for each dataset containing information about the founders a “mean” entrepreneur with respect to the concerning variables is calculated and the number of firms within the several combinations of categories are projected.
As it is not possible to directly estimate the probability of founding a new firm, the relations of new self-employed and enterprises with the concerning “mean” founder for the different combinations of the reference variables are used to determine those self-employed founding an enterprise in one year. (Those self-employed who become an entrepreneur for a second or multiple time could not be considered. Hence, for several cells, the ratio is less than 1.)
4.2 Forecasting the number of persons entering self-employment and entrepreneurs
The population forecasts, which are available from the Federal Statistical Office, for the period until 2050, are given separately in different age groups and for men and women. 
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Figure 1 Forecast of the working force
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Figure 2 Forecast of the number of persons entering self-employment
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Figure 3 Forecast of the number of firm foundations with a “mean” entrepreneur
For a forecast of the developments for different qualification and industry sectors, the mean distribution of the labour force within the qualification categories and industry sectors for the years 1996-2003 is held constant. In the base scenario, the distribution of the probability of becoming self-employed is held fixed, too. Further, the ratio of the “mean” entrepreneurs and persons entering self-employment in the different combinations of sex, industry sectors, qualification categories and age-groups are assumed to stay the same over time.

Figures 1-3 show the forecasts of the working force, the persons entering self-employment and the firm foundations for the years 2005-2050. Proportional to the working force, the number of persons entering self-employment and entrepreneurs decreases. The number of persons entering self-employment decreases especially within the younger age-groups because the share of older persons in the working force rises up. The same can be mentioned regarding the number of founded firms. In the mean, the age of their founders decreases.
The industry structure does not change in time when forecasting the demographic transition. The analyses of industry structures figure that age distributions in the different sectors are not significantly different. Figure 4 illustrates the qualification structure of the “mean” entrepreneurs. Especially, the number of persons with an apprenticeship degree clearly reduces in the forecasting period. This group comprises of a higher share of young persons as the group of master craftsmen and graduates.
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Figure 4 Forecast of the number of firm foundations with a “mean” entrepreneur
4.3 Simulating the development of the number of persons entering self-employment and entrepreneurs

In the following, two different simulation scenarios are considered and compared with the forecast of the demographic transition where nothing else changes as the demographic structure (base scenario). In scenario 1, it is assumed that the share of graduates within the working force changes by 20%, which increases the share from 15% - which is the mean of the years 1996-2002 – up to 18%. As the number of persons with lower qualification degree decreases by this amount, the aggregated number of people in the working force does not change. The number of persons entering self-employment and the number of founded enterprises are endogenously determined by the model.
Secondly, the share of persons entering self-employment within the age-group 50-59 is increased by 10% which means an increase of the probability from 11% to 13%, on average (scenario 2). Therefore, the number of self-employed persons is exogenously raised.
In table 2, the different developments of the working force, the persons entering self-employment and the firm foundations are described. The working force reduces by 68% from 40 million in 1999 to 28 persons in 2050. In 1999, 295 thousand additionally self-employed are calculated. The projection estimates a reduction of 63% for the year 2050. In the same time, the number of firm foundations decreases by 60% from 255 thousand to 155 thousand. Start-up activities are less reduced than the working force. When the share of graduates in the working force can be increased by 20% the total number of persons becoming self-employed raises about 1,5% and the number of start-ups by approximately 2,5%, on the average.
The second scenario simulates the development of start-up activities if the probability of becoming self-employed within the age-group 50-59 rises by 10%, which means an increase of the probability from 11% to 13%, on average. The mean share of entrepreneurs within this age-group changes from 19% to 20%. The aggregated effect of this scenario is about 1% for the number of persons entering self-employment and 2% for the new founded businesses.
The two scenarios (among others which are not discussed here) will be the starting point for simulating the dynamic of the firms and estimating their probabilities of survival. Hence, not only the number of enterprises is decisive for economic prosperity but the “characteristics” of the firms which are preconditions for economic success and the innovativeness of the firms.
Table 2 Projection concerning the base and the two simulation scenarios
	in Tsd.
	1999
	2000
	2005
	2006
	2007
	2008
	2048
	2049
	2050

	Base Scenario

	Working force
	40804
	40630
	40617
	40566
	40514
	40434
	28510
	28225
	27929

	Persons entering self-employment
	295
	296
	282
	279
	277
	275
	191
	189
	187

	Foundations
	255
	244
	229
	228
	227
	226
	158
	157
	155

	Scenario 1: Share of graduates in the working force increases from 15% to 18% 

	Persons entering self-employment
	
	
	286
	284
	281
	279
	193
	191
	190

	Foundations
	 
	 
	235
	234
	233
	231
	162
	160
	159

	Scenario 2: Probability of entering self-employment within the age-group 50-59 is increased by 10%

	Persons entering self-employment
	
	
	285
	282
	280
	278
	193
	192
	190

	Foundations
	 
	 
	233
	232
	231
	230
	161
	160
	158
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