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Abstract

Populations across the European Union are ageing. While concerns have been raised that ageing may reduce
business dynamism, and, consequently, economic growth, this hypothesis has not yet been tested empirically
in an EU context. To address this gap, this paper investigates the relationship between demographic structure
and firm entry rates in the European Union. The results suggest that the size of the 30-44 age group has the
strongest positive effect on firm entry. Alternative estimation methods and the inclusion of control variables
do not change this conclusion. It is in line with the notion that age has a hump-shaped effect on the
propensity to engage in entrepreneurship. In addition, younger age cohorts are found to exert a more negative
impact on firm entry than older age cohorts. Rising educational attainment may partially offset the adverse
effects of demographic ageing on business dynamism in the years ahead.

JEL Classification: D22, J11, J15, L29, M13.

Keywords: Business dynamics, firm entry, demographic structure, ageing.

Acknowledgements: The authors are grateful for valuable comments and suggestions by Paul Brans, Erik
Canton, Aron Kiss, Géraldine Mahieu, Mirjam Salish, Valerie Vandermeulen, Lukas Vogel, and Javier Yaniz Igal.

Contact: Igor Fedotenkov, igor.fedotenkov@ec.europa.eu, Anneleen Vandeplas, anneleen.vandeplas®ec.europa.eu,
European Commission, Directorate-General for Economic and Financial Affairs.

EUROPEAN ECONOMY Discussion Paper 251


mailto:igor.fedotenkov@ec.europa.eu
mailto:anneleen.vandeplas@ec.europa.eu

CONTENTS

1 Introduction 3
2. Literature review 4
3. Data and methodology 5
4, Results 8
5. Robustness 11
6. Conclusion 14
7. References 15
8. ANNEX 20
TABLES

Table A.1: Summary statistics 20
Table A.2: Dependent variable: Firm entry rate 21
FIGURES

Figure 1: Firm entry rates across the EU, 2008 and 2019 6
Figure 2: Firm entry and demographic structure over 2008-20 7
Figure 3: Cohort effects on firms' entry rate (estimated coefficients) 9
Figure 4: Cohort effects on firms' entry rate (one-by-one estimated coefficients) 12
Figure 5: Model parameters approximated with polynomials 13




European Economy Discussion Paper Demographic Change and Business Dynamics in the EU

1. INTRODUCTION

Business dynamism, defined as a process of firms entering, growing, shrinking, and exiting a market,
provides a signal regarding the health of an economy. It is a benchmark for the ease of reallocation of
resources from low-productivity to high-productivity activities, and for how well the process of “creative
destruction” works, through which old and less productive firms are destroyed, freeing up resources for
the creation of new and innovative firms (Schumpeter, 1942). Young firms tend to be more dynamic,
have a higher likelihood to grow fast, and are found to contribute more than proportionally to aggregate
employment growth — even if they are also likely to exit the market at a higher rate (Geroski, 1995,
Bravo-Biosca et al., 2013). More generally, the demography of firms has been shown to have a bearing
on employment (Fritsch, 1997; Kritikos, 2014), innovation and the dissemination of new technologies
(Brandt, 2005; Geroski, 1995), productivity (Anderton et al.,, 2020; Geroski, 1995), and economic growth
(Dejardin, 2011).

Business dynamism has recently regained research interest as some have pointed to the long-term
decline of firm entry and the share of young firms in economic activity in some advanced countries, with
potentially important implications for productivity growth (Akcigit and Ates, 2020; Decker et al., 2016;
Hopenhayn et al,, 2022). Still, there remains substantial unclarity regarding what is driving cross-country
differences in firm entry and dynamics across time (Bravo-Biosca et al, 2013). The literature has
identified several factors that are likely to play a role, such as economic growth, factors influencing the
costs of entry and the expected returns, the quality of institutions, and access to human capital (see
further for a more elaborate discussion). Pinning down the precise contributions of each of these factors
to observed business dynamics nevertheless remains challenging, at least in part owing to data
availability and measurement problems.

Recent policy discussions have drawn attention to the possible role of ageing, a development that is
already affecting most advanced economies, with important socio-economic and macro-economic
implications (see e.g. Calvino et al,, 2020; André et al., 2024; Bundesbank, 2024). Even if policy options
to address ageing in the short run are limited, a better understanding of how ageing impacts our
economies and societies can help anticipate possible challenges ahead and reflect on how to best
address them.

Research on the link between demography and business dynamics is emerging but remains strongly
focused on the US (e.g. Enbom, 2019; Kopecky, 2019) or on a broader set of advanced countries (Liang
et al, 2018). Thus far, evidence in a European setting remains scarce. To address this gap, this paper
examines the link at the macro-level between demographic structure and firm entry, a standard
measure of business dynamism, through a longitudinal analysis of the relationship between firm entry
and demographic structure, covering 28 countries in Europe over the period 2008-2020. In line with
existing studies, the analysis suggests a hump-shaped relationship between firm entry and age, with the
30-44 age cohort exerting the strongest positive effect on firm entry. Potential mechanisms through
which this relationship may arise include the availability of labour and access to entrepreneurship (e.q.
through accumulated human capital and easier access to finance).

The paper is structured as follows: the next section reviews the existing literature on the determinants of
firm entry and the possible role of demography. Section 3 discusses the data and methodology used in
our analysis. Section 4 sets out the main results of the analysis, and Section 5 presents a set of
robustness checks. Finally, Section 6 concludes.
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2. LITERATURE REVIEW

Existing literature has examined the nexus between demographic change and firm entry at an aggregate
level. A number of papers have related the decline in firm entry to changes in the quantity of available
labour. Labour supply growth is a key driver of economic expansion, which supports firm entry. For
example, Karahan et al. (2024) relate the long-run decline in the US firm entry rate to the slowdown in
labour supply growth since the late 1970s. A related study based on US micro-data by Hopenhayn et al.
(2022) finds that slower population growth, often associated with ageing, drags down firm entry by
reducing the availability of labour. Furthermore, some studies have looked at the effects of shifts in the
composition of labour supply, notably a shift towards higher age groups. For instance, Engbom (2019)
hypothesises that an older population reduces firm entry, as older workers generally have better jobs
and are less likely to give them up to start their own business.! This effect is reinforced by the fact that
the ageing of potential recruits raises the cost of hiring, further reducing the appeal of starting a new
firm and increasing the appeal of remaining an employee. He provides supporting evidence for this
hypothesis based on US data that span the 1978-2016 period. In a similar vein, Kopecky (2019) finds
that demographic trends can explain a large proportion of the decline in business dynamism in the US
since 2000, drawing on a model that predicts a hump-shaped relationship between age and
entrepreneurship. Liang et al. (2018) report a hump-shaped relation of entrepreneurship to age across
OECD and non-OECD countries as well. They suggest this relation arises through two channels: first,
because the propensity to be an entrepreneur rises in age initially (due to human capital accumulation)
and then declines again as older workers could be ‘less open to disruptive ideas’.? Second, a younger
society provides younger workers with more opportunities to take up management positions and acquire
entrepreneurship skills. This second channel is able to explain why observed entrepreneurship rates in
ageing countries are lower across all age groups, such that the lower aggregate entrepreneurship rate is
not simply the result of a composition effect. Ouimet and Zarutskie (2014) find a positive relation
between the supply of young workers and firm entry as well. Finally, Bornstein (2018) suggests that
population ageing increases consumer inertia, reducing opportunities for new markets to develop and
therefore firm entry. As yet, evidence on Europe remains sparse.

A complementary strand of the literature has also investigated the role of age as a determinant of
entrepreneurship at the individual level. It tends to find a hump-shaped relationship between the age of
individual entrepreneurs and the likelihood of starting a business, which peaks around the age of 40-45
(Mondragén-Velez 2009; Kautonen et al. 2014; Lévesque et al. 2026). Diverse reasons have been put
forward to explain the non-linear effect of age on entrepreneurship. Certain types of intelligence peak
between the age of 20 and 40 (Hartshorne & Germine, 2015; Azoulay et al.,, 2020). On the other hand,
other types of intelligence peak later (Gignac & Zajenkowski, 2025), and work experience and the
associated human capital accumulation (e.g. in terms of management skills, customer needs,
regulations, strategic opportunities...) as well as better access to social and financial capital are likely to
raise more mature entrepreneurs’ expected returns from starting a business (Cressy, 1996; Cabral &
Mata, 2003; Azoulay et al, 2020). On the other hand, individuals’ willingness to engage in risky
enterprise may decline after a certain age, as they have less time left to reap the potential benefits of a
career change and need to secure their savings for retirement. Moreover, their wage rate as an
employee increases over time with work experience which may increase the opportunity cost of
entrepreneurship (Lévesque & Minniti, 2006).

Clearly, ageing is not the only determinant of firm entry. The factors most often considered as drivers of
business dynamics are economic growth, factors determining the costs of entry and the expected

! Older individuals who lose their job and are not ready to retire yet, tend to face more persistent unemployment rates
(Neumark & Yen 2020). For some, this may be a reason to start their own business. For a more extensive review of
international evidence on the determinants of entrepreneurship among older workers, see Fonseca & Parker (2019).

2 This idea was put forward in an early version of a paper by Acemoglu et al. (2022), but not borne out by the data.

4



European Economy Discussion Paper Demographic Change and Business Dynamics in the EU

returns, such as expectations about post-entry competition and mark-ups,® the importance of sunk costs,
network and broader scale economies, profit backloading,* learning effects, and opportunities for
product differentiation. Access to production factors such as finance and intangible assets (human
capital, R&D policies, ICT infrastructure) are also likely to play a role. Easier access to finance stimulates
firms’ birth rates, their growth if successful, and their exit if competition in the market becomes too
harsh (Aghion et al, 2007). In markets with low bank competition, potential entrants face greater
difficulty gaining access to credit than in markets with a less concentrated banking sector (Cetorelli and
Strahan, 2006). Azoulay et al. (2022) suggest a positive impact of immigration on high-growth
entrepreneurship.

Finally, existing studies have underlined the impact of institutional and regulatory factors. Better
protection of property rights and a lower incidence of corruption is expected to increase rates of firm
entry (Desai et al, 2003; Aidis et al., 2012). Campos and lootty (2007) conclude that institutional
barriers, such as labour and tax regulations, contract enforcement, the quality of the judiciary system
and corruption, matter more for firm entry than for their operation and growth. The role of regulatory
entry restrictions has also been emphasised by Bhaumik et al. (2007) and Klapper et al. (2006). Bruno et
al. (2013) report evidence that political stability contributes to firm entry.

Our paper relates to a broader strand of literature examining the impacts of ageing on macroeconomic
outcomes, which find negative impacts on growth through labour supply (e.g. Maestas et al, 2023;
Aaronson et al,, 2014) and aggregate productivity (e.g. Feyrer, 2007; Amidei et al., 2024), even if micro-
econometric studies find more mixed results on the relationship between ageing and productivity (e.q.
Hernaes et al. 2023; Borsch-Supan and Weiss, 2016).

3. DATA AND METHODOLOGY

We examine the relationship between demographic trends and firm entry rates drawing on a longitudinal
country-level dataset. The dataset spans the period 2008-2020 and covers 28 EU Member States,
including the UK, which was part of the European Union until 2020. Our data constitute an unbalanced
panel. Descriptive statistics are presented in Table A.1 in Annex.

Our model has the following econometric form:

Yc,t = Zs BsXs,c,t + Zq anq,c,t +f(: + ft + Ect

where Y, denotes the firm entry rates in country c period t, X, ., the share of cohort s in the population,
and Z, . is a set of control variables. A standard “within” estimator is applied, which means that we
identify the estimated coefficients based on changes within countries over time. All models include
country- (f;) and time- (f;) specific fixed effects. Country-specific fixed effects allow us to solve many
endogeneity problems resulting from time-invariant country-level variation (Mundlak, 1978). Time-fixed
effects control for common shocks, such as economic crises, COVID, and global economic trends,
mitigating possible omitted variable bias. The parameter set S, is central to our analysis as it reflects
the relationship between the age structure of the population and business dynamism.

Data on firm entry rates are obtained from Eurostat’s business demography statistics.® The firm entry
rate is defined as the number of enterprise births in the reference period (t) divided by the number of
enterprises active in t (percent), including enterprises born in the reference period. Figure 1 shows firm

3 The potential role of market power has been frequently discussed in the predominently US-based literature on business
dynamism, as rising market power has been observed to coincide with declining business dynamism. See e.g. Albrecht and
Decker (2024); Decker et al. (2020); De Loecker et al. (2020); Akcigit and Ates (2023).

4 See Van Vlokhoven (2025) for more details.
5 For more information, see https://ec.europa.eu/eurostat/web/business-demography.
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birth rates across EU countries in 2008 and 2019.% Overall, Eastern-European countries are more likely
to have relatively high firm entry rates.” These countries have also been growing faster over 2008-19
than other countries. With the exception of the countries with very low firm entry rates in 2008, firm
entry rates have dropped or remained stable in most countries over 2008-2019. Average firm entry
dynamics over time are illustrated in Figure 2.

Figure 1: Firm entry rates across the EU, 2008 and 2019
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Source: Eurostat, Business Demography Statistics (variable bd_S9ac_|_form_r2).

Note: The data cover the business economy except activities of holding companies.

The data on demographic structure (relative sizes of different age cohorts) are drawn from Eurostat’s
POPSTAT population statistics. To keep the number of parameters in the regression analysis tractable,
most of our estimations are performed using 15-year age cohorts (0-14, 15-29, 30-44, 45-59, 60-74,
75+: six cohorts in total). Relative cohort sizes are calculated as the share of a particular age group out
of the total population. Similar methodologies are used, for example, by Lindh and Malmberg (1998,
2008, 2009) and Feyrer (2007, 2008). The youngest age cohort (0-14) is excluded from the regression
in order to avoid perfect collinearity. This means that the 0-14 age cohort is used as a baseline group
and all estimated cohort-specific coefficients should be interpreted as the impact of increasing the
relative weight of the cohort at the expense of the baseline group (the 0-14 age cohort). As pointed out
by Lindh and Malmberg (1998), the youngest age cohort tends to have the highest partial correlation to
the other age cohorts. It is also more likely to be endogenous, if fertility rates respond to economic
conditions — the size of other age cohorts can be safely regarded as pre-determined after controlling for
migration. As shown in Figure 2, on average, younger (such as the cohort of children below the age of
15) and core age cohorts (such as the 30-44 age group) have been declining over the considered time
period, while the older age cohorts (such as the 75+ age group) have been strongly expanding.

To address possible concerns that our results are driven by general population growth or by migration,
which typically affects the younger age cohorts, we examine the robustness of our results to the
inclusion of controls for population growth and migration (people born outside of the reporting country
as a % of the population). These variables are available from the same source (Eurostat) as the data on
age cohort sizes.

& We present 2019 as the most recent year in Figure 1 as 2020 was the year of the pandemic and showed an unusual
drop in firm entry.

7 This may be related to the fact that these countries experienced stronger economic growth during the period examined,
as economic growth increases firm entry rates (see below).
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Figure 2: Firm entry and demographic structure over 2008-20
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Source: Authors’ own calculations based on Eurostat data.
Note: Cross-country means are presented together with their 95% confidence interval.

Firm birth rates may be impacted by cyclical developments (see further) and by development or
convergence processes which at the same time influence demographic structure. Therefore, we include
as controls GDP per capita, based on purchasing power parity (PPP), in constant international dollars,®
and real GDP growth from the World Bank Development Indicator Database.

We also include a set of control variables that reflect the quality of institutions, as this may impact firm
entry. In particular, we use data on the quality of rule of law from the World Bank’s Worldwide
Governance indicators.® This variable takes on values in the interval [-2.5, 2.5], with higher values
corresponding to better institutions. We moreover use the Index of Economic Freedom, published by the
Heritage Foundation,’® and the proportion of the population with at least a secondary school

8 This is real GDP per capita, at chained purchasing power parities (PPP), as implied by the use of "constant” international
dollars. The data have been adjusted for differences in price levels between countries and for inflation to allow for
accurate comparisons of economic output over time.

9 A research dataset on governance indicators compiled by the World Bank, and covers 200 countries and territories over
the period 1996-2019. See https://info.worldbank.org/governance/wgi/ for more details.

10 The Index of Economic Freedom is an annual index created in 1995 by the Heritage Foundation and the Wall Street

Journal. It covers 184 countries. See https://www.heritage.org/index/ for more details.
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qualification as a proxy variable for human capital (from the EU-Labour Force Survey, provided through
Eurostat).

4. RESULTS

Estimates are presented in Table A.2 in Annex, and the implied impacts of cohort sizes are visualised in
Figure 3. We start with a parsimonious model where firm entry rates are regressed only on the sizes of
cohorts, with country and time fixed effects (Model 1). In Model 2, we control for population growth and
the proportion of migrants. In Model 3, we control for GDP per capita PPP in constant prices and real GDP
growth. In Models 4-6, we leave in GDP growth to account for cyclical effects and include various other
control variables reflecting the quality of institutions and human capital. In particular, in Model 4, we
control for the index of economic freedom. In Models 5 and 6, we control for the rule of law index and
for the population share with at least a secondary school degree respectively.

The Breusch-Godfrey test for serial correlation (Breusch, 1978; Godfrey, 1978) rejects the null
hypothesis of no serial correlation in all models at the 1% significance level. For example, in Model 1, the
corresponding p-value equals to 0.0003. Therefore, in Table A.2 in Annex, we present correlation-robust
standard errors of the Arellano type (Arellano, 1987).

Generations 0-14 are used as a baseline group. Consequently, the coefficients of the other age cohorts
should be interpreted as a relative effect vis-a-vis the youngest age category. The effect of the size of
cohort 15-29 is positive and statistically significant at the 5% significance level in all model
specifications. This is the age where young people tend to enter the labour market. The effects of
subsequent cohorts follow a hump-shaped profile, reaching a maximum at 30-44 years. According to the
estimates of Models 1-6, a 1 percentage point shift from the 0-14 age group to the 30-44 age group
results in a 1.4-2.5 percentage points increase in firm birth, depending on the model specification.
Possible contributing factors are the high labour market participation rate of this age cohort, increasing
the availability of labour, and accumulated human capital through work experience, which also eases
access to financial capital and thus to enterpreneurship.

For older cohorts, the estimated coefficients decline, despite people of higher age groups having
accumulated more human capital and financial assets, which are needed to start a business. It is
consistent with Engbom (2019)’'s hypothesis that older employees may be less likely to attempt
entrepreneurship and switch employers because they often have better jobs and less to gain from
starting a new professional adventure.

This hump-shaped profile is the central finding of our paper, and consistent with earlier studies
examining the relationship between demographic change and firm entry/entrepreneurship at an
aggregate level based on US (Engbom, 2019; Kopecky, 2019) or OECD data (Liang et al., 2018). It is also
consistent with studies at the micro-level showing that entrepreneurship entry rates peak in early midlife
(see e.g. Lévesque et al., 2026).

The estimates corresponding to the relative size of the 60-74 cohort and of the 75+ cohort are positive
(though for the latter mostly non-significant) implying a less adverse impact of these age cohorts in
comparison to the 0-14 age cohort. In other words, young-age inactive individuals seem to have a
stronger negative impact on firm birth than old-age inactive individuals.!! An explanation that is
intuitively appealing would be that young children compete more for time and energy of their parents
than retired individuals. Recent studies have indeed shed light on the negative impact of childbirth on
entrepreneurial activity, particularly for mothers (see e.g. Ferrando et al. 2025; Bonney et al, 2025;
Rutigliano 2025).

11 This is also confirmed by a regression of firm entry on the young and the old age dependency ratio respectively with
country and time fixed effects: the young age dependency ratio has a negative significant sign, the old age dependency
ratio a non-significant impact (not shown).
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Figure 3: Cohort effects on firms' entry rate (estimated coefficients)
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Note: The 0-14 age cohort is set as the baseline group and excluded from the regression. As a result, the interpretation of
the coefficient estimate for cohort X is the impact of increasing the relative weight of cohort X at the expense of the
baseline group (the 0-14 age cohort).

Source: Authors’ own calculations based on Eurostat data.

Beyond that, however, there are a few reasons why older dependent age groups are likely to put less
pressure on entrepreneurship and firm entry. A first reason relates to market demand. Older inactive
individuals still tend to have higher incomes and expenditures than young inactive individuals (see e.q.
Blundell et al., 1994; Foster, 2015). A second reason could relate to the supply side and work through
the channel of easing access to capital. Although the literature is not fully conclusive on this,*? several
studies have suggested a positive link between longer life expectancy and larger aggregate savings
stocks, capital deepening and lower real interest rates. Moreover, as elderly people tend to take out
fewer loans, an ageing population could reduce the demand for loans, intensify bank competition for
borrowers, and ease access to finance.!* Third, in some countries or institutional settings, older (or
higher-earning) workers may have an incentive to set up a business (or become self-employed) in order
to supplement their retirement income, to benefit from favourable tax treatment, or because of
challenges to find a new job after dismissal in case of age discrimination (see e.g. Fonseca & Parker,
2019).

2 The life-cycle hypothesis, developed by Modigliani and Brumberg (1954), predicts that saving follows an inverted U-
shaped pattern over an individual’s lifetime, with people running down their savings in retirement, potentially leading to a
scarcity of investment capital in an ageing society. However, at the same time, rising longevity has been found to increase
savings rates in anticipation of a longer retirement period (see e.g. Carvalho et al,, 2016; Bloom et al., 2007).

13 See e.g. Fedotenkov (2018); Herndndez de Cos (2020).
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The coefficients corresponding to the effects of the proportion of migrants and population growth have
a negative sign, but they are not significant. Note that this is after controlling for demographic structure,
which may be influenced by migration and population growth. In pairwise regressions with firm entry
(including country and time fixed effects), migration does have a positive significant effect on firm entry
(in line with Azoulay et al., 2022), but population growth does not.

Some variables reflecting the level of economic development and/or the quality of institutions are
statistically significant, others are not. Models 3-6 indicate that real GDP growth has a positive impact
on firm entry, significant at the 5% significance level. The interpretation is straightforward: an expanding
economy is associated with increasing demand and provides a more favourable environment for start-
ups. It could reflect cyclical as well as structural dynamics.'* Our results are robust to the exclusion of
the year 2020, which showed unusual GDP developments because of the pandemic. Excluding a year
however reduces the sample size and increases the standard error of our coefficients, as could be
expected. Our regression results are also robust to including the unemployment rate as a cyclical
indicator, which turns out having an insignificant impact, irrespective of whether it is included alongside,
or instead of GDP growth.

The Economic Freedom and rule of law indexes have negative coefficients, and only the latter is
statistically significant. This may seem somewhat unexpected, a common prior being that more
economic freedom (less regulations, a lower tax burden) and better developed institutions would
improve the business environment, increase the incentive to set up a business, and thus raise entry
rates. We are however not the first ones to note the absence of a significant relation between the
economic freedom index and firm entry in a longitudinal analysis.!> The nonsignificant relationship of
the economic freedom index with business entry was reported before by Bjarnskov and Foss (2007), who
only find an association with government size and sound money, two subcomponents of the index.
Similarly, earlier research by Levie and Autio (2011) found a significant negative relationship with the
rule of law index as well. Possibly, if better institutions have a positive impact on firm survival, the
market could become more saturated, with higher levels of competition making it more difficult or less
attractive to start a new business. Moreover, with better developed institutions, it is possible that
potential entrepreneurs’ outside options become more attractive (e.g. joining an existing firm as an
employee), reducing the incentive (or necessity) to set up a business.® Better rule of law might as well
be associated with a larger government, which has been linked to lower firm entry in earlier research
(e.g. Bjgrnskov and Foss, 2007).

In addition to the rule of law and the Economic Freedom Index, we tested several alternative indicators
of institutional quality: Voice and Accountability, Government Effectiveness, Regulatory Quality, and
Control of Corruption (all sourced from the Worldwide Governance Indicators, World Bank). We also
utilised subcomponents of the Economic Freedom Index, such as Property Rights, Judicial Effectiveness,
Government Integrity, Tax Burden, Trade Freedom, Monetary Freedom, and Investment Freedom. The
regression estimates for the demographic variables remained stable, confirming the robustness of our
results to the choice of institutional control variables. The coefficients corresponding to the institutional
variables remained either statistically not significant or negative.

The proportion of the population with at least secondary education is positively related to firm entry. This
result aligns with findings from earlier studies (see e.g. Baptista et al., 2011) that better education raises
the abundance of skills required to set up a business (incl. to access finance); the availability of a

4 1n line with earlier studies on firm entry (see e.g. Chambers & Munemo, 2019), we are not overly concerned about
possible endogeneity of the GDP growth variable; firstly, because start-ups present a small fraction of all firms and do not
have a major impact on output at early stages, and secondly because GDP is not our main variable of interest.

15 Cross-sectional studies have been more successful in identifying significant impacts of institutional variables on firm
entry (see e.g. Klapper et al,, 2006). The focus of our paper is however not to assess the impact of institutional variables,
but rather to assess the impact of population ageing, and to examine whether our results are robust to the inclusion of a
broad set of control variables.

6 See e.g. Fairlie and Fossen (2020) for the distinction between entrepreneurship driven by opportunity and
entrepreneurship driven by necessity.
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qualified labour force also increases the attractiveness of the business environment for potential
investors or employers.

Our results may to some extent be affected by endogeneity problems. As a matter of fact, cohort sizes
may be influenced by economic factors which also affect firm entry rates. Cohort sizes may be affected
by fertility, mortality and migration rates. First, fertility has been found to be respond pro-cyclically to
changes in economic activity, like firm entry rates. High unemployment reduces fertility (Bellido &
Marcén, 2019). This could mean that larger birth cohort sizes are associated with higher firm entry rates.
As the birth cohort is included in the baseline group of our model, this would induce a downward bias in
the coefficients on all the other cohort sizes. But it should not change the relative coefficient sizes, i.e.
the overall hump-shaped profile. Second, mortality could also be influenced by changes in economic
activity. The impact of business cycles on mortality remains highly debated. Some have found mortality
to be inversely linked to economic outcomes, especially for individuals in younger age groups (< 65), with
job displacement having a negative effect on health and mortality (e.g. Sullivan & van Wachter, 2009).
Others have found aggregate mortality and morbidity to be increasing with economic activity, as it
brings along more traffic, worse diets, less exercise, and more workplace stress and accidents (Ruhm,
2000). still others find the pro-cyclicality of mortality depends on a country’s institutional characteristics
(e.g. the strength of the welfare system) and on the age group considered (Haaland & Telle, 2015). A
correlation between economic activity and mortality could in principle induce a bias in the cohort size
effects. Third, immigration has often been found to be pro-cyclical in the case of labour migration, which
typically concerns younger age groups (aged 15-34) (Saks & Wozniak, 2011; Huart & Tchakpalla, 2019).
Therefore, better economic conditions could trigger both an increase in firm entry and an increase in the
size of the youngest cohort, leading to an upward bias in the coefficient corresponding to the youngest
age group.

To avoid endogeneity induced by cyclical factors, we control for log GDP per capita in PPP and real GDP
growth in Models 3-6. Real GDP growth has a positive and significant impact, and the size of some of
the cohort coefficients decreases. Yet, our main conclusions remain unchanged.

5. ROBUSTNESS

The main results of our analysis are robust to a set of alternative regression model specifications, as set
out next.

S.1. ONE-BY-ONE COHORT REGRESSIONS

To address concerns related to possible correlation between the different age cohorts, a series of
regressions are run that include age cohorts one by one, in addition to a set of country- and time-fixed
effects but no other control variables. This brings the econometric approach closer to that by Shimer
(2001) who explored the impact of young workers on the aggregate labour market. We take Model 1 (as
in Figure 3 and Table A.2) as a benchmark and exclude all variables corresponding to cohort sizes but
one. Separate regressions are run for all cohort sizes. The resulting coefficients are visualised in Figure
4. In this case, the coefficients represent the impact of a cohort relative to all other cohorts (and not, like
in Figure 3, to the 0-14 age cohort). Nevertheless, larger values still represent a greater impact. Again, a
hump-shaped profile can be observed, and the 30-44 age cohort has the largest positive impact on firm
entry.
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Figure 4: Cohort effects on firms' entry rate (one-by-one estimated coefficients)
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Source: Authors’ own calculations.

S5.2. POLYNOMIAL REGRESSIONS

An additional robustness test assumes that model parameters corresponding to cohort effects can be
approximated by a polynomial. A similar methodology was used by Juselius and Takats (2021) for
studying effects of cohort sizes on inflation.!” In this case, we do not aggregate cohorts into 15-year
intervals, but work with more fine-grained 5-year intervals. We impose a restriction on the cohort
coefficients B, (defined as in Model 1), by assuming that each coefficient s (for cohort s) can be
approximated by a polynomial: B = yo + y15 + -+ + ¥,-s7, where r is the order of the polynomial, which
can be chosen subject to the condition r < k, with k the number of cohorts included in the model (here:
13 five-year cohorts, as the coefficient corresponding to the 0-14-year old cohort is equalised to zero as
before). In this case, instead of estimating parameters f it is sufficient to estimate parameters y;,j =
0, ..., 7. Such an approach allows to reduce the number of parameters that need to be estimated.

7 The approach was originally proposed by Fair and Dominguez (1991).
12
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Figure 5: Model parameters approximated with polynomials
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Note: The X-axis presents different 5-year age cohorts. As before, the 0-14 age cohort is set as the baseline group and
excluded from the regression. As a result, the interpretation of the coefficient estimate for cohort X is the impact of
increasing the relative weight of cohort X at the expense of the baseline group (the 0-14 age cohort).

Source: Authors’ own calculations.

We estimate the parameters of the polynomials by minimising the sum of squared errors of the model
with the BFGS algorithm (Broyden, 1970; Fletcher, 1970; Goldfarb, 1970; Shanno, 1970). Time and
country fixed effects are included as well. The estimates for f,,i = 1, ...,13 are presented in Figure 5 for
r = 4,6,8. In general, they suggest a hump-shaped structure similar to the one presented in Figure 3,
which does not depend much on the chosen order of the polynomial r.

Indeed, the model estimates presented in Figure 5 indicate that the 36-40 cohort size has the largest
positive impact on firm entry. Remarkably, all models result in a strong increase in the age profile for the
75+ age cohort. This is likely to be driven by cyclical factors to some extent, but some of it could as well
be related to structural impacts of longer longevity (market creation, easing of access to capital) as set
out above. Juselius and Takats (2021), who studied the impact of demographic structure on inflation,
also observed unusual behaviour of the estimates for the oldest cohorts and attributed it to the effects
of increasing longevity. However, it could also be a feature of the polynomial model. While the estimated
impacts of ‘intermediate’ cohorts are smoothened by the effects of the neighbouring cohorts, the
estimates at the edges of the cohort profile have fewer balancing elements. Therefore, the estimates at
the edges should be treated with caution.

13



European Economy Discussion Paper Demographic Change and Business Dynamics in the EU

6. concLusION

In this paper, we study the impact of changes in the population demographic structure on firm entry
rates using data from 28 EU countries. Using the proportion of the population under 15 years old as a
baseline group, we find that the effects have a hump-shaped profile along the age cohorts, with the size
of the 30-44 age group having the strongest positive effect on firm entry. This finding is robust to the
use of different estimation methods and the inclusion of a wide range of control variables. It is in line
with existing studies that have examined the same research question based on US (Engbom, 2019;
Kopecky, 2019) or OECD data (Liang et al,, 2018).

In addition, most of our models suggest that the young age dependency ratio has a stronger mitigating
impact on firm entry than the old age dependency ratio, as the effect of a shift from the 0-14 to the 60-
74 age group is positive. Some models also suggest that the effect of a shift towards the 75+ cohort is
positive.

We believe, based on the existing literature, and as explained above, that major channels through which
the hump-shaped relationship arises are the availability of labour and access to entrepreneurship (e.q.
through accumulated human capital and access to finance). Therefore, policy measures that boost
labour market participation at all ages, strengthen human capital, and improve access to finance and
enterpreneurship more widely are likely to have a positive effect on firm entry. In the same vein, the fact
that the relative size of young age cohorts has a negative impact on firm entry may suggest that some
enterpreneurs (like workers) are ‘constrained’ by parenting responsibilities — and hence that measures
easing that constraint could have a positive impact on firm entry. Our results also suggest that the
higher degree of educational attainment of younger generations is likely to mitigate the impact of
ageing somewhat going forward. Further research in this field could separate the different mechanisms
through which population ageing impacts firm entry and estimate their relative importance. An analysis
of the nexus of demographic structure, firm entry rates and labour market institutions seems a
promising avenue for future research as well.
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8. ANNEX

Table A.1: Summary statistics

MEAN ST.DEV. MEDIAN MIN MAX
Dependent variable
Firm entry rate 10.635 3.777 10.140 3.120 10.140
Exogenous variables
Cohort 15-29 18.389 1.990 18.440 13.351 24.583
Cohort 30-44 21.263 1.733 21.236 18.049 25.594
Cohort 45-59 20.738 1.240 20.655 17.375 23932
Cohort 60-74 15.773 1.768 15.905 10.473 20.986
Cohort 75+ 8.1229 1.470 8.143 4733 11.844
Control variables
Migrants (% total population) 11.739 7.704 11.906 0915 47.855
Population growth 0.293 0.292 0.273 -2.844 4440
GDP per capita PPP, constant 10.695 0.366 10.667 9.964 11.814
prices (log)
Real GDP growth 0.836 3.994 1304 -14642 23443
Index of Economic Freedom 69.314 5791 69.400 53.200 82.500
Rule of law 1.018 0.602 1.087 -0.160 2.125
Population with at least 74.832 10.790 77.700 29.200 89.200
secondary education (% total
population)
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Table A.2: Dependent variable: Firm entry rate

variables MODEL1 MODEL2 MODEL3 MODEL4 MODELS MODELG6
Cohort size 15-29, % 1.343™ 1.484™ 1.385™ 1.337™ 1.097™ 0.938
(0.442) (0.388) (0.472) (0.448) (0.420) (0.515)
Cohort size 30-44, % 2.069™ 2413 2.089™ 2.009™ 1.577" 1515"
(0.626) (0.459) (0.600) (0.600) (0512) (0.647)
Cohort size 45-59, % 1616™ 1673™ 1627 1551™ 1.239™ 1113
(0.584) (0.467) (0.493) (0.539) (0.478) (0.504)
Cohort size 60-74, % 1.146° 1.391" 1.100° 0.989 0.884 0.675
(0.597) (0.586) (0.580) (0.566) (0.533) (0.747)
Cohort size 75+, % 1.019 1610 0.870 0915 0.759 0.121
(0.901) (0.827) (0912) (0.897) (0.864) (0.888)
Migrants, % -0.015
(0.136)
Population growth, % -0.307
(0.400)
GDP per capita, PPP, -0.890
constant prices (log) (3.991)
Real GDP growth, % 0.158" 0.148" 0.159" 0.152"
(0.077) (0.069) (0.066) (0.071)
Economic freedom, index -0.101
(0.087)
Rule of Law, index -4685"
(1.334)
Secondary or higher 0.213™
education, % (0.071)
Country FE yes yes yes yes yes yes
Period FE yes yes yes yes yes yes
R2 0.798 0.837 0.807 0.808 0.818 0.816
R2-adjusted 0.765 0.806 0.774 0.775 0.787 0.784
DF 264 238 262 262 262 262
" - 10% significance level, " - 5% significance level, ™ - 1% significance level
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