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Abstract

Since the beginning of the transformation of East Germany from a socialist
planned economy to a market economy, there has been an ambitious political
goal of fostering entrepreneurial activity in that part of the country. One of
the most-hoped for results of this undertaking is the anticipated contribution
of small and new firms to solving the economic, social, and political problems
of East Germany, thereby narrowing the gap between East and West Germany.
This paper uses panel data from 1992 to 2005 on 97 German regions to ana-
lyze recent convergence in self-employment rates. An astonishing catching-up
process is observed for East German regions during the period under study.
However, the general convergence between East and West Germany observed
during the first years after reunification has not been maintained. In short,
some East German regions have achieved convergence with West German self-
employment rates and some have not.

JEL-Classification: L26, M13, O1, O18, O47, R11
Keywords: Entrepreneurship, regional convergence, self-employment, regional devel-
opment, transition, Germany
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‘Part of interest in studying the transition economies is that they serve
as test-bed for the strength of dormant entrepreneurial vigour that could

be released after market liberalisation’ (Parker 2004, 12)

1 Introduction

The German reunification initiated by the Fall of the Berlin Wall in 1989 initialized
the transformation of East Germany from a socialist planned economy to a market
economy. One of the fundamental prerequisites for establishing a market economy is
to install a property rights structure, giving all persons the right to start their own
business (Brezinski 1992), and, thus, enabling the development of a private business
sector. In East Germany, this law was announced in March 1991 which can be
seen as the potential starting-point of the bottom-up transformation – the change of
economic structures due to the establishment of new enterprises (Brezinski & Fritsch
1996).1 Viewing the former German Democratic Republic (GDR) as an outdated
industrial economy in that its industrial structure in 1989 corresponded to that of
West Germany at the end of the 1960s (Brezinski & Fritsch 1995), and its nearly
complete lack of entrepreneurial activity, has led to an ambitious political goal of
fostering entrepreneurial activity in that region of the country. One of the most-
hoped for results of this undertaking is the anticipated contribution of small and
new firms to solving the economic, social, and political problems of East Germany,
thereby narrowing the gap between East and West Germany (Keren 1996; Reynolds
1996). Thus, numerous political programs have been embarked upon with the specific
purpose of promoting entrepreneurship in Germany, often with a specific focus on
East Germany.

During the last decade, a whole strand of literature evolved analyzing convergence
between poor and rich countries or regions. Experience from several countries and
regions such as the U.S. South in the century plus after the Civil War, or the economic
development of southern Italy since World War II and the recent growth performance
of Schleswig-Holstein, the poorest area of the former West Germany, suggests that
convergence usually takes a long time. On average, the gap between poor and rich
tends to disappear at the same rate of about two percent per year (“iron law of
convergence”). This rather slow adjustment process means that the time it takes
1The second alternative of such a transformation is the top-down which denotes the privatization of
state-owned enterprises also leading to the change of economic structures due to the development
of already existing firms (Brezinski & Fritsch 1996).
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to eliminate even half of the initial gap is about 35 years (Barro 1997). Better
lessons for Germany come from several studies focusing on convergence between
East and West German regions with the common result that it will take about two
(or a couple of) generations to eliminate the gap between the two German states.2

Whereas most studies analyze convergence of welfare (e.g., per capita income (Funke
& Strulik 2000), wages (Steiner & Wagner 1997), labor productivity (Barrell &
te Velde 2000), the aim of this paper is to go one step back and analyze whether one
of the fundamental prerequisites for establishing a market economy – the emergence
and development of a private business sector, and thus, economic development – has
been reached.

Within this context, this paper will shed some light on regional differences in
self-employment rates in East and West Germany for the years 1992 to 2005. The
analyses are performed separately for East and West Germany, which allows me
to make a unique comparison between a mature market economy (West Germany)
versus a former centrally planned economy (East Germany) in the same country with
the same formal institutional framework. By following the economic convergence
debate of the last decade (Barro et al. 1991; Levine & Renelt 1992; Armstrong 1995;
Tondl 1999; Herz & Roeger 1995), this paper analyzes whether regional differences
in entrepreneurial activity have converged over time and whether East Germany has
been able to catch-up to the West German level of self-employment.

The paper is structured as follows. Section 2 reviews the literature and pro-
vides an overview of business ownership in Germany. Section 3 introduces the data.
Convergence theories are explained in Section 4, along with an empirical examination
of same. In Section 5, an in-depth overview of self-employment rates and their devel-
opment over time in East and West Germany is conducted. Section 6 describes the
cross-section and Section 7 the panel data analysis. Section 8 presents the results;
Section 9 concludes.
2Barro (1997) estimates the rate at which the gap in per capita GDP between East and West is
being closed to be around 8 percent per year with 1991 as the starting point. But he also points
out that this surprisingly fast rate of convergence must reflect in part the German government’s
subsidies to economic activity in East Germany (estimates with 1990 or 1994 as the starting point
amount to about 2 percent per year).
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2 The development of self-employment in East
and West Germany

In the economic literature, self-employment is often used as a synonym for
entrepreneurship even though, of course, entrepreneurship is only part of self-
employment. According to Schumpeter (1934), entrepreneurs are owners (or con-
trollers) of small, innovative, independent firms that creatively destroy existing mar-
ket structures (Carree et al. 2002), whereas all business owners can be considered
self-employed. However, self-employment is viewed as the most suitable, closest
approximation to entrepreneurship (Parker 2004).

Most current research on variation in German entrepreneurial activity focuses on
how start-up rates within West Germany, measured as the number of new businesses
that have at least one employee subject to obligatory social insurance, differ over
the size of workforce in particular regions and years.3 Although Fritsch & Mueller
(2006) find a slightly increasing start-up rate over time, they note that there is a
high variation of start-up rates across regions. In general, start-up rates tend to
be higher in the northern part of the country, in southern regions around Munich,
and in Cologne. Furthermore, most of the start-ups (56 percent) were located in
agglomerated areas, whereas only around 11 percent were in rural areas.

East Germany is a rather special case. Before 1972, there was a relatively strong,
but declining, small business sector in East Germany; in fact, in 1949 the work-
force contained an above-average share (about 30 percent) of entrepreneurs (Ban-
nasch 1993; Thomas 1996). However, in 1972, thousands of semi-state and private
enterprises and cooperatives were taken over by the government and became state-
owned. From that point right up to the fall of the Berlin Wall in 1989, the country’s
economic development was subject to all the problems characteristic of a central-
ized “command economy”, with the small business sector being perhaps the most
negatively affected by this environment (Bannasch 1993). For example, in this so-
cialist planned economy, private initiative was viewed as bourgeois and undesirable
(Brezinski & Fritsch 1995) with one result being that the share of entrepreneurs in
the workforce declined to 2.2 percent by 1989 (in West Germany, at the same time,
this share was 11.2 percent) (Thomas 1996). Reprivatization began after 1989, and
3Most of the literature dealing with entrepreneurial activity in Germany uses start-ups as a measure
of entrepreneurship. However, since the start-up rate is, in reality, only a part of the entrepreneurial
activity, the results cannot be relied on entirely.
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the enormous demand for personal services, including such things as IT consulting
and shoe or auto repair, resulted in the establishment of small and new firms (“pull
factor”). By the end of 1990, there were 59,435 registered new start-ups, 60 per-
cent in the service sector and tourism (Bannasch 1993). Another factor driving this
burgeoning start-up rate was a dramatic decline in employment, which went from
9.8 million employed in 1989 to 6.2 million in 1993, leaving about 15 percent of the
workforce unemployed4, some of whom out of necessity started their own businesses
(“push factor”). Also playing an important role in the increasing start-up rate were
policies specifically designed to encourage entrepreneurship (Blien & Hirschenauer
1994). The governments of East European states, as well as international organiza-
tions and institutions, regarded the establishment of the small business sector as a
major part of the transition process (European Bank for Reconstruction and Devel-
opment 1994) to a market economy. For example, Elmar Pieroth, economic advisor
to the German government during this era, set a target of 500,000 new enterprises
in East Germany in the near future with the specific goal of creating million of jobs
in all sectors of the economy so that East Germany would match West Germany’s
productivity level within five to eight years (Bannasch 1993). In short, the combina-
tion of these push and pull factors resulted in an enormous increase in the number
of self-employed.

However, East Germany has not, in fact, caught up with West Germany and
the big question is whether it ever will. Several authors have attempted to answer
this question by investigating convergence of the East German economy, focusing
particularly on labor productivity. Estimates vary from about 2060 (Barro et al.
1991) to somewhere between 2003 and 2010 (Burda & Funke 1995). Keeping in
mind that entrepreneurship is one of the driving forces of economic development,
in this paper, I focus on the convergence of self-employment rates between East
4After German reunification, East German industries suddenly had to compete internationally.
However, given their old capital stock, the new demand conditions, and the loss of traditional
trade links, as well as revaluation effects due to the monetary unification in October 1990, their
productivity level was not sufficient to compete internationally. To increase productivity, firms
attempted to rid themselves of their less productive workers. Many firms retained only 10–30 per-
cent of their former employees and newly created firms were not been able to absorb the dismissed
workers, with the result of mass unemployment. Moreover, East German wage bargaining was
conducted primarily by West German unions and employers with strong incentives to push East
German wages up in order to reduce migration of East German workers and West German firms.
The result was a dramatic increase in wages (35 percent in 1992, an additional 15 percent in 1993,
and 5 percent in each of the next two years). Since productivity also increased during that time,
the wage gap was not closed, and this led to a sharp fall in East German employment (Merkl &
Snower 2008; Sinn 2002).
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and West Germany. To my knowledge, there is very little research to date on the
development, variation, and convergence of self-employment rates across German
regions in general, and even less that focuses on convergence between East and
West Germany specifically. Therefore, the paper continues with an in-depth look
at business ownership in Germany and its development over time in East and West
Germany.

3 Data and measurement

This study employs data from the official statistics of the Regional Bureaus of Statis-
tics. This database contains information on the overall population in Germany
(Common New Statistical Information System) and the labor force (Arbeitskreis
“Erwerbstätigenrechnung des Bundes und der Länder”). The spatial framework of
the analysis is the 97 German planning regions (Raumordnungsregionen), each of
which consists of at least one core city and the surrounding area. The advantage
of using planning regions instead of districts (Kreise) as spatial units of analysis is
that they can be regarded as functional units in the sense of travel-to-work areas
and they encompass economic interaction between districts. Planning regions are
slightly larger than what is usually defined as a labor market area. Districts, on the
other hand, are generally smaller than a labor market area and may consist of only
a single core city or a part of the surrounding suburban area.5

To calculate the absolute number of self-employed persons, it is necessary to
know the size of the labor force and the overall number of employees in a certain
region and year. Several ways of calculating the self-employment rate can be found
in the literature, all of which have in common that the number of self-employed must
be divided by a certain population, be it the size of the labor force, the working-
age population (ages 15-64), the entire population, or the sum of the labor force
and the unemployed. Due to data restrictions, I calculate the self-employment rate
by dividing the number of self-employed (i.e., difference between labor force and
number of employees) by the entire population for the years 1992 - 2005.6 For ease
5See Federal Office for Building and Regional Planning (2003) for the definition of planning regions
and districts.

6Unfortunately, data on the working-age population and the number of unemployed are not available
before 1996. To test whether the results might be different by using the working-age population
instead of the entire population, I ran the regressions for the shorter time period. The results for
both groups are very similar.
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of comparability of my results with other work in this field, as well as due to certain
difficulties having to do with measuring self-employment in the agricultural sector7,
the following analyses of self-employment rates are conducted for all private-sector
industries taken together, with the exclusion of agriculture, hunting, forestry, and
fishing.

4 Convergence theories and empirical research

4.1 The concept of convergence

Convergence is broadly defined as an increasing similarity over time (Knill 2005;
Holzinger 2006). In principle, convergence processes can be modeled either as quasi-
automated trends or as caused by and conditioned on underlying factors. The Solow
model of economic growth (Solow 1956; Mankiw et al. 1992) is as a good example
of a quasi-automated convergence process, which occurs because rational investors
invest in the most rewarding businesses. Accordingly, the return on investment is
diminishing, with the consequence being that poor countries tend to grow faster
and per capita income converges (Pluemper & Schneider 2007). Theorists have
developed an analytical distinction between convergence processes: conditional ver-
sus unconditional convergence. Imagine a country comprised of regions having the
same steady state self-employment rates that only differ in their initial level of self-
employment rate. In this environment, one could expect that regions starting with
a lower self-employment rate will grow faster during a transition period in terms of
self-employment rates than regions that began with high self-employment rates until
they have converged toward an equal self-employment rate. This kind of convergence
is called absolute convergence (Barro et al. 1991; Barro & Sala-i Martin 1995). Next,
imagine the same country, but this time the regions, due to various factors, have
different steady states. This situation is called conditional convergence and is obvi-
ously better suited to the “real” world where regions are different in many respects,
including economic structures, level of education in the labor force, and so forth.
7Since the self-employment data are based on reported occupation, it is not possible to distinguish
between individuals who are actually self-employed versus individuals who are unpaid family
workers but report their occupation as “self-employed”, a situation considerably more prevalent in
the agricultural sector than in any other. The unweighted average of unpaid family workers over
16 OECD countries is 19.6 percent in agriculture, 7.3 percent in the nonagricultural sector, and
11.6 percent overall (Blanchflower 2000).
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Within the concept of conditional convergence, is a phenomenon known as club
convergence (Galor 1996), which occurs when regions with a common set of determi-
nant characteristics all converge toward one self-employment rate, whereas regions
with a different set of characteristics converge toward a different self-employment
rate (Ben-David 1994). Thus, low-level regions will stay members of the low-level
club unless a substantial change in the factors determining the various steady states
allows them to switch to another steady state.

4.2 Empirical convergence research

The two most common convergence tests are the variance (σ-convergence) approach
and the regression (β-convergence) approach (Barro & Sala-i Martin 1990, 1992,
1995). The first computes the change in sample variance or standard deviation for
each period. A declining variance implies convergence; an increasing variance points
to divergence. Alternatively, σ-convergence can be measured by the coefficient of
variation (CV), which divides the sample variance in a given period by the sample
mean of this period.8

The β-convergence approach analyzes, for given steady states, whether the speed
of convergence is higher or lower than the initial level under the examination.
Whereas the regression approach estimates convergence, the variance approach mea-
sures convergence. However, the variance approach has difficulty detecting many
convergence processes and, indeed, most conditional convergence processes. For ex-
ample, the variance approach might find divergence, even though it is really two
convergence clubs that exist.

5 Overview of self-employment rates in Germany

Figure 1 shows the diminishing differences in average self-employment rates for East
andWest Germany over time. The minimum values are 2.53 percent in East Germany
and 3.71 percent in West Germany; the maximum values are 4.49 percent in East
Germany and 4.68 percent in West Germany. A two-sample t-test confirms this result
and, moreover, shows that the differences are statistically significant until 2004, but
8The advantage of the CV is that it is unitless and thus CVs can be compared to each other in
ways that other measures, such as standard deviations or root mean squared residuals, cannot.
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fail to be so beginning in 2005.9 Figure A.1 in the Appendix displays the annual
growth rates of self-employment rates for East and West Germany. Except for 1996,
East Germany has higher, but decreasing, growth rates of the self-employment rate
for the period under observation.
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Figure 1: Development of self-employment rates over time

The large but diminishing gap between East and West Germany can be ex-
plained by the previously discussed push and pull factors (high demand for products
and services, establishment of branches and subsidiaries, and policies supportive of
entrepreneurship). More precisely, there has been a “window of opportunity” for
entrepreneurship during the first years of transition, reflecting limited competition
and many market opportunities due to the bounded availability of goods and services
in the former GDR economy leading to a latent consumer demand. This resulted in
a rapid increase of the self-employment rate during 1991 and 1995. From 1996 on,
the growth rates of self-employment are settled down to a stable level, suggesting
the closure of the “window of opportunity” due to increasing competition, the filling
of market niches, and the general worsening of macroeconomic conditions.

To discover whether there are differences in the development of self-employment
rates within East and West German regions, Figure ?? displays the regional dis-
tribution of self-employment rates in Germany. The figure reveals a remarkable
9Note that the self-employment rates are influenced by population changes (the population in East
Germany decreased on average about 7 percent from 1992 to 2005).
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variation in the magnitude of self-employment rates across regions. To see changes
in the regional distribution over time, I divided the observation period into three
subperiods, 1992-1996, 1997-2001, and 2002-2005. The regional distribution of self-
employment rates is rather stable for West Germany during all three subperiods, but
such is not the case for East Germany.

Figure 2 to 4 show that several East German regions show a stable increase, but
that other East German regions, especially in the North, do not. Specifically, there
are increasing self-employment rates in and around Berlin as well as in the southern
regions of East Germany.10 This implies a convergence trend between East and
West Germany that is based on positive development in the southern part of East
Germany and the regions around Berlin.

Figure 2: Regional distribution of the self-employment rates in Germany 1992-1996

10Since these regions had been the industrial core of Germany before World War II and the most
important economic areas of the GDR (Scherf et al. 1984), it is assumed that path dependence
plays an important role in this finding.
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Figure 3: Regional distribution of the self-employment rates in Germany 1997-2001

Figure 4: Regional distribution of the self-employment rates in Germany 2002-2005
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6 Cross-section analysis

Figure 5 presents the development of the coefficient of variation (CV), which implies
convergence for declining and divergence for increasing coefficients. Although the CV
decreases for the whole of Germany over time, I find pronounced differences between
the two German parts. In the early years, there is a strong decline in the CV within
East Germany (“transition-convergence-regime”). Beginning in 1997, the standard
deviations tend to increase until 2005. In other words, I find a slight divergence
trend after 1997 that seems to be interrupted only by a shock in the year 2000.11

For West Germany, Figure 5 shows only slight variance over the observational period
and only after 1997 does there appear to be a weak convergence process.
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Figure 5: The development of the coefficient of variation over time (σ-convergence)

I next focus on β-convergence, and find that the initial level of self-employment
and the relative average long-run growth of self-employment are negatively corre-
lated, implying that regions with a lower initial level of self-employment have higher
average growth rates than regions with higher initial levels. Figure 6 plots the rela-
tive average growth of the self-employment rate for the period 1992 to 2005 (growth
of the self-employment rate in each region minus the national growth rate in self-
employment) and the initial level of self-employment in 1992.
11As mentioned earlier, this divergence trend might be due to the existence of two convergence
clubs (East and West Germany).
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Figure 6: Regional level of self-employment in 1992 and its relative growth between
1992 and 2005

For both East and West Germany I find that a higher level of self-employment
in 1992 relates to below-average long-run growth. Regions with low levels of self-
employment in the base year show above-average growth rates. In addition, the β-
convergence within East Germany is stronger than that in West Germany. Moreover,
I find β-convergence between East and West Germany, since all West German values
are below zero and all East German regions are above the reference line. Another
finding of interest revealed by Figure 6 is that East and West German regions are
clearly separated by their long-run growth. East German regions are situated in
the top left part of the graph, implying relatively low levels of self-employment at
the beginning of the observation period and growth rates superior to West German
regions. Even though some East and West German regions have similar initial levels
(marked with the rectangular box12), their growth rates are separated by about
7 percent in comparison to the average national growth. Also of interest is that
there is a lower dispersion of initial self-employment levels and a higher variation
in the growth rates in the East German regions than in the West German regions,
meaning that, although there is an overall convergence process between East and
12Regions found in the rectangular box are Mittelthüringen, Südthüringen, Ostthüringen, West-
sachsen, and Oberes Elbtal/Osterzgebirge in East Germany and Bremerhaven, Emsch-Lippe,
Dortmund, and Braunschweig in West Germany.
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West Germany, some East German regions are more similar to West German regions,
while others appear evidence a club equilibrium.

As mentioned above, the convergence trend within East and West Germany ap-
pears to change over time. Therefore, I divided the analysis into two subperiods:
1992-1998 and 1999-2005. Figure 7 suggests that there is a rather strong convergence
process in East Germany between the years 1992 and 1999 (“transition-convergence-
regime”), whereas nothing of the sort can be seen for West Germany. Furthermore,
while East German regions have very similar initial levels of self-employment, their
growth rates vary widely, implying that only a few East German regions are catch-
ing up to West German regions. In the second subperiod (1999-2006), there is still
convergence between East and West Germany, but I find some evidence for diver-
gence within East German regions (“post-transition-convergence-regime”).
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Figure 7: Regional level of self-employment in 1992 and its relative growth between
1992 and 1998

In addition, according to Figure 8, there is now more variation in the initial levels
in East Germany and the growth rates are more equal. Within West Germany, a rela-
tively stronger convergence process can be observed for the second subperiod (Figure
8) compared to the first subperiod (Figure 7). A closer look at the convergence pat-
terns confirms that there are still differences between the two parts of the country.
More specifically, some East German regions appear to have adjusted, or are adjust-
ing, to West Germany levels of self-employment, whereas other East German regions
look as though they are stuck in a club equilibrium.
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Figure 8: Regional level of self-employment in 1999 and its relative growth between
1999 and 2005

Figure 9 shows the regional distribution of the self-employment rates in 2005.
Whereas the southern regions of East Germany around Erfurt (Thuringia) and Dres-
den (Saxony), as well as the regions around Berlin (Brandenburg) have catched-up to
the West German level in self-employment, the regions in the north such as Saxony-
Anhalt and Mecklenburg-Western Pomerania (except for some coastal regions char-
acterized as tourism regions) still lay behind. Furthermore, one can distinguish be-
tween East German regions that still grow (albeit only with a very low rate of about
1 percent) and regions that desist in catching-up (marked with the black dots).

These results refer to the concept of different regional growth regimes which
encompasses regions-specific factors such as specific knowledge stock that shapes
innovative activity, regional industrial structures and the underlying technological
regimes, and the density of economic activity (Audretsch & Fritsch 2002). Whereas
West Germany already was a mature market economy in 1990, East Germany was
marked by 40 years of central planning and quickly adopted the institutional frame-
work of West Germany at this time. This resulted in the emergence of different
persistent growth regimes in both parts of the country (Fritsch 2004). More specifi-
cally, by classifying East German regions into different types of regions with regard
to industrial history and entrepreneurial tradition, Wyrwich (2009) confirms the re-
vealed pattern of Figure 9 in the sense that agglomerated and moderated congested
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Figure 9: Regional distribution of self-employment rates in 2005

regions with a long industrial history and entrepreneurial tradition such as the re-
gions around Dresden have higher growth rates in self-employment than the very
rural areas in the north of East Germany.

To assess the significance of the results obtained from Figures 6 to 8, the following
equation is estimated.

Av.∆SERi,1992/1999−1998/2005−∆SER1992/1999 = α+β SERi,1992/1999 + εi (1)

The dependent variable is the average growth in self-employment of region i minus
the national growth of the self-employment rate for the subperiods 1992 to 1999
and 1998 to 2005, respectively, and the independent variable is the respective level
of self-employment in 1992 and 1999. Cross-section estimations are performed for
Germany as a whole, as well as for East and West Germany separately (Table 1).
The cross-section analysis confirms the overall picture seen in Figures 6 to 8. Given a
convergence rate of 5.34 percent during the whole observation period, it took about
13 years for the regions to eliminate even half the difference in self-employment rates.
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Table 1: Cross-section analysis

Germany
1992-2005 1992-1998 1999-2005

SER level -0.0534*** -0.0688*** -0.0432***
(1992, 1999) (0.00454) (0.00762) (0.00454)
Constant -0.157*** -0.205*** -0.118***

(0.0152) (0.0256) (0.0145)
Conv. rate 5.34% 6.88% 4.32%
“Half-life” t* 13 years 10 years 16 years
Observations 97 97 97
R-squared 0.655 0.553 0.373

East West East West East West
Germany Germany Germany Germany Germany Germany
1992-2005 1992-2005 1992-1998 1992-1998 1999-2005 1999-2005

SER level -0.0245** -0.0148*** -0.0586*** -0.00200 0.0164** -0.0254***
(1992, 1999) (0.00928) (0.00239) (0.0136) (0.00375) (0.00755) (0.00273)
Constant -0.0420 -0.0321*** -0.155*** 0.0114 0.0942*** -0.0654***

(0.0338) (0.00800) (0.0500) (0.0124) (0.0252) (0.00885)
Conv. rate 2.45% 1.48% 5.86% - - 2.54%
“Half-life” t* 28 years 46 years 12 years 27 years
Observations 23 74 23 74 23 74
R-squared 0.181 0.268 0.336 0.003 0.153 0.512

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

7 Panel data analysis

The cross-section approach presented above is subject to criticism on econometric
grounds, so I now turn to panel data analysis. The disadvantage of a cross-section
regression analysis is that it ignores unobservable factors that determine regional
differences in the self-employment rate and result in different steady states of self-
employment rates. Islam (1995) shows that cross-section analysis suffers an omitted
variable bias leading to systematic bias of the convergence coefficient. Similar argu-
ments can be found in Canova & Marcet (1995).

To test whether there is conditioned β-convergence in Germany, respectively
allowing for different steady states and different convergence rates between East and
West Germany, I estimate the following equation:

ln(serit/seri,t−1) = αi+ρ ln(seri,t−1) +xit+ zit+µt+ εit (2)

where serit is the self-employment rate in region i and period t, αi is a regional
fixed effect, µt is a time-specific effect, zit the control for the regional industry
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structure13 and xit other control variables as the population density and GDP per
capita. According to this equation, the annual growth rate of the self-employment
rate ln(serit/seri,t−1) should be negatively related to the level of the self-employment
ln(seri,t−1). This equation is similar to the one used in cross-section analysis. Re-
gions are expected to have a higher growth rate when their level of self-employment
is low, but it should decline when self-employment rises. The common coefficient ρ
represents this relation. A region-specific fixed effect that does not vary over time
is captured by αi. Hence, the model operates with a region-specific intercept, in-
stead of a common one for all regions as was done in the cross-section analysis. A
Hausman test indicates that a fixed effects regression technique is appropriate. The
term µt serves as the time-specific effect affecting all regions in period t that cap-
tures global shocks, i.e., decline in economic activity, in order to solve the problem
of nonstationarity of the regressors.

In the presence of lagged dependent variables and serially correlated errors, the
estimators of the fixed effects regression might yield biased estimates (Nickell 1981).
The most common estimator for dynamic panels with fixed effects is the GMM esti-
mator by Arellano & Bond (1991). In a first step, the fixed effects are eliminated by
using first differences. Then, an instrumental variable estimation of the differenced
equation is performed. As instruments for the variables that are correlated with the
differenced error term, all lagged levels of the respective variable are used. To check
the consistency of the GMM estimator, a test for second-order serial correlation in
the residuals of the differenced specification and the Sargan test of overidentifying
restrictions were conducted. Since the lagged levels of the self-employment rate do
not serve as a good instrument, these results have to be interpreted with caution and
are displayed in Table A.1 in the Appendix. Furthermore, I conducted a fixed effects
regression with first-order autoregressive (AR(1)) disturbances and a GLS regres-
sion in the presence of AR(1) autocorrelation and heteroskedasticity across panels.
In addition, I controlled for spatial correlation applying a spatial lag model since
I expect spatial dependencies between regional observations. Since all the results
of the different estimation methods are almost the same and the spatial lag is not
significant, the results seem to be quite robust and only the results of the fixed effects
regression will be interpreted.
13Since sector-specific information is not available, I am not able to estimate the model separately
by sectors. Because I expect that the regional composition of industries has an effect on the self-
employment rate, I included the employment shares of 14 out of 15 industry groups per region
(e.g., chemicals and synthetic material, mechanical engineering, business- and household-related
services, etc) and year (lagged by one year).
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8 Regression results

With regard to the concept of conditional convergence, the focus is now on
convergence to a region’s own steady state. Thus, if a region is closer to its own
steady state than to the average steady state, the convergence coefficient is higher
than it was in the cross-section analysis.

Table 2 reports the fixed effects regression results for the convergence coefficients
(ρ) as well as the convergence rates and half-life t∗s, which can be calculated by
t∗ = ln(2)/ρ. The results are given for Germany as a whole as well as for East
and West Germany separately. Moreover, panel data estimates are reported for two
subperiods, 1992 to 1998 and 1999 to 2005.

The convergence coefficients in Table 2 confirm the finding of conditional
convergence of self-employment rates as all values are below zero. The convergence
rate is 26.3 percent for Germany as a whole for the years 1992 to 2005 and is higher
in the first years of transition (52.4 percent) than in the second half of the observa-
tion period (40.5 percent). Regarding conditional convergence within West Germany
(29.5 percent for the whole observation period), I find that the convergence process
is much stronger in the first half of the observation period, than in the second half
(37.9 percent). The convergence rate of East Germany is 31 percent for the overall
period and about 50 percent in both subperiods.

With respect to the fact that the fixed effects regression results might yield biased
estimates, Table A.1 in the Appendix shows the GMM estimation results which
confirm the outcome obtained from the fixed effects regression. There is conditional
convergence across all German regions as well as across East and West German
regions as all coefficients are below unity. In general, convergence is higher in the
first subperiod and within East Germany.
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As both the descriptive and regression results suggest, only some East German
regions appear to have adjusted, or are adjusting, to West Germany levels of self-
employment. In addition, there is a serious hint to path dependency since the re-
gions which already catched-up to West Germany in terms of self-employment, such
as Thuringia or Saxony, are those old-industrialized regions being also the most im-
portant areas of the former GDR with relatively high self-employment rates during
these times. A random effects regression including the self-employment rate level in
1989 reveals a significant positive impact on the self-employment growth rate.14

9 Summary and conclusions

Regional convergence of self-employment rates has occurred, both across Germany as
a whole and within East andWest German regions. The speed of this convergence has
declined over the past 14 years and, in fact, today’s rate can hardly be called “speed”
at all, it is rather slow. Shortly after reunification, East Germany, on average,
performed a noteworthy feat of catching up and has now nearly reached the West
German level of self-employment. However, a closer look at the convergence patterns
reveals that there are two sides to the picture of East Germany’s convergence with
West Germany. On one side, regions in the south of East Germany and those regions
around Berlin have converged to the national average. On the other side, however,
there is evidence suggesting that even though regions in the north of East Germany
experienced fast growth in self-employment during the first years after reunification,
these regions have not been able to stabilize their growth rates at a level sufficient
to match the national average. Using these findings to forecast the future (with full
realization of what a doubtful game that is!), means that given an actual convergence
rate of 3.54 percent in the year 2005, it will take about 20 years to eliminate half and
about 40 years to eliminate three-quarters of the difference in self-employment rates
between East and West Germany. But, and as Barro (1997) already mentioned, we
do not know how much of this surprisingly fast convergence process at least in the
first years of transition can be traced back to the immense government’s subsidies
to entrepreneurial activity in Germany which are still lasting.

How long does it take to become an entrepreneurial society? On average, East
Germany nearly reached the West Germany level in self-employment and thus, a
14Since the self-employment rate level in 1989 is a time-invariant variable, it cannot be included in
the fixed effects model.
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pronounced private business sector has emerged during the last 20 years of transition.
But, a recent study of Hall & Ludwig (2006) analyzing convergence of per capita
income in Germany term the actual development “Godot convergence” since the
estimated time span for convergence is so distant in the future. This implies that
even convergence in self-employment is nearly achieved and the prerequisites for a
well functioning market economy are given, differences in welfare seem to persist.

One possible explanation for this might be distinctive differences in the quality
of the start-ups in terms of their contribution to regional development. Reasons
for differences in terms of quality are manifold. For example, the motivation to
start a business is of particular importance for its survival and growth chances.
Businesses controlled by “opportunity entrepreneurs” with the intention of profit
maximization and expansion have higher survival and growth chances than those
managed by “necessity entrepreneurs” which are only interested in securing their
own job. Since many start-ups in East Germany are driven by the fear to be or to
become unemployed, many start-ups in East Germany have lower chances to survive
and particularly to grow and to create jobs, respectively. In addition, the lacking
experience of East German founders in managing their own enterprise, or the lower
chances to accumulate capital and to develop market connections lead to start-ups
with only low survival and growth chances. Furthermore, by analyzing differences
concerning the industry structure of East and West German start-ups, the number of
start-ups in high-tech, knowledge or R&D intensive industries is significantly lower
in East Germany. Since the quality and the success of new firms is more fundamental
to a regional economy than merely the presence of a high number of new businesses,
further research should shed light on the regional conditions that drive differences in
new business success.

In a nutshell, the challenges that East German regions are confronting today re-
sult no more solely from their transition from a socialist planned economy to a market
economy, but from new east-specific problems which emerged during the “shocking”
German approach to transformation. Policies aimed at fostering entrepreneurial ac-
tivity and, thus, enabling economic development in East Germany should take such
regional east-specific problems into account.

22

Jena Economic Research Papers 2010 - 015



References

Arellano, M. & Bond, S. (1991), ‘Some tests of specification for panel data: Monte
carlo evidence and an application to employment equations’, Review of Economic
Studies 58(2), 277–97.

Armstrong, H. W. (1995), ‘Convergence among regions of the European Union, 1950-
1990’, Papers in Regional Science 74(2), 143–152.

Audretsch, D. B. & Fritsch, M. (2002), ‘Growth regimes over time and space’,
Regional Studies 36(2), 113 – 124.

Bannasch, H. G. (1993), The evolution of small businesses in East Germany, in Z. J.
Acs & D. B. Audretsch, eds, ‘Small Firms and Entrepreneurship - An East-West
Perspective’, Cambridge University Press, Cambridge, pp. 182–189.

Barrell, R. & te Velde, D. W. (2000), ‘Catching-up of East German labour produc-
tivity in the 1990s’, German Economic Review 1(3), 271–297.

Barro, R. J. (1997), Getting It Right: Markets and Choices in a Free Society, Vol. 1
of MIT Press Books, The MIT Press.

Barro, R. J. & Sala-i Martin, X. (1990), Economic growth and convergence across
the United States, NBER Working Papers 3419, National Bureau of Economic
Research, Inc.

Barro, R. J. & Sala-i Martin, X. (1992), ‘Convergence’, Journal of Political Economy
100(2), 223–51.

Barro, R. J. & Sala-i Martin, X. (1995), Econommic Growth, Mc Grag Hill, New
York.

Barro, R. J., Sala-I-Martin, X., Blanchard, O. J. & Hall, R. E. (1991), ‘Convergence
across states and regions’, Brookings Papers on Economic Activity 1991(1), 107–
182.

Ben-David, D. (1994), Convergence clubs and diverging economies, CEPR Discussion
Papers 922, Center for Economic Policy Research, London, UK.

Blanchflower, D. G. (2000), Self-employment in OECD countries, NBER Working
Papers 7486, National Bureau of Economic Research, Inc.

23

Jena Economic Research Papers 2010 - 015



Blien, U. & Hirschenauer, F. (1994), ‘Die Entwicklung regionaler Disparitäten in Ost-
deutschland’, Mitteilungen aus der Arbeitsmarkt- und Berufsforschung 27(4), 323–
337.

Brezinski, H. (1992), ‘Privatisation in East Germany’, MOCT-MOST: Economic
Policy in Transitional Economies 2(1), 3–21.

Brezinski, H. & Fritsch, M. (1995), ‘Transformation: The shocking German way’,
MOCT-MOST: Economic Policy in Transitional Economies 5(4), 1–25.

Brezinski, H. & Fritsch, M. (1996), The economic impact of new firms in post-
socialist countries: bottom-up transformation in Eastern Europe, Edward Elgar,
Cheltenham.

Burda, M. C. & Funke, M. (1995), ‘Eastern Germany: Can’t we be more optimistic?’,
Zeitschrift für empirische Wirtschaftsforschung 41, 327–354.

Canova, F. & Marcet, A. (1995), The poor stay poor: Non-convergence across coun-
tries and regions, CEPR Discussion Papers 1265, Center for Economic Policy
Research, London, UK.

Carree, M. A., van Stel, A., Thurik, A. R. & Wennekers, S. (2002), ‘Economic de-
velopment and business ownership: An analysis using data of 23 OECD countries
in the period 1976-1996’, Small Business Economics 19(3), 271–90.

European Bank for Reconstruction and Development (1994), Transition report, Tech-
nical report, European Bank for Reconstruction and Development, London.

Federal Office for Building and Regional Planning (2003), Aktuelle Daten zur En-
twicklung der Staedte, Kreise und Gemeinden, Vol. 17, Federal Office for Building
and Regional Planning, Bonn.

Fritsch, M. (2004), ‘Entrepreneurship, entry and performance of new business com-
pared in two growth regimes: East and West Germany’, Journal of Evolutionary
Economics 14(5), 525–542.

Fritsch, M. & Mueller, P. (2006), The evolution of regional entrepreneurship and
growth regimes, inM. Fritsch & J. Schmude, eds, ‘Entrepreneurship in the Region’,
Springer, New York, pp. 225–244.

Funke, M. & Strulik, H. (2000), ‘Growth and convergence in a two-region model of
Unified Germany’, German Economic Review 1(3), 363 – 384.

24

Jena Economic Research Papers 2010 - 015



Galor, O. (1996), ‘Convergence? Inferences from theoretical models’, Economic Jour-
nal 106(437), 1056–69.

Hall, J. B. & Ludwig, U. (2006), ‘Economic convergence across German regions in
light of empirical findings’, Cambridge Journal of Economics 30(6), 941–953.

Herz, B. & Roeger, W. (1995), ‘Economic growth and convergence in Germany’,
Macroeconomics 131(1), 132–143.

Holzinger, K. (2006), ‘Forum section methodological pitfalls of convergence analysis’,
European Union Politics 7(2), 271–287.

Islam, N. (1995), ‘Growth empirics: A panel data approach’, The Quarterly Journal
of Economics 110(4), 1127–70.

Keren, M. (1996), A dynamic-evolutionary perspective on transformation, in
H. Brezinski & M. Fritsch, eds, ‘The Economic Impact of New Firms in Post-
Socialist Countries: Bottom up Transformation in Eastern Europe’, Edward Elgar,
Cheltenham.

Knill, C. (2005), ‘Introduction: Cross-national policy convergence: concepts, ap-
proaches and explanatory factors.’, Journal of European Public Policy 12(5), 764
– 774.

Levine, R. & Renelt, D. (1992), ‘A sensitivity analysis of cross-country growth re-
gressions’, American Economic Review 82(4), 942–63.

Mankiw, N. G., Romer, D. & Weil, D. N. (1992), ‘A contribution to the empirics of
economic growth’, The Quarterly Journal of Economics 107(2), 407–37.

Merkl, C. & Snower, D. J. (2008), Escaping the unemployment trap: The case of East
Germany, IZA Discussion Papers 3681, Institute for the Study of Labor (IZA).

Nickell, S. J. (1981), ‘Biases in dynamic models with fixed effects’, Econometrica
49(6), 1417–26.

Parker, S. C. (2004), The Economics of Self-Employment and Entrepreneurship,
Cambridge Books, Cambridge University Press.

Pluemper, T. & Schneider, C. J. (2007), ‘The computation of convergence, or: How
to chase a black cat in a dark room’, SSRN eLibrary .

25

Jena Economic Research Papers 2010 - 015



Reynolds, P. D. (1996), The role of entrepreneurship in economic systems: devel-
oped market and post-socialist economies, in H. Brezinski & M. Fritsch, eds, ‘The
Economic Impact of New Firms in Post-Socialist Countries: Bottom Up Transfor-
mation in Eastern Europe’, Edward Elgar, Cheltenham.

Scherf, K., Schmidt, H. & Scholz, D. (1984), ‘The southern agglomeration zone of
the gdr—regional structure and development’, GeoJournal 8(1), 33–44.

Schumpeter, J. A. (1934), The Theory of Economic Development, Cambridge Uni-
versity Press, Cambridge.

Sinn, H.-W. (2002), ‘Germany’s economic unification: An assessment after ten years’,
Review of International Economics 10(1), 113–128.

Solow, R. M. (1956), ‘A contribution to the theory of economic growth’, Quarterly
Journal of Economics 70(1), 65 – 94.

Steiner, V. & Wagner, K. (1997), East West German wage convergence - How far
have we got?, ZEW Discussion Papers 97-25, ZEW - Zentrum für Europäische
Wirtschaftsforschung / Center for European Economic Research.

Thomas, M. (1996), How to become an entrepreneur in East Germany: condi-
tions, steps and effects of the constitution of new entrepreneurs, in H. Brezinski
& M. Fritsch, eds, ‘The economic impact of new firms in post-socialist coun-
tries - Bottom-up transformation in Eastern Europe’, Edward Elgar, Cheltenham,
pp. 227–232.

Tondl, G. (1999), ‘The changing pattern of regional convergence in Europe’, Jahrbuch
für Regionalwissenschaft 19(1), 1–33.

Wyrwich, M. (2009), Entrepreneurial tradition and regional differences of private
sector activities in a socialist and post-socialist economy. (mimeo).

26

Jena Economic Research Papers 2010 - 015



Appendix

0
5

10
15

A
nn

ua
l g

ro
w

th
 r

at
e 

of
 s

el
f−

em
pl

oy
m

en
t r

at
e 

(%
)

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

Year

West Germany East Germany

Figure A.1: Development of annual growth of self-employment rates over time

27

Jena Economic Research Papers 2010 - 015



Ta
bl
e
A
.1
:
G
M
M

eff
ec
ts

re
gr
es
sio

n
re
su
lts

D
ep
.
va
r:

19
92

-2
00

5
19

92
-1
99

8
19

99
-2
00

5
∆

se
lf-
em

pl
.

Ea
st

W
es
t

Ea
st

W
es
t

Ea
st

W
es
t

ra
te

(ln
)

G
er
m
an

y
G
er
m
an

y
G
er
m
an

y
G
er
m
an

y
G
er
m
an

y
G
er
m
an

y
G
er
m
an

y
G
er
m
an

y
G
er
m
an

y
Se
lf-
em

pl
oy
m
en
t

0.
72

2*
**

0.
55

3*
**

0.
47

9*
**

0.
37

1*
**

0.
39

5*
**

-0
.1
90

0.
76

2*
**

0.
52

5*
**

0.
62

0*
**

ra
te

(t
-1
)
(ln

)
(1
5.
47

)
(7
.9
16

)
(7
.4
80

)
(6
.2
07

)
(3
.6
02

)
(-
1.
21

4)
(1
4.
14

)
(1
0.
78

)
(8
.9
89

)
Po

pu
la
tio

n
-0
.2
36

**
0.
14

2
-0
.5
79

**
*

-0
.3
96

**
-0
.1
11

-1
.0
01

**
*

-0
.0
32

6
-0
.2
40

*
-0
.1
89

de
ns
ity

(ln
)

(-
2.
45

8)
(1
.1
66
)

(-
2.
88

7)
(-
2.
38

0)
(-
0.
40

1)
(-
2.
90

1)
(-
0.
33

6)
(-
1.
91

4)
(-
1.
28

2)
G
D
P

pe
r

-0
.0
57

3*
*

0.
05

59
0.
01

34
0.
02

31
-0
.0
72

9
0.
06

16
0.
24

7*
**

0.
19

6*
**

0.
25

0*
**

ca
pi
ta

(ln
)

(-
2.
10

3)
(0
.9
31

)
(0
.2
25

)
(0
.5
72

)
(-
1.
22

8)
(0
.6
43

)
(5
.9
76

)
(2
.6
63

)
(5
.8
07

)
C
on

st
an

t
0.
07

38
-2
.0
33
**

*
1.
37

6
0.
04

67
-1
.9
45

1.
67

1
0.
22

6
0.
27

7
0.
59

1
(0
.1
79

)
(-
2.
75

3)
(1
.2
30

)
(0
.0
55

5)
(-
1.
21

1)
(1
.0
14

)
(0
.3
78

)
(0
.3
67

)
(0
.6
72

)
La

gg
ed

in
du

st
ry

st
ru
ct
ur
e
(ln

)
ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

Ye
ar

du
m
m
ie
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

Sa
rg
an

te
st

of
ov
er
id
en
tif
yi
ng

42
7.
06

7*
**

22
5.
81

1*
**

28
6.
73

**
*

10
4.
50

**
*

54
.1
53

**
*

57
.6
74

**
*

32
4.
03

7*
**

14
4.
36

5*
**

32
6.
61

6*
**

re
st
ric

tio
ns

(0
.0
00

)
(0
.0
00
)

(0
.0
00

)
(0
.0
00

)
(0
.0
00

)
(0
.0
00

)
(0
.0
00

)
(0
.0
00

)
(0
.0
00

)
N
o
se
co
nd

or
de
r

-0
.4
4

-1
.8
73

*
-0
.0
03

-3
.1
25

**
*

-1
.2
90

-1
.1
81

-2
.2
32

**
-2
.3
47

**
-0
.8
51

co
rr
el
at
io
n

(0
.6
62

)
(0
.0
61
)

(0
.9
98

)
(0
.0
02

)
(0
.1
97

)
(0
.2
38

)
(0
.0
26

)
(0
.0
19

)
(0
.3
95

)
O
bs
er
va
tio

ns
12

48
28

6
96

2
57

6
13

2
44

4
67

2
15

4
51

8
N
um

be
r
of

ro
r

96
22

74
96

22
74

96
22

74
N
um

be
r
of

re
gi
on

s
96

22
74

96
22

74
96

22
74

N
ot
e:

T
he

de
pe

nd
en
t
va
ri
ab

le
is
ln

(s
er
it

)
as

th
e
se
lf-
em

pl
oy
m
en
t
ra
te

in
pe

ri
od
t
of

re
gi
on
i.

A
s
in
de
pe

nd
en
t
va
ri
ab

le
ln

(s
er
it
,t
−

1
)
is

us
ed
.
E
st
im

at
io
n
m
et
ho

d
is

G
M
M

(o
ne
-s
te
p
A
rr
el
an

o
B
on

d
dy

na
m
ic

pa
ne
le

st
im

at
io
n)

in
cl
ud

in
g
th
e
la
gg
ed

in
du

st
ry

st
ru
ct
ur
e
an

d
ye
ar

du
m
m
ie
s.

T
-s
ta
ti
st
ic
s
ar
e
re
po

rt
ed

in
pa

re
nt
he
se
s

be
lo
w

th
e
co
effi

ci
en
ts
.
Si
gn

ifi
ca
nc
e
le
ve
ls

ar
e
in
di
ca
te
d
as
:
**
*
p<

0.
01
,*

*
p<

0.
05
,*

p<
0.
1.

28

Jena Economic Research Papers 2010 - 015




