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Abstract

The objective of this paper is to analyze the impact of the creative professions - technological
employees and bohemians - on economic growth in Germany’s planning regions. It is concluded
that technological employees and bohemians foster economic growth. We find that growth is
particularly dynamic in agglomerated and urbanized regions. Among regional factors relevant to
the location decisions of creative professionals, diversity is analyzed in particular, as it might
stimulate growth because of its potential to increase the rate of interchange of different ideas and
knowledge. Diversity is therefore a “knowledge production factor”. The analysis of both - crea-
tive professions and diversity - is related to two current topics in regional economics, namely the
knowledge based economy and its effects on city development, and the topic of creative cities.

Keywords: regional economic growth, creativity, diversity
JEL-codes: O3, 04, R1, R2

1 Introduction

Empirical analyses have provided significant evidence that especially cities are very successful
in developing new ideas, inventions and innovations. Explanations of the technological capabil-
ity of cities are manifold. Already Glaeser et al. (1992) have discussed how the interaction be-
tween economic agents in close proximity helps to stimulate the flow of ideas and knowledge
between economic agents. In addition to regional conditions affecting the location decisions of
agents, as in the case of regional capital endowments, the presence of cultural industries and the
availability of housing, it is argued in the literature that the specialization of firms, or in the op-
posite the so-called industrial diversity, raises the rate of technological progress through spill-
overs (Jacobs 1969; Glaeser et al. 1992; Quigley 1998; Duranton and Puga 1999; Audretsch et
al. 2008). Also the diverse composition of the labor force is regarded as a factor in the economic
growth of cities (Jacobs 1969; Florida 2002). Both Jacobs (1969) and Florida (2002) conclude
that cities bring together diverse economic agents, thereby fostering the combination and trans-
mission of ideas as well as the acceleration of growth.

A prerequisite for the generation of innovation and of economic growth is, however, the
knowledge endowment of economic agents, i.e. human capital. Lucas (1988) argues that human
capital is of crucial importance for economic development, especially of economic agents as
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“arts and sciences - the creative professions” (Lucas1988: 38). This argument prominently sup-
ports Florida’s (2002) assumption about the importance of creative professionals, who are de-
fined as an emerging group of economic agents working in the fields of education, engineering,
science and the arts. Florida (2002) argues that the economic success and competitive advantages
of both cities and regions is based on these creative professions. They can foster creative proc-
esses, ending in innovation.

The motivation of this paper is derived from these assumptions. The applied cross-section
model presented in this work provides evidence that the effect of creative professions - measured
as the share of engineers, technicians, scientists, computer associated professionals or bohemians
in the regional workforce - can explain growth in Germany’s planning regions. Using the IAB-
Regionalfile data (IABS), it is concluded that the creative professions foster growth. Further-
more, this paper contributes to the debate whether diversity, here measured as the diverse com-
position of the technological employees and as the diversity of people (cultural-ethnic), has an
impact on economic development.

The remaining sections of this paper are organized as follows. In the following section, the
theoretical framework of the analysis is outlined. The data is described in the third section, and in
the subsequent section presents evidence of growth across Germany’s planning regions. In order
to accomplish this, a cross sectional model based on data from 1995 and 2004 for all 97 planning
regions is applied. Finally, the last section presents the conclusions that can be drawn from this
study.

2 Growth and Creativity: Some Stylized Facts

Economic growth depends among other things on the knowledge endowment of economic
agents, i.e. human capital. Already Lucas (1988) states that professions such as “arts and sci-
ences - the creative professions.” are of extraordinary importance for growth (Lucas 1988: 38).

This supports Florida’s (2002) assumption about the importance of creative professionals.
However, Florida’s (2002) argument regarding the creative professions presents a “new” model
of human capital. He measures human capital not only by the educational attainment of eco-
nomic agents (for example, the share of a population with university degrees).” He argues instead
that in a broader sense human capital refers to the accumulation of productive capabilities, skills,
experiences and knowledge, as embodied in agents. The creative professions are defined as an
emerging group of people working in the fields of education, engineering and the arts. Creative
professionals are therefore not necessarily a highly educated group of agents per se (Marlet and
van Woerkens 2004). However, a fundamental characteristic of the creative professions is that
they are marked by capabilities, skills and quality characteristics which foster the structural
transformation towards a knowledge-based economy. Although the creative professions concept
has only a fuzzy theoretical model (Glaeser 2005; Peck 2005), numerous authors have adopted
the concept of creative professions - such as Fritsch and Stiitzer (2006) in the case of Germany
and Hansen (2007) for Sweden - to explain economic growth empirically. These authors consider
bohemians, defined as people working in the arts, from audio engineering to design, to writers
and visual artists of all kinds, as a central determinant for the attraction of economic agents. Bo-
hemians are also simultaneously an economic factor. Theoretical explanations and empirical evi-
dence on the role of bohemians and their impact on the attraction of economic agents, especially
in the creative professions, is also provided by Wojan et al. (2007) for the United States.

2 For further constructive analysis on Florida's The Rise of the Creative Class see Glaeser (2005).
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Jacobs (1969) suggests that professional diversity enhances innovation and growth. This she
bases upon the fact that different economic agents provide connections to different knowledge
bases. The recombination of existing knowledge is crucial in the generation of new knowledge,
and essential in giving impulse to new innovation. Therefore, creativity is embedded in the con-
text of innovation (processes). Location theory also suggests that industrial variety is essential to
economic growth, because of the high potential for exchanging ideas and knowledge, and be-
cause of the random collisions of economic agents (Jacobs 1969; Quigley 1998; Duranton and
Puga 1999; Audretsch et al. 2008). Evidence presented by Glaeser et al. (1992) and Audretsch et
al. (2008) supports the argument that industrial diversity, and not the regional clustering of firms
of a certain branch alone, contributes to economic development. At the same time, the (Marshal-
lian) argument that the proximity of firms increases innovation is still prominent. The pooling of
economic agents in clusters diminishes search and transaction costs. Clusters establish more sta-
ble interactions between economic agents and therefore lead to more stable expectations, i.e. they
contribute familiarity and thus trust (Elsner 2004). More recent empirical work in economics
provides evidence that cultural-ethnic diversity (the diversity of people) has an impact on eco-
nomic development (Florida 2002; Niehbuhr 2006; Damelang et al. 2007; Bellini et al. 2008;
Audretsch et al. 2008).

All these authors conclude that especially cities bring together diverse economic agents,
which raises the possibility of creating new knowledge, inventions and innovations. At the same
time, diversity has the possible benefit of increasing the variety of goods and services, as well as
raising the level of production and consumption (Berliant and Fujita 2007; Bellini et al. 2008). In
general, it is further assumed that diversity helps innovation processes by helping them to avoid
regional (or cluster) lock-ins, i.e. innovation failure, as diversity provides links to outside
economies and other clusters. The topic of diversity is further related to creativity, since diversity
provides an open atmosphere, which encourages creativity. It signals “low entry barriers for peo-
ple [...]” (Florida 2002: 250). Thereby, economic agents can integrate themselves more quickly
into markets and society, as institutional crusted structures are permeable. This might be espe-
cially relevant in creative and artistic milieus. Finally, in the case of economic crises, it contrib-
utes to the reorganization of markets.

Our empirical work seeks to shed light on the topic of creative professions and diversity, both
of which are meant to capture the “creative capacity” of regions. The results contribute by par-
tially explaining the impact of creativity on growth in Germany’s planning regions, between the
years 1995 and 2004.

3 Data and a Descriptive Overview

The economic literature discusses different ways to measure economic development, i.e. growth.
We use two measures of economic growth: a first dependent variable is the labor force growth
from 1995 to 2004; a second dependent variable is the gross domestic product (GDP) per labor
force growth, from 1995 to 2004. Growth in employment is hypothesized to capture changes in
regions’ competitive capacity and technology (Glaeser et al. 1992). Meanwhile, growth in the
GDP per labor force is assumed to capture changes in regions productivity. Productivity is fur-
thermore a determinant of the regional technological capacity, which is also dependent on the
regional stock of knowledge.

In order to measure the number of creative professionals, the “IAB Regionalfile 1975-2004”
data is used. It is a representative sample of 2% of all German employees (persons subject to
compulsory insurance deductions) and includes 1.3 million employment career histories. It is



possible to identify 132 professional groups (by means of a three-digit code). Civil servants, free-
lancers and the self-employed are not recorded in this employment sample; however, in the year
2000 the sample accounted for approximately 70% of the total labor force in Germany
(Bundesagentur fiir Arbeit 2007). An advantage of this sample is the inclusion of the regional
professional composition of the employed persons. Further advantages are the high validity and
the up to date nature of the data (Hamann et al. 2004; Drews 2008).

For the purposes of measurement, creative professionals, engineering, technical, scientific
and IT professionals have been aggregated into a group of technological employees. Whereas the
group of technological employees is characterized as improving “technology in the line of busi-
ness they pursue, and as a result, productivity and growth” (Murphy et al. 1991). This group is
highly creative and innovative. We consider technological employees as a group with knowledge
intensive input and output. For our regression analysis, we calculated the growth among techno-
logical employees from 1995 to 2004, and also took into account the initial size of technological
employees in year 1995, as further independent variables.

Furthermore, the second agent group of creative professionals, the bohemians, are integrated
in the analysis as an independent variable. It is assumed that bohemians are a location factor that
increases economic dynamism and the local atmosphere. Bohemians have a signal role “in iden-
tifying creative milieus” (Wojan et al. 2007). Bohemians themselves are also, according to the
hypothesis, an economic factor. Both growth and the initial amount of bohemians are calculated.
For this reason, the “IABS Regionalfile 1975-2004 data sample is used. The IAB-Regionalfile
also includes data from social insurance provision for artists and publicists, the so called “Kiin-
stlersozialkasse” (Social Welfare Fund for Artists). Therefore, bohemian freelancers are included
in the data set.

The IAB employee’s data is statistically collected by workplace, and both full-time and part-
time employees are included in the data set. Table A.1 in the annex gives a detailed overview of
both groups.

Jacobs (1969) suggests that professional diversity might contribute to the overall develop-
ment of economies. Her argument is that diverse professions bring in diverse knowledge back-
grounds into the production process. We will measure the diversity of creative professionals

K
among technological employees by using a Herfindahl-Hirschman-Index: DIV, = I—Zsf,” ,
k=1

where s, ., is the share of technological employees with profession k in region i in year ¢. This

index thus takes into account only the diversity among technological employees. As an addi-
tional measure of diversity we apply the composition of employees by nationality. Both diversity
measures have been captured by the “IABS Regionalfile 1975-2004” data sample. Cultural-
ethnic diversity is assumed to be important in the knowledge creation process, since more differ-
entiated knowledge increases the possible combination of knowledge and knowledge networks
(Florida 2002).

Besides the creative professionals and the diversity measures as independent variables, we
consider independent variables usually applied in growth regressions, which include the growth
of the population from 1995 to 2004. Additionally, the relative size of the total labor force in the
service sector in the year 1995 is taken into consideration. It is assumed that the service sector
contributes to regional growth, since service businesses tend to bring about more employment
than industrial production. The initial gross domestic product (GDP) per labor force in 1995 is
further included as a variable for measuring possible productivity catch up effects. GDP, popula-
tion, labor force and the service sector’s labor force data are available through Arbeitskreis



“Volkswirtschaftliche Gesamtrechnung der Linder” (2007). We use patent data for measuring
regions’ innovativeness, i.e. as a mechanism for productivity growth (Florida 2002). The patent
data are provided by Schmiedl and Niedermeyer (2006) for the time period from 1995 to 2004,
Ain 2004

), where A re-
Ain1995

and calculated as growth. In general, growth is calculated by: growth =log(

fers to the relevant variables.

The regional level for the empirical analysis are Germany’s 97 planning regions (‘“Raumord-
nungsregionen”). These functional regions are defined according to commuter flows. Due to the
fact that regions have to be seen complementarily with their surroundings, it is an advantage to
take functional planning regions into consideration since regions are not isolated, but are “part of
a spatial economic network [...]”(Nijkamp1993: 1) and of their regional surroundings. The ap-
plied model takes three different region types into consideration. Hence, we employ dummy
variables to control the regional effects on agglomerated, urbanized and rural regions.’ In the re-
gression analysis, the dummy variable for the rural regions is used as the reference category.

Table A.2 in the appendix presents the summary statistics for the creative professions by re-
gion types from year 1995 and 2004. Both in year 1995 and 2004, table A.2 indicates that the
highest relative concentrations of technological employees can be found within the agglomerated
regions (63.1% in year 1995, and 63.3% in 2004). This is also the case for bohemians. The next
maps show the regional distribution of creative professionals.

Figure 1 maps the distribution of the share of technological employees by Germany’s plan-
ning regions in 1995 and 2004. According to the results for 1995, the Bavarian planning region
for Munich had the highest concentration (12.9%) and the East German rural planning region of
Altmark the lowest (3.7%). In 2004, the planning region Munich led with a share of 13.5%,
whereas the planning region Altmark in northern Saxony-Anhalt retained the lowest concentra-
tion of technological employees (3.0%) of all 95 planning regions.

Both in 1995 and 2004 the surroundings of the agglomerated planning regions of Stuttgart
(11.6% and 12.3%), Karlsruhe (10.2% and 10.2%) and Nuremberg (11.0% and 10.9%) exhibited
high shares of technological employees, that can be explained through the regional concentration
of automotive and other industries around Stuttgart and Nuremberg. But also other agglomerated
areas like Frankfurt on the Main (10.7% and 9.8%), the city of Hamburg (9.1% and 9.2%) and
the north-western city of Bremen (9.1% and 8.7%) had high employment rates of technological
employees in 1995 and 2004. In general, we can see a tendency of technological employee con-
centration in the south of Germany and a slightly decreasing share of technological employees in
the north-east and north-west of Germany.

? For further details see also Federal Office for Building and Regional Planning, http://www.bbr.bund.de.



Figure 1: Shares of technological employees in German regions
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Source: IABS Regionalfile 1975-2004, own calculations.

Figure 2 shows the spatial distribution of bohemians in Germany. The three biggest German
cities of Hamburg (2.1%), Munich (2.0%) and Berlin (1.7%), had the highest shares of bohemi-
ans in 1995, but by 2004 Hamburg (2.1%) had lost its relatively dominant position, as the share
of bohemians had grown in Munich (2.1%) and Berlin (2.0%). In 2004, the Saxon city of Leipzig
had the fourth highest share of bohemians (1.7%), followed by Frankfurt (1.6%). In 1995, seven
regions had between 1% and 1.5% shares of bohemians. Three regions had more than 1.5%. In
year 2004, six regions had between a 1% and 1.5% share of bohemians, whereas six regions had
above a 1.5% share of bohemians. In general, between year 1995 and 2004 the shares of bohemi-
ans have increased, especially within the biggest agglomerations.

To sum up, the highest concentration of creative professionals can be found in the south of
Germany. The next step is to investigate the interaction between growth and the share of techno-
logical employees, bohemians and diversity. These explaining factors are meant to capture the
“creative capacity” of a region.



Figure 2: Shares of bohemians in German regions
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Source: IABS Regionalfile 1975-2004, own calculations.

4 Some Empirical Evidence
This section of the paper presents the regression results, which illustrate whether technological
employees and bohemians are contributing to growth in German planning regions. Table 1 shows
the statistical summary, including means and standard deviations of the variables.

The cross-section analysis investigates whether these factors have any positive growth effect
on the labor force and the GDP per labor force, for the subject time period. According to that, the
basic model for the growth of labor force is:

AN, = B, + p,BOH, + B,ABOH , + B.TE, + B,ATE, + p;DIVTE, + B, DIV, + ,SERV,
+ B, APOP. + By AGGL, + B,,URBAN, + ¢,

ey

where AN, is the logarithmic growth of the labor force from 1995 to 2004 in region i. BOH,
is the share of bohemians in 1995, and ABOH, is the logarithmic growth of bohemians from
1995 to 2004. TE, is the share of technological employees in region i in 1995. ATE, is the
growth of technological employees from 1995 to 2004, while DIVTE, is the diversity measure



for technological employees in region i in year 1995, and DIV, is the diversity of employees by

nationality in 1995. We control for the share of the service sector in 1995 with the variable
SERV.. APOP. is the logarithmic growth of population in region i from 1995 to 2004. Dummies

for agglomerated and urbanized planning regions are integrated as AGGL, and URBAN, . The

error term is ¢,. The second basic regression model is:

AGDPN, = p, + p,BOH, + B,ABOH , + B,TE, + B,ATE, + fDIVTE, + B.DIV, 2
+ B,SERV, + B,AN, + B,APAT, + ,,GDPN, + f,,AGGL, + ,,URBAN + ¢,

where AGDPN, is the growth in the GDP per labor force (in 1,000 Euro, at current prices) be-
tween 1995 and 2004. APAT, is the logarithmic growth of patents in region i. GDPN, is the ini-

tial log GDP per labor force in 1995. The other variables are given by equation (1). The estima-
tion of the coefficients in the model was completed using the method of ordinary least squares
(OLS), checked for specification, multicollinearity, distribution of residuals, variance (i.e. homo-
scedastic) and outliers.* Table 2 reports the results for the two basic models, and further results
for two derived models (3, 4).

Table 1: Variable means and standard deviations

Variable Mean Std. Dev. Min. Max. Obs.
Log(labor force in 2004/labor force in 1995) 0.021 0.069 -0.179 0.143 97
Log(GDP per labor force in 2004/GDP per labor

force in 1995) 0.162 0.086 -0.006  0.365 97
Share of bohemians in 1995 0.007 0.003  0.001 0.021 97
Log(bohemians in 2004/bohemians in 1995) 0.253 0.295 -0.375 1.446 97
Share of technological empl. in 1995 0.067 0.019 0.037  0.129 97
Log(technological employees in

2004/technological. employees in 1995) 0.077 0.17 -0.424  0.425 97
Diversity of techn. empl. in 1995 0.102 0.013 0.084 0.141 97
Diversity of people in 1995 0.122 0.082  0.005 0.32 97
Share of service sector in 1995 0.631 0.083 0485 1.146 97
Log(population in 2004/population in 1995) 0.01 0.048 -0.114  0.091 97
Log(patents in 2004/patents in 1995) 0.398 0.291 -0.234 1.361 97
Log(GDP per labor force in 1995) 3.822 0.182 3471 4458 97
Dummy Agglomerated 0.309 0.465 0 1 97
Dummy Urbanized 0.433 0.498 0 1 97

Source: IABS Regionalfile 1975-2004, own calculations.

First of all, as reflected in the adjusted R-squared (R2?), the overall fit of the estimations are
quite good for the two basic models and the derived models (82.3%, 76.1%, 65.6% and 63.5%).
The estimated results indicate that the amount of technological employees and bohemians do
matter for growth, especially in correlation with the dependent variable labor force growth
(AN,). With the exception of the initial share of bohemians, the coefficients tend to have the ex-

* We use Intercooled STATA 9.2 to produce the regression results.



pected signs. In equation (1), the coefficients of ABOH, and ATE, are significant, while in the
regression with the dependent variable GDP per labor force (AGDPN,) the initial share of tech-

nological employees is highly significant.

Table 2: Estimation results

AN AN AGDPN AGDPN
(1) 3) (2) C))
BOH 1,127 (1.372) “1.209 (2.411)
ABOH 0.026%* (0.012) 0.019 (0.023)
TE 0.305 (0.301) 1.524%%% (0.540)
ATE 0.156%** (0.026) 0.052 (0.058)
DIVTE -0.482 (0.295) 20.225504  1.157#% (0.528)  1.093%* (0.539)
DIV 0.006 (0.064)  0.143%* (0.059) 0.132(0.134)  0.294%* (0.123)
SERV 0.082% (0.045) 0.045 (0.049) 0.032 (0.102) -0.041 (0.089)
APOP  0.597%%* (0.095) 0.920%** (0.093)
AN -0.363%% (0.158)  -0.324%* (0.126)
APAT 0.072%%% (0.020)  0.083*** (0.020)
GDPN o -0.304%%% (0.076) -0.253%** (0.071)
AGGL 0.029%* (0.011)  0.025%* (0.011) -0.00066 -0.007 (0.017)
URBAN  0.019%* (0.008)  0.022%* (0.009) -0.023 (0.014) -0.011 (0.014)
Constant -0.037 (0.051) 0.014 (0.056)  1.068%*%* (0.262)  0.987*%* (0.256)
N 97 97 97 97
R2 0.841 0.699 0.761 0.665
Adj. R2 0.823 0.656 0.745 0.635
F-stat. F(10, 86)=45.53  F(12,84)=1624  F(6,90)=47.67  F(8, 88)=21.85

LEGEND: *** p<0.001; ** p<0.05; * p<0.010.

NOTE: Standard errors are in parentheses.
Source: IABS Regionalfile 1975-2004, own calculations.

In the derived model of equation (1), the coefficient of DIVTE, (the diversity among technologi-
cal employees) is not significant. The hypothesis that the diversity of technological employees
does matter for labor force growth cannot be confirmed. The findings suggest rather that a rela-
tive concentration of professions contributes to labor force growth. Conversely, DIVTE, is posi-
tively correlated with the GDP per labor force growth, in equation (2) and (4). That effect is sta-
tistically significant. This result suggests that the diversity of technological employees is linked
to GDP per labor force growth, i.e. productivity. The variable DIV, is positively correlated with
growth. The effect is also statistically significant on a relatively high level in equations (3) and
(4). These results confirm that the diversity of employees by nationality ( DIV,) is an economic
factor.

The variable APOP, has in model (1) and in its derived model (3) an effect on the OLS
model. The coefficients are significant and the hypothesized direction is, as expected, positive.
The initial level of the service sector, variable SERV,, is positive in model (1) and significant at

the 10% level. The variable APAT, is positive as expected and highly significant. In equations



(2) and (4), the regression results for the variables AN, and GDPN, are negative, as expected.

Both are significant at the 1% level. We have used dummy variables for agglomerated and ur-
banized regions. As reference category we use the rural regions. In model (1) and (3) both ag-
glomerated and urbanized dummies are significant, and the observable effect is positive as ex-
pected. Meanwhile in equations (2) and (4) the observable effect is negative, and in model (2) the
dummy variable for agglomerated regions is significant at the 10% level.

The estimation results with standardized beta coefficients documented in table A.3 (see ap-
pendix) suggest that the effects coming from creative professionals is quite large. In equation (1),
the standardized beta coefficients indicate that labor force growth is most highly correlated with
the growth in the population (0.417), followed by the growth of technological employees
(0.388). Also the effect coming from agglomerated regions is quite high (0.195). In equation (2),
gross domestic product (GDP) per labor force growth is most highly correlated with the initial
level in technological employees (0.340), which indicates that productivity growth depends
highly on the creative professional group.

Based upon this analysis, we can conclude that labor force growth is highly correlated with
creative professionals. Further, we have shown that GDP per labor force depends on the level of
creative professionals, i.e. that of technological employees. If we estimate the equations (1) and
(2) without including creative professionals, we get the expected correlation between the diver-
sity of people and the two dependent variables. In theory, the estimates suggest that diversity
among people contributes to economic development.

5 Conclusion

The overall results of this paper indicate that technological employees and bohemians contribute
to growth. Insofar, our results confirm Florida’s (2002) theory that a high level of bohemians and
technological employees foster economic development: the economic success and competitive
advantage of cities, and regions, relies on their creative capacity, since creativity is embedded in
innovation processes. However, despite the fuzzy definition of creative professions, the group of
technological professions and bohemians reflect the best possible effort to measure creativity in
cities and regions. The concept of technological professions and bohemians used here fits into
the theory that creative professions are an essential ingredient of economic growth.

The results presented also allow some tentative conclusions regarding professional diversity,
1.e. the diversity of technological employees. Although the findings indicate that the diversity
among technological employees does not contribute to labor force growth, it gives us weak evi-
dence to conclude that a critical mass (pool) of labor is necessary for regions’ and cities’ devel-
opment. But, since we measured the diversity of the group of technological professions, a
broader definition might lead to other results. If the diversity of technological employees is an
important factor for stimulating GDP per labor force growth, it can be clearly answered with yes.
We have also shown that the diversity of people, i.e. cultural-ethnic diversity, is correlated with
the logarithmic growth of labor force and GDP per labor force. For the two derived models (3)
and (4), the results correspond to our assumption that diversity plays a crucial role in the (knowl-
edge) production process.

We have also demonstrated that labor force growth occurs relatively more often in agglomer-
ated and urban areas, than in rural regions. This corresponds to the fact that especially cities are
vibrant economic places. If the dependent variable is GDP per labor force, the observable effect
is negative. This result indicates a convergence process, although there is little evidence of such.
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We can not within the framework of this paper empirically address the variables processes,
the causality. However, the presented results do allow the conclusion that creativity has an im-
pact on growth. Although there can be no a “one-size-fits-all-regions-approach” to increasing the
number of creative professionals in an area, it is generally important for cities, and regions, to
attract human capital, particularly if the presence of such professionals has been lacking.
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Appendix

Table A.1: Technological employees and bohemians

Technological employees Label
Mechanical and vehicle engineers. 63
Electrical engineers. 64
Architects and construction engineers. 65
Surveyors, mining, metallurgists and related engineers. 66
Miscellaneous engineers. 67
Chemists, physicists, chemical/physical engineers, mathematicians, and civil engineering
technicians. 68
Mechanical engineering technicians. 69
Electrical engineers technicians. 70
Surveyors, chemical, physical, mining, metallurgists, and miscellaneous engineering tech-
nicians. 71
Miscellaneous technicians. 72
Biological/mathematical/physical-technical assistant, chemical and related laboratory

technician workers. 74
Draft persons. 75
Computer related professions. 99
Statisticians, humanists, natural scientists, and pastors. 120
Bohemians

Journalists, publishers, librarians, archivists, museum specialists. 107

Musicians, performing artists, performers, graphic artists, designers, decorators, sign
painters, stage, image and audio engineers, photographers, artists, and professional ath-
letes. 108

Source: IABS Regionalfile 1975-2004.
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Table A.2: Description of the data

Key

frequency
row percentage
col. percentage

Region Type Others Techn.* Boh.** Total***
year 1995

Agglomerated (n=30) 299,635 30,068 3,693 333,396
89.87 9.02 1.11 100

52.98 63.05 67.59 53.89

Urbanized. (n=42) 192,529 13,631 1,343 206,503
92,75 6.6 0.65 100

33.87 28.58 2458 33.38

Rural (n=25) 74,349 3,989 428 78,766
94.39 5.06 0.54 100

13.15 8.36 7.83 12.73

Total (n=97) 570,977 47,688 5464 618,665
91.41 7.71 0.88 100

100 100 100 100

year 2004

Agglomerated. (n=30) 339,324 33,310 4,523 318,824
89.97 8.83 1.2 100

53.32 63.28  66.89 54.2

Urbanized. (n=42) 217,197 15,080 1,728 234,005
92.82 6.44 0.74 100

34.13 28.65  25.55 33.63

Rural (n=25) 79,894 4,251 511 84,656
94.37 5.02 0.6 100

12.55 8.08 7.56 12.17

Total (n=97) 636,415 52,641 6,762 695,818
91,46 7.57 0.97 100

100 100 100 100

Growth, 1995 to 2004****

Agglomerated (n=30) 54 4.4 8.8 -1.9
Urbanized (n=42) 5.2 4.4 10.9 5.4
Rural (n=25) 3.1 2.8 7.7 3
Total (n=97) 4.7 4.3 9.3 5.1

*Technological employees. **Bohemians. *** Total numbers of professional groups.

***QGrowth is log(A in year 2004/A in year 1995).

Source: IABS Regionalfile 1975-2004, own calculations.
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Table A.3: Estimation results, standardized coefficients (beta)

AN AN AGDPN AGDPN
€9) 3) (2) )
BOH -0.057 (1.372) -0.048 (2.411)
ABOH 0.110** (0.012) 0.066 (0.023)
TE 0.086 (0.301) 0.340%*** (0.540)
ATE 0.388*** (0.026) 0.103 (0.058)
DIVTE -0.094 (0.295) -0.043848 0.179%* (0.528) 0.169** (0.539)
DIV 0.008 (0.064)  0.172%** (0.059) 0.126 (0.134) 0.280** (0.123)
SERV 0.099* (0.045) 0.055 (0.049) 0.031 (0.102) -0.040 (0.089)
APOP 0.417**%* (0.095) 0.642*** (0.093)
AN v -0.289%* (0.158)  -0.257** (0.126)
APAT 0.242%** (0.020)  0.279*** (0.020)
GDPN v -0.644%%% (0.076) -0.534*** (0.071)
AGGL 0.195** (0.011)  0.171** (0.011) -0.00358 -0.037 (0.017)
URBAN 0.141** (0.008)  0.161** (0.009) -0.135 (0.014) -0.065 (0.014)
Constant
N 97 97 97 97
R? 0.841 0.699 0.761 0.665
Adj. R? 0.823 0.656 0.745 0.635
F-stat. F(10, 86)=45.53 F(12, 84)=16.24 F(6, 90)=47.67 F(8, 88)=21.85

LEGEND: *** p<0.001; ** p<0.05; * p<0.010.

NOTE: Standard errors are in parentheses.

Source: IABS Regionalfile 1975-2004, own calculations.
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