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1 ABSTRACT

During the last decades science, knowledge asasaksearch and development (R&D) have become main
drivers of Germany’s technological and economidgrarance. In the first instance the creation of new
knowledge depends on innovative companies and shkitied and well-educated employees. That is vitey t
competitive capacity of a region more and more ddpeon the presence of innovative and future-proof
branches of industry and their R&D capability.

However, these innovation capabilities are not Bvepread within the country. More precisely datanf

the German Federal Employment Agency (BundesagdiituArbeit) and Stifterverband der Deutschen
Wissenschaft indicate strong evidence that innowatélated employment is spatially concentratetipaigh

the German city-system is characterised by a coatipaly polycentric structure. In this context espédy

the urban centres and metropolitan regions seeaffdpadvantages concerning innovative processéseW
big agglomerations usually cover various technaalgifields, some districts or even regions show a
relatively strong dependence on single brancheasven firms. This is most likely the case in lesasde
areas, where a broad basis of private researclsgnm in many instances. However, positive example
knowledge-based employment structures can alsddsified in rural areas. But in respect of demppia
change, leading to an increasing lack of humantaiapities and regions are faced with a strongpetition

on innovative companies and related R&D staff. Thaerman districts have different future prospects
concerning innovative and competitive capacity.

The study is carried out on the spatial level ofrin districts (Kreise), focusses on differentleetéent
types ranging from urban centres to rural regionbdiscusses the following main questions:

e To what extent is there a concentration of inn@ratielated employment in Germany?
« Where are the main centres of innovative activitgt ehich special cases can be found?
* Do there exist large-scale disparities within Gergta

* Which trends can be obeserved concerning innovaéated employment - regional convergence or
divergence?

2 INTRODUCTION

During the last decades knowledge, science asasaksearch and development (R&D) have become main
drivers of Germany’s technological and economidqgrarance (BMBF 2010). Particularly in respect of
Globalisation the highly developed countries mard more depend on knowledge and the creation of new
products: Successful innovation activity is associated vtita access to temporary monopoly profits and
strengthens competitive advantages on the natahtegional level.

In the first instance the creation of new knowledgpends on innovative companies and their skéied
well-educated employees. Due to that fact, humanitadahas become the crucial resource in knowledge-
based economies. In this context recent studieshasige the role of tacid knowledge (cf. Polanyi@Qbat

is considered to be the source of all new findiddss implicit form of knowledge is bounded to peopnd

to routines in companies and can only be transthitte personal contact (cf. Nonaka 1994). That iy wh
recent conceptions of the innovation process asdimaieinteraction and learning processes within and
across organisations are main determinants enaigngreation of innovations (Lundvall 1988). Apimam
these intentional knowledge transfers, various @amstlstress the fact that knowledge spillovers, ltiegu
from the quasi-public character of knowlefigeave a significant impact on firms’ innovatiorfoefs (cf.
Romer 1986, Griliches 1992). Out of these mentioasgects theoretical and empirical studies draw the

! “Knowledge is the fundamental resource in our emgiorary economy and learning is the most imporantess”
(cf. Johnson/Lundvall 1994: 24).

% This results from the fact that knowledge can aesth by various firms at the same time (non-rivalFurthermore it
is hard to protect knowledge from unauthorized esagge it is published (non-excludability).
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conclusion that knowledge in many cases is spatialunded and space is a not negligible factor of
innovation.

There exists a varied theoretical framework dealiityy the above-mentioned interface between innomat
and space. Built on evolutionary theories of ecoand technological change (Nelson/Winter 1982siDo
et al. 1988), different approaches, like creatividens (cf. Camagni 1991), learning regions (cforida
1995; Asheim 1996), clusters (cf. Porter 1990) agional innovation systems (cf. Cooke 2001) conside
innovation as a locally embedded process that ailpen so called “untraded interdepencies” (cf. [&tor
1995; Maskell/Malmberg 1999). These concepts ewbie fact that geographical proximity and thus the
concentration of different innovation-related plesyéend to promote the propensity for innovatioor F
instance, the approaches show that innovative feambenefit from geographical proximity as it enés
trustful cooperations and networks (e.g. with comrs, suppliers, service industry or researchtutgins)

as well as it provides opportunities for the ex@®nf tacid knowledge. Apart from that the studigared

out that knowlegde spillovers do not tend to trawekr large geographical distances (cf. Jaffe 1989;
Audretsch/Feldman 1996). Consequently merely firmighin a certain area can benefit from the
accumulation of knowledge and human capital. Thesgects, combined with classical positive benefits
from agglomeration effects, imply the tendency whdvation-oriented firms to concetrate or rather to
cluster. Porter et al. (2001) thereby mention ttia¢ real locus of innovation is at the regionaldi and
that the vitality of the U.S. economy depends agional hubs of competitiveness and innovation’ri@o

et al. 2001: 1).

Hence theoretical work as well as empirical findirguggest that innovation capabilities are not kgven
spread within space. More precisely there is stremglence that innovation-related human capital is
spatially concentrated and especially spaces ¢f témnsity, like big urban centres and metropoliegions,
offer advantages concerning knowledge creatione&eb dealing with the spatial distribution of huma
capital dates back to the 1950s, when Ulimann (L&B8ady identified the crucial role of human talior
regional development and is still vivid in recemtbdtes e.g. respresented by Florida (2002) anthéses
about the creative class. Since then differentistudave shown that human capital tends to clusterajor
urban centres, such as Glaeser (1994) who idahtfidivergent development in the concentrationigifi-h
qualified labour in the US. As reasons for that,identifies the presence of universities in terrhgheir
educational and research functions as well as Wwayes and social amenities. Thus, especially infmva
orientied jobs are considered to be “extremelyiafhatconcentrated, favoring only a small set dafioms in
the world, and empirical studies show this pattemuite stable over time” (Boschma 2009: 4).

Those cities or regions appear to have a privilageidl position in global competition as studigsint out
the relevance of regional stocks of knowledge (@sgembodied in the personnel of university re$eand
private R&D, e.g. Anselin et al. 2000) or the aahility of skilled labour (cf. Czarnitzky/Binz-Hatrott
2009) for regional productivity and innovation pgrhance. But in fact all German regions are inaneghs
faced with global competitors and the need to iab@because also non-high-tech areas or ruralkerap
regions are in growing progress of losing their adages in respect of standardised or labour-inens
production. Concerning this, there can be obserserde positive German examples of highly competitiv
and innovative structures in rather rural areag. (@medical engineering industry in the Tuttlingeeaaor
chemical industry in Oberbayern) that have devealopeependently from the fundamental agglomeration
advantages of dense areas.

But cities and regions are confronted with an iasieg competition on skilled people and relatediriest
proof companies serving the objective of avoidimgir&kiing phenomena with problems like population
losses or unemployment. Moreover, the impact ofagaphic change that leads to an increasing lack of
human capital will intensify the outlined situationfuture. Hence Czarnitzky/Binz-Hottenrott (200®jtice
that “it may be in the government's interest to igesregional innovation policy conducive to the
agglomeration of highly skilled labour and highki@edustry, to remain competitive in the processuottfer
globalisation” (Czarnitzky/Binz-Hottenrott 2009: 9650 the main research questions in this fieldyean
between how to provide advantageous environmemt$nfemvative firms and the question of individual
benefit§ (education opportunities, wage differentials, hility of jobs, living costs, locational
preferences) that enhance spatial mobility of higtential workers.

3 ¢f. theories and empirical work on spatial faatability.
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This article does not claim to answer these questiolly, but merely to open them up to further atebby
showing starting postions of regions for the exagfl Germany. Therefore, the following analysesttry
shed light on the question of spatial distributiand dynamics of innovation-related employment in
Germany. The article discusses the following maiestions:

* To what extent is there a concentration of inn@ratelated employment in Germany?
* Where are the main centres of innovative activity ehich special cases can be found?

« Do there exist large-scale disparities within Gamndespecially between the western and the
eastern part)?

* Which trends can be obeserved concerning innovaéiated employment - regional convergence or
divergence?

3 STATISTICAL DATA AND STUDY AREA

The data used in this paper stem from the GermderBeEEmployment Agency (Bundesagentur fir Arbeit)

and Stifterverband der Deutschen Wissenschaft. pateided by the Federal Employment Agency cover
the workforce paying social insurance contributiand represent about 75 % of total labour. Notfact in

are civil servants, self-employed persons, marbjineimployed people and unpaid family workers.

Stifterverband collects data on research and dpweat for Germany. On a regional level every second
year surveys were conducted querying firms abait thnovation activities.

In this study innovation-related employment is defl by means of three different indicators:

* R&D employment (absolute, R&D employees per 1.0@fpleyees subject to social insurance
contributions)

« High-qualified workers (absolute, high-qualified nkers per 100 employees subject to social
insurance contributions)

« Employment in research-intensive industries and wkedge-intensive services (absolute,
employment in research-intensive industries per Hd@ployees subject to social insurance
contributions)

Concerning R&D employees it is assumed that thesekews highly contribute to the innovation
performance of a region and can be consideredcamitaal factor in innovation creatirThat is why the
study puts its main focus on this employment cateddigh-qualified workers are characterised byesigr
educational qualifications earned in higher coli#geademies, polytechnics or universititéghat is why
they are considered to play an important role iovkedge-intensive society. A similar impact comesrf
employees in knowledge-intensive (business) sesvides those branches, like business, technical or
informative consultancy, market research or adsiadihighly rely on skilled people it is not suging that
there is a remarkable correlation between those itvdicators. Hence the results for employees in
knowledge-intensive (business) services are mestatyvn rudimentarily in this paper, while the foau

be on highly qualified staff. The classification of research-intensive sectsrsarried out by means of
average R&D expenditures of the different indussetors (cf. Legler/Frietsch 2007). The identiflR&D-
intensive branches show R&D expenditures greatm &5 % of turnover. However, using this indicator
one has to bear in mind that not all people empgldpethose sectors are entrusted with innovatideted
tasks. Furthermore, as a general rule employmdat @presents an input indicator that does notvalto
draw any conclusions concerning the efficiencynoibivation activity.

The study is carried out on the spatial level ofr@n districts and district free citites (Kreisedkreisfreie
Stadte). This small-scale perspective, below thellef functionally related regions, opens up toegibility
to indentify the cores of innovative activity aslhas potential special cases. Therefore, the sfadysses

* E.g. Andersson et al. (2005) show that the presefgrivate R&D facilities increases the numbermpatents in a
certain region.

® R&D-workers are commonly well-educated — but ribhighly qualified jobs deal with innovative adtities.

® In addition to that the innovative capability/pmrhance of industrial sectors is higher than timeimtive potentials of
services. Thus, the main emphasis of this studgti®n industry employment.
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on four different settlement types (see Fig. 1)viged by the Federal Office for Building and Regibn
Planning (Bundesamt fur Bauwesen und RaumordnuBR)B

e core cities (dark red)

» urbanised surroundings (red)
» rural surroundings (green)

e rural areas (dark green)

This distinction takes into account spatial relasioips between cities and surrounding areas and
consequently implies the factors of density as waslkpatial proximity. Fig. 1 shows the spatiatgras of

the different settlement types. At a first glancgeccities are rather equally distributed, howetee, big
agglomerations (core cities and urbanised surragslioccur more frequently in the western parts of
Germany. Rural areas, for the most part, are |ddat¢he peripheral parts of Germany - in many sasear

the border.

I core cities
I urban surroundings
rural surroundings

B rural areas

Fig. 1: Settlement types

4 CONCENTRATION OF INNOVATION-RELATED EMPLOYMENT

In 2007 Germany has about 320.000 employees woikitige R&D field. As expected the number of highly
qualified workers is higher and slightly exeeds $)h&5 million mark. Following the question aboue th
concentration of innovation-related employmentatstg-point is the comparison of absolute numhmérs
employees. The general extent of inequality in digribution of innovation-related employment caa b
measured with the Gini coeffcient. Fig. 2 illuststby means of the Lorenz curve that R&D employment
shows the strongest concentration among the chdiferentiations of labour. But also high-qualifiebour
and the high-tech-industry-staff is much more feeason designated locations than workers in tcaditi
branches of industry. This can be regarded asaHiint that innovation-related jobs have a strorajgnity

to agglomerations.
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Looking at the leading districts for the example R&D employment a corresponding pattern can be
observed. 50 % of the R&D staff is concentratefligit about 24 of the 413 overall districts andriisfree
cities. As expected these main sites of privateaeh are located in core cities or their urbanised
surroundings, where nearly 90 % of all R&D persdmméocated. The highest numbers of R&D workeses ar
to be found in the two cities of Munich and Stuttges well as the district of BoblingérThe large-scale
perspective shows that there is a dominance ofdlghern part of Germany, especially regarding Bade
Wirttemberg and Bavaria, which together cover paaalf of the German private research staff. Those
federal states are traditionally considered tanheemain research locations in Germany.

1

—R&D-Employment
0,8
High Qualified Labour

——High-Tech-Industry
0,6

——Other industry

0,4

0,2

0 50 100 150 200 250 300 350 400
Fig. 2: Lorenz curve (413 districts and distri@drcities)

The absolute distribution of high-qualified workeeyveals a little different pattern as those jols even
more related to the big German core cities. Assaltdt is not surprising that Berlin, Munich, Haorg and
Frankfurt hold the leading positions in regard ighly qualified employees. Concerning the absolute
number of employees in research-intensive brandwmse additional and, for the most part, highly
specialised cities appear on the front line (eugiiligshafen: chemical industry).

The observations of employees in absolute numipersicularly the above comparison to the employsfes
the remaining branches of industry, indicate thabvation-related human capital is unequally distied.

But obviously the measure in absolute numbers skbe/estimation as administrative units with a éarg
number of occupants are structurally favoured.rtieoto eliminate these “size effects” relative fars as
well as location quotients convey an appropriatespect. The location quotient is a mesure comparing
characteristics of a regional unit to the charasties on the national level.

The proportion of R&D employees in core cities i®rem than twice the number compared to rural
surroundings or rather rural areas (Tab. 1). hwstsurrounding urbanised areas are able to stittk tive
core cities to some extent, which undelines theakdominance of agglomerations. As shown in Thb.
employment in high-tech-industries is less coneaatt than R&D employment. The disparities between
urbanised and rural parts of Germany are far smaiid core cities even show the lowest proport{diad.

1). This indicates that there are still functiodalisions within research-intensive industries, veupon the
substantial knowledge-creating research and dewedop processes tend to occur in agglomerations.
Otherwise high-density areas commonly do not seemldy a particularly remarkable role for research-
intensive industries, supposedly especially fos iesovation-oriented processes. Concerning highiiigd
people higher concentration patterns again can lsereed as the non core city settlement types are
considerably below the average proportion of Gegmadhe affinity of high-qualified jobs to urban ¢ess

can be generally explained with the presence ohdrigeducational institutions and the existence of
knowledge-intensive branches (especially in busirevices), which eminently rely on the capacity o
human capital.

" Boblingen is located directly next to Stuttgart.
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Fig. 2 shows the proportion of R&D employees in 1i@&n districts and district free cities. Comparihg t
maps of settlement types (Fig. 1) and R&D intengitig. 2) one can also graphically identify the mor
important role of urbanised locations. Besides Rigclearly strenghtens the patterns observed ragard
absolute numbers. The highest shares of R&D workansbe found in the southern part of Germany, her
the cities of Munich and Stuttgart again frame ¢bees of private R&D activity. Besides the Rine-Kkkc
region as well as the Rhine-Main region feature aable R&D intensities. In the northern parts of
Germany especially the region around Hannover, $oify and Goéttingen is worth mentioning. Dense
regions without appreciable private research dgtiare mainly to be found in the eastern and thehno
western part of Germany, especially in the aggletnemns of Westphalia, where traditional branches of
industry are still dominant. Talking about “regidmsiplies the finding that R&D activity tends toudter
independently from administrative units or settlaigpes. The best examples are the regions ofgattit
Hannover, Munich and the Bodensee region, whosserlgtructures can also be proved by means of loca
Moran coefficents that detect local spatial autagation and such cluster structures (not shownArselin
1995).

distribution | distribution | distribution | shares of |shares of |sharesof ||ocali- | Locali-

R&D High-qual. | total R&D High-qual. | research-int. | sation sation

absolute absolute | workforce | employees | employees | Industry quotient | quotient
Settlement Type (%) (%) (%) (per mille) | (%) (%) R&D High-qual
Core cities 46,07 53,18 37,94 14,39 13,85 9,9 1,21 1,40
Urbanised surroundings 41,97 31,97 38,92 12,78 8,11 13,3 1,08 0,82
Rural surroundings 573 7,12 11,36 5,98 6,19 10,1 0,50 0,63
Rural areas 6,23 7,73 11,77 6,28 6,49 10,6 0,53 0,66

Table 1: Distribution of innovation-related emplogmnt 2007

With regard to individual districts a high R&D imsty is obviously connected with the presence of
headquarters or main research centres of majorvative enterprises (cf. Kreuels 2010). While big
agglomerations usually cover various technologitelds (e.g. Munich, where clusters of information
technology, biotechnology as well as automotive aabspace industry can be found) some distriais an
even regions show a relatively strong dependencsimgle branches or even firms - for example the
automotive industry in Wolfsburg. Besides this iestnlikely the case in less dense areas, whereadbr

basis of private research is missing in many ircgan

The well-placed rural surroundings and rural aagasnearly all located in the western part of Geyrand
feature higher densities (Landliche Kreise héhéahte) or are situated in the direct surroundimds
agglomerations or urbanised areas. Generally thasd districts either benefit from large-scale stér
structures or spillover effects (Stuttgart, Munichdleveloped their own clusters (Schweinfurt,
Traunstein/Altotting/Muhldorf) or are home to a daant innovative firm (Dingolfing-Landau). In total
about 45 % of West German rural surroundings anal areas are above the all-German median of R&D
personnel intensity. Mainly this can be traced backact that innovation activity in eastern Geryas
considerably underrepresented - apart from a feim mentres of research (BefliDresden, Jena). 80 % of
the districts in the newly formed states range Wdtwe all-German median. Especially the rural-gesial
districts in the north-eastern parts show low R&&gpnnel intensities. But even the neighbouringidis

of the well-equipped core citites do not seem toelie from spread effects or innovation impulset (c
Gehrke et al. 2010). The proportion of employeesesearch-intensive industrial branches underliig t
innovation capability gap between East and Westfany as the relation between east and west isagitoil
the values of R&D personnel (share of employeassearch-intensive industry: East: 6,4 %; WesH %42).

However, concerning the shares of highly skilletspenel eastern Germany exceeds the former staass (
11,2 %, West: 9,6 %) and seems to have a qualditatdvantage. On the other hand the following data
show a downward trend in the eastern states casth@dth a decreasing qualification level, while vees
Germany can benefit from an ongoing growth of higiplialified people. Another thought-provoking fact
about east German innovation activity affects disathges in productivity. That means that desitth®

® The importance of Berlin for the eastern Germamimtion system mainly results from the citiesesind is not less
associated with relative strength regarding innowaactivity.
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presence of high qualified labour various innovatimtput indicators were considerably below-averafe
Braun 2004). Reasons for this can be traced badkdoabove indicated unfavourable composition of
branches within manufacturing industry as well@frastructural shortcomings, lower capital irgiey or
the lack of big industrial companies (cf. Glinth@d3).

Hamburg

Bréemen

Hanno Beilin

o

RﬁRu}u‘

Dresden

0 to under 5 per mille

5 to under 10 per mille

10 to under 15 per mille
I more than 15 per mille

Fig. 3: Share of R&D personnel per 1.000 employeegest to social insurance contributions 2007

5 DYNAMICS OF INNOVATION-RELATED EMPLOYMENT

The analysis of the development of the spatiakifigtion tries to shed light on the question whettie
existence of qualified human capital in urbanisezha enhances a further agglomeration of entrepaisd
human capital in those dense places. Otherwiseibp@ssegative effects of agglomeration and further
suburbanisation processes, even with respect tavlkdge-intensive functions, can lead to general
decentralisation tendencies (e.g. Bade 2004). ©tetrel of districts the analysis gives hints altbetfuture
positioning of German districs and about possibtare lifecycles of cities and regions.

In general R&D employment in Germany rose by 8,bétween 2003 and 2007. On a large-scale level this
increase can be mainly traced back to the developmeavestern Germany (8,3 %), while the expansibn
R&D personnel in the eastern parts takes place mlaely (5,5 %). This indicates a further divergent
development between former and new states. A giitndad can be observed for high-qualified labdume
eastern states actually show the above mentiongatime trend concerning highly qualified human
resources between 1999 and 2007 (-4,3 %). In cairtvethat the number of high qualified workerdNest
Germany increased by 23 % in the same period.

With regard to settlement types a very slight caigtup process arises, while the R&D employmenigino
in rural surroundings and rural areas has beehtkfigigher than in agglomerations. In particulae R&D
employment in core cities is characterized by greiting tendency both in western and in easterm&ey.
On the other hand urbanised surroundings and anesls have shown highest growth rates since 2003 in
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both parts of the country (Tab. 2). Nevertheles® can not talk about a convergence process dsagee
levels of rural locations were still significantiywer.

Share of Share of 2003 — 2007
Settlement Type West/Eas| R&D personnel 200 R&D personnel 200] (%)
. West 16,2 15,9 -2,8
Core cities
East 9,0 8,8 -2,7
. . West 11,0 13,4 22,5
Urbanised surroundings
East 3,8 49 23,0
. West 7,9 7,3 -6,8
Rural surroundings
East 3,1 3,6 13,5
West 6,2 7,6 24,5
Rural areas
East 2,8 3,8 28,6

Table 2: R&D personnel (per 1.000 employees sulbgesbcial insurance contributions, change 2003-20073)

Contrary to R&D personnel the development of higladdied workforce principally follows the general
German trend that the allover employment in cihas shown an above-average development since 1999
(Geppert/Gornig 2010). Consequently academics sholear tendency to increasingly cluster in cotie<i

and urbanised areas. Fig. 4 suggests that thetegimer growth rates in dense areas of Germany.

125
120
115
110

105

100

95

90

1999 2000 2001 2002 2003 2004 2005 2006 2007

==corecitiecs ==urbanised surroundings  ==rural surroundings rural areas

Fig. 4: Development of high-qualified jobs (settlmhtypes, 1999-2007, 1999 = 100)

But comparing the former western Germany to theéeeastates the above-mentioned diverse development
can be noticed (see Fig. 5). In the western stdtesettiement types, especially rural parts, bierfiefm a
growth of highly qualified labour, what hints at slight catching-up process (cf. Fromhold-
Eisenbith/Schrattenecker 2006). In contrast to ttateastern parts have shown unfavourable dynamids

a turning point in 2005. Thereby they very liketill have been affected by brain drain tendenciewell
qualified young specialists in favour of westergioms (Gans/Kemper 2003, Schultz 2008). Anothesara
for the below-average development must be souglitenlower dynamics of employment in knowledge-
intensive (business) services in East Germany ghotvn). Thus, only the eastern core cities haven bee
marked by a slight increase concerning high-queifivorkers since 1999, because they were mosy likel
participate in the dynamics of knowledge-intengeenomic branches and to offer access to supraraigi
markets (Geppert/Gornig 2010). The developmenthefproportion of high-qualified labour seems to be
more homogenous than concerning R&D employmentesimearly 90 % of the districts and district free
cities show increasing tendencies between 2003280d. For many districts, e.g. in the eastern péart
Germany, the reason lies in the fact that otheustries or less qualified jobs have been even more
characterised by a continuing downward trend. H@wremost districts with a decreasing share of kighl
qualified are located in the eastern part of Gegman
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Fig. 5: Development of high-qualified labour (We&stst, settlement types, 1999-2007, 1999 = 100)

Certainly, on a small scale, a heterogenous dexetap and remarkable deviations can be observeddeyo
the large-scale tendencies. Some districts have bealgiect to enormous changes in recent years&b R
employment or research-intensive industry sevasalicts benefit from structural changes in firntisat e.qg.
shift R&D capacities into a region or enlarge cépas) or firm foundations in high-technology brées.
Like this Hannover, Hildesheim or Fulda as wellnagny districts in Baden-Wirttemberg increased their
R&D intensity. The agglomeration areas thereby befi@m existing structures like the availabilityf
universities and research institutions or evolvetiworks between enterprises and/or politics. Adogydo
Metzger et al. (2008) the example of Nurembergarghows that these factors, together with thetexie

of comparatively big established firms and a breattoral mix built a favourable climate for firm
foundations and innovative activity. Thus, in th@egions obviously even rural districts (e.g. Furdnd,
where the proportion of R&D workers increased fra % (2003) to 10,5 % (2007)) can benefit from
spread effects from metropolitan development. e lvith recent data on firm foundations a strongaghn

of high-tech-start-ups and a corresponding employmgeowth can also occur in less dense areas sutiiea
development of Oberfranken in north-eastern Bava&r@vs. There regional politics also pursue thésgola
setting up and expanding knowledge infrastructsrevell as network structures among the regionalgria
Those policies in order to foster structural chaagd the attraction of innovation-related comparied
corresponding staff become more and more commorthenregional and even on the local level.
Accordingly those objectives e.g. are also beinged by districts in the Rhine-Ruhr area wherditicmal
mining and manufacturing industry still dominate thbour market. An example for that is “Neanddtpar
where the district of Mettmann attempts to attf@gh-value industry on a 10 ha area. Thereby aspiket
proximity to higher education and research insong, location advantages or quality of life were
emphasized. With regard to the attraction of higteptials the latter point seems to play an inéngaole
(Buch et al. 2010). That is why those regionaltsti@s accentuate amenities ranging from cultundl a
leisure time facilities or housing right up to faydiriendly environment. While cities can rely omanous
cultural or comsumption offers, rather rural araiss at scenic aspects or living environment in tustext.

In higly rural-peripheral areas decisions of sinigles have significant effects on the innovatiapability
and the long-term competitive position of a regiéis. an example Dingolfing-Landau or Landshut have
benefit from the automotive industry between 1988 2007. Since 1999 there exists a centre for iatov
and technology ("Landshuter Innovations- und Tetbgiezentrum™) in Landshut, established by a big ca
manufacturer. However, also broader cluster strastun rural areas can lead to continuing growth
concerning innovation activities, as the positivaraple of ChemDelta Bavaria (covering the distriats
Traunstein, Altétting and Mihldorf) shows, wher@ab25 chemical enterprises are located.
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On the other hand the heterogeneity of the devedoprof innovation-related jobs becomes apparent in
negative trends being noticed in various distri@ae-third of German districts or district freeiest have
lost R&D capacities between 2003 and 2007, wherebge again decisions of single firms mainly
influenced these developments. A though-provokiegetbpment is the contiuing downward trend of Berli
that affects the whole East German innovation sysfe.g. Gehrke et al. 2010). However, federal
government and east German regions also pursuegés to particularly foster innovation in the teas
states. A recent example is “InnovationsprogramrohSen-Anhalt 2010/2011” that is adapted to actual
region-specific requirements.

Following comprehensive approach linking R&D empi@nt and high-qualified labour concludes this
paper. Therefore, the innovation-related human lififi@s in German districts and districts freeiast are
regarded by means of two perspectives/questions:

* Proportion (2007) of R&D employment and high-quatif workers above or below German
average?

e Development (between 2003 and 2007) of R&D emplsyaed high-qualified workers above or
below German average?

This leads to the following typification of Germalistrics in each case for both R&D and high-quedifi
staff:

e Leading districts (above-average proportion andrefs/erage development)
» Matured districts (above-average proportion andwelverage development)
» Catching-up districts (below-average proportion ahdve-average development)
e Lagging districts (below-average proportion andbehverage development)

R&D employment high-qualified workers

I | eading districts [ I Matured districts [ catching-up districts [ Lagging districts
Fig. 6: Typification of German districts (R&D emplognt and high-qualified workers)

Concerning R&D employment Fig. 6 strengthens thevakcharacterised patterns as a south-north and a
west-east gap can be identified in respect of roairtres of private research activity. But the olgraitern
shows a heterogeneous development - positive gyatiae trends often proceed in the immediate vigiaf
each other. However, many districs, especiallyrbanised surroundigs, have improved their goodtiposi.
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With regard to highly educated staff the ongoingaamtration processes in favour of core cities el &5
urbanised surroundings become obvious. In conteaittat, noticeable negative trends appear in lpegés
of eastern Germany. Only Dresden and Jena havatatanding knowledge-intensity within East Germany.

Merging the results for R&D personnel and high posds 15 districts (3,6 %) show above-averageltesu
in all four analysed categories. There every carsiole research region (Munich, Stuttgart, Bodensee
Rhein-Main, Braunschweig/Wolfsburg, Nuremberg) aallvas the two lighthouses in eastern Germany
(Jena, Dresden) are represented by one or morecdigall districts are core cities or urbanised
surroundings). Another 10 % of the districts beldogleading districts in one category and catchipg-
districts in the other category. On the other sifithe scale there are 54 out of 413 districts wlygtoomier
future prospects prevail, since those districtkraalow German averages. A closer look indicates th
nearly half of those districts are located in te&/rstates and likewise half of the districs beltmgural parts

of Germany. The other districts lagging behind webpect to innovation-related jobs, for the mast,pare
situated in the northern and north-western part&@fmany (20 % out of 54 can be numbered among the
Rhine-Ruhr area). 20 % of German districts are adtarized by catching-up processes in both, R&D
personnel and well-educated workforce, even thaugtha few of them come from a very low level. The
other districts run through heterogeneous developsnehereby stagnation or shrinking go hand in hand
with a still decent position or simutaneous groptbcesses.

6 CONCLUSION

Analysing spatial aspects of innovation-related leyypent as a main determinant of regional innovatio
activity the study identifies considerable concatidin patterns in favour of core cities and urbaedhisegions

in Germany. However, many positive examples of Kedge-based employment structures exist in rural
areas. As R&D personnel, employment in researa@msitve industries or high-qualified workers are eher
input variables of the innovation process this gtoduld only feature a deterministic point of viewhich
requires further research about the actual roleuaian capital and conditions that foster knowledgeting
processes among workers as well as the generdtionavations. However, regional government initias
conducive to the attraction of highly skilled lalbb@nd high-tectindustry have become very common, even
in rather rural districts. Nevertheless, the presesf universities, research institutions or bussngervices,
the proximity to other innovation-related firms,twerks or resulting spillover-effects seem to betca
requirements for broad innovative activities ardsirate the advantages of dense areas. In rurbdser
dense areas innovative jobs are usually connedtbdspecialisation and thereby often unilateratypended
on the development of single branches or even firms

Since not all regions seem to have a favourablétiposregarding innovation-related employment and
globalisation as well as demographic change vghtién the interregional competition on firms anghhy
skilled people on the local level, politics areesko shape programs to foster innovative actiuitgt to gain
future-proof enterprises. Existing network struesjrthe prospect of access to complementary résearct
infrastructures as well as amenities concernindjtyua life will thereby play an important role.
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