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Research and productivity – 
manufacturing companies in cities 
have an advantage
• Especially productive are companies that are located 

in central urban regions and that engage in R&D

• The regional research systems in major urban regions 

vary greatly

• New federal programs that support knowledge 

transfer should account for differences in the regional 

research ecosystem

467 Report by Martin Gornig and Axel Werwatz

German industry returning to cities
• Analysis of industrial start-up activity in Germany 

between 2012 and 2016

• Cities are becoming attractive again for industrial 

ventures, high-tech as well as low-tech

• Targeted policies can help luring even more industry 

to big cities 
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AT A GLANCE

German industry returning to cities
By Martin Gornig and Axel Werwatz

• Historically, industrial activity was located in cities; after World War II, industry preferred to 
 establish itself in less densely populated regions

• An analysis of German industrial start-up activity shows that more industrial ventures were  created 
in big cities between 2012 and 2016 than in other regions

• Cities like Berlin, Leipzig, and Dresden, which have had little industry so far, were home to many 
industrial start-ups

• The example of Berlin suggests that proximity to research institutions as well as customers makes 
cities attractive start-up locations

• For these new urban potentials to be tapped, cities need adequate policies to solve the conflict 
 between industrial and residential use of increasingly scarce space

FROM THE AUTHORS

“For a long time we have seen mass production in industry, hence a need for wide spaces.  

That led industry to turn its back on cities.  

Today, we are able to produce in small series thanks to digital technologies.  

It then becomes a competitive advantage to be located in cities, close to customers.”  

— Martin Gornig, study author —

The industrial start-up intensity was higher in cities than in other regions in recent years; many high-tech as well 
as  low-tech industrial ventures have been founded in cities
Industrial start-ups per 100,000 in industry (right: in the various technology classes), 2012 to 2016; right: rest of Germany = 100

Berlin

230

63

Hamburg

105

Munich

47

Stuttgart

77

Rhine/Main

66

Rhine/Ruhr
76

Leipzig/Dresden

58

Rest of Germany

Medium-tech

Low-tech

High-tech

Berlin

439
489

254
Hamburg

102
170

68

Munich

161 181

284

Stuttgart

74
122 125

Rhine/Main

122 114
175

Rhine/Ruhr

120 94
152

Leipzig/Dresden

119 125 141

Source: Regional (state level) accounts, Regional Statistical Offices of Germany, authors’ own calculations.
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INDUSTRY IN CITIES

German industry returning to cities
By Martin Gornig and Axel Werwatz

ABSTRACT

Is the German manufacturing industry, which has been leaving 

cities for less densely populated areas since World War II, 

being lured back into urban centers? This report analyses 

industrial start-ups from 2012 to 2016 and derives their pre-

ferred locations. The analysis shows that the start-up intensity 

in large agglomerations is on average almost 40 percent 

higher than in the other regions of Germany. Agglomera-

tions attract start-ups with the advantages they offer, namely 

proximity to both research facilities and customers for the new 

(digital) industry. Accordingly, many new companies are being 

founded in city centers. To tap cities’ growth potential, not only 

must the influx of risk capital, knowledge, and skilled workers 

be secured, but space bottlenecks eliminated as well.

Historically, cities and industry have been inextricably linked.1 
Industrialization in the 19th century resulted in many new 
cities and increasingly fast growth of traditional city centers. 
Additionally, technology and products which further drove 
industrial growth were developed in cities.

Similar to many other industrialized countries, suburban-
ization shaped regional dynamics in Germany after World 
War II. Area-intensive, ground-level production organization; 
flexible truck-based logistics structures; and environmental 
requirements have partly been driving industry out of urban 
centers.2 As a result, density, or the degree of urbanization, 
is negatively related to the share of industrial employment 
in parts of the European Union,3 as an analysis that controls 
for the influence of national regulations shows (Figure 1). 
Compared to the reference regions with low density, the 
industrial share is almost nine percentage points lower in 
very densely populated regions. Even in densely population 
regions, the difference to the low-density reference region is 
still six percentage points. In contrast, Europe’s geographic 
position positively affects the industrial share. The more 
central a region is, the higher its expected share of indus-
trial employment.

Germany benefits from its central location in Europe as it 
makes the EU’s large sales markets easy to access. However, 
even when controlling for factors such as a region’s loca-
tion and its degree of agglomeration, German regions ben-
efit additionally from other favorable (national) conditions, 
such as Germany’s research landscape or its comparatively 
low level of cost (relative to productivity).4

1 Helmuth Croon, “Zur Entwicklung deutscher Städte im 19. und 20. Jahrhundert,” Studium 

 Generale – Zeitschrift für die Einheit der Wissenschaften im Zusammenhang ihrer Befriffsbildungen und 

Forschungsmethoden 9 (1963): 565-575 (in German).

2 Walter Siebel, “Suburbanisierung,” in Handwörterbuch der Raumordnung, ed. ARL – Akademie für 

Raumforschung und Landesplanung (Hannover: Akademie für Raumforschung und Landesplanung, 2005): 

1135-1140 (in German).

3 Martin Gornig und Axel Werwatz, “Industrielle Potentiale in den Regionen der Europäischen Union,” 

(mimeo, Technische Universität Berlin, 2018) (in German).

4 These conditions include, for example, the tax system, labor law, and social systems. 

DOI: https://doi.org/10.18723/diw_dwr:2018-46-1

https://doi.org/10.18723/diw_dwr:2018-46-1
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Germany was strongly affected by industry’s exodus from 
the cities after the end of World War II as its economic power 
is more heavily based on manufacturing than that of other 
European countries.5 Especially in large urban municipali-
ties, the industrial employment share is generally far below 
average.6 However, when looking at both the city together 
with its surrounding area, industry has differing levels of 
significance in the various large agglomerations (Figure 2).7 
In the regions of Stuttgart and Munich, for example, signifi-
cantly more individuals are employed in manufacturing rel-
ative to the number of inhabitants than the national aver-
age. In contrast, the amount of industrial activity is con sider-
ably lower in the Berlin and Hamburg regions. The Leipzig/
Dresden region is on par with the Rhine/Main and Rhine/
Ruhr urban regions.

Different technological specializations are decisive for these 
differences between regions. A breakdown by technological 
category as defined by the OECD8 shows that the Stuttgart 
and Munich regions are particularly strong in high-tech 
industries such as pharmaceuticals, automotive engineer-
ing, mechanical engineering, and electrical engineering. 
Medium-tech sectors such as the chemical and metal indus-
tries are strongly developed in the Rhine-Ruhr and Leipzig/
Dresden regions in particular. Differences are not very pro-
nounced in the low-tech sector: even Hamburg and Berlin 
have average values in the consumer goods and food indus-
tries, which are included in this category.

The following section examines the extent to which indus-
trial start-ups differ from these existing patterns.9

Industrial development patterns are changing

The development conditions and growth patterns of indus-
try are fundamentally changing. In Germany, this change 
is known as Industrie 4.0 (Industry 4.0), the fourth indus-
trial revolution. New digital relationships with customers, 
new data-driven management processes, new generations of 
robots controlled by sensors, and new additive manufactur-
ing technologies make it possible to create and realize new 
industrial production processes and products.10 On the one 
hand, this entails enormous potentials for rationalization, 
which would make entire production steps and occupational 

5 With a share of over 23 percent value added, industry in Germany is particularly important for eco-

nomic performance in an international comparison.

6 See Figure 5 in Christian Franz, Marcel Fratzscher, and Alexander S. Kritikos, “German right-wing 

 party AfD finds more support in rural areas with aging populations,” DIW Weekly Report 7/8 (2018): 76 

(available online).

7 Spatial planning regions used as the observation unit. Spatial planning regions are functional spa-

tial analysis regions comparable nationwide for the purposes of spatial observation and policy advice as 

defined by the Federal Institute for Research on Building, Urban Affairs, and Spatial Development. The 

96 spatial planning regions are between counties and districts in terms of size and generally adhere to 

the borders of the federal states. See the website of the Federal Institute for Research on Building, Urban 

 Affairs, and Spatial Development.

8 Eurostat, Glossary: High-tech classification of manufacturing industries (available online, accessed 

November 8, 2018; this applies to all other online sources in this report unless stated otherwise).

9 This study is based on work sponsored by the Hans Böckler Foundation.

10 Michael Hüther, “Digitalisierung: Systematisierung der Trends im Strukturwandel – Gestaltungs-

aufgabe für die Politik,” IW Policy Paper 15 (2016) (in German; available online).

groups superfluous.11 On the other hand, this enables com-
pletely new sales potentials, for example through small-scale 
and on-the-spot production.12

The importance of spatial price differences or transport costs 
are changing. Accordingly, different scenarios are conceivable 
as to how the spatial pattern of industrial activity may evolve.13 
With regard to the development potentials of agglomerations, 
industrial processes in the high-tech sector—which can fur-
ther divide urban societies—are discussed and potentials 
described for revitalizing previously disadvantaged urban 
districts.14

11 Marc Ingo Wolter et al., “Industrie 4.0 und die Folgen für Arbeitsmarkt und Wirtschaft,” IAB 

Forschungsbericht 8 (2015) (in German; available online); Dauth et al., “German Robots – The Impact of 

 Industrial Robots on Workers,” IAB Discussion Paper 30 (2017) (available online).

12 PricewaterhouseCoopers, Industrie 4.0: Chancen und Herausforderungen der vierten  industriellen 

Revolution (2014) (in German; available online); Yoram Koren, The Global Manufacturing Revolution: 

 Product-Process-Business Integration and Reconfigurable Systems (Hoboken, New Jersey: Wiley, 2010).

13 Bertelsmann Stiftung und Stiftung neue Verantwortung, Auf dem Weg zum Arbeitsmarkt 4.0? Mögliche 

Auswirkungen der Digitalisierung auf Arbeitsmarkt und Beschäftigung in Deutschland bis 2030 (in German; 

available online).

14 Dieter Läpple, “Produktion zurück in die Stadt,” Bauwelt 35 (2016).

Figure 1

Impact of location and urbanization on the share of industrial 
employment in EU NUTS2 regions
2000 to 2015, difference in percentage points

−20
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−10

−5

0

Distance to EU central regiona) Population densityc)

Categoriesb) Categoriesd)

Very near Near Far Very far Average High Very highLow

a)  Travel time by truck to center of the EU (“blue banana”): very near (less than two hours), near (two to eight hours), 
far (eight to 16 hours), very far (more than 16 hours)

b)  Reference category: center of the EU
c)  Low (29 to 285 inhabitants per square kilometer), average (286 to 529 inhabitants/km2), high (530 to 1,053 inhabitants/

km2), very high (more than 1,053 inhabitants/km2)
d)  Reference category: very low population density (fewer than 29 inhabitants /km2)

Note: the center of the EU is a densely populated, banana-shaped corridor spreading from northern England to the Medi-
terranean, encompassing the Benelux countries, parts of Germany, Switzerland, and northern Italy. It is characterized by its 
dynamic and highly integrated economic activity. See Roger Brunet et al, Les villes européennes, RECLUS-DATAR (1989).

To illustrate: the industrial employment share in a region with eight to 16 hours of travel time to the center of the EU is 
approximately ten percentage points lower than in the center of the EU. 

Source: Eurostat; Gornig and Werwatz, Industrielle Potentiale.

© DIW Berlin 2018

The closer to the center of the EU and the less populated a region is, the higher its 
share of industrial employment.

https://www.diw.de/documents/publikationen/73/diw_01.c.578785.de/dwr-18-07-1.pdf
http://www.bbsr.bund.de/BBSR/DE/Raumbeobachtung/Raumabgrenzungen/Raumordnungsregionen/raumordnungsregionen_node.html
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:High-tech_classification_of_manufacturing_industries
https://www.iwkoeln.de/studien/iw-policy-papers/beitrag/michael-huether-digitalisierung-systematisierung-der-trends-im-strukturwandel-gestaltungsaufgabe-fuer-die-wirtschaftspolitik-317419.html
http://doku.iab.de/forschungsbericht/2015/fb0815.pdf
http://doku.iab.de/discussionpapers/2017/dp3017.pdf
https://www.strategyand.pwc.com/media/file/Industrie-4-0.pdf
https://www.bertelsmann-stiftung.de/fileadmin/files/user_upload/Auf_dem_Weg_zum_Arbeitsmarkt_4_0_.pdf
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This analysis takes an empirical approach to the question 
of locational changes in industry. As a working hypothesis, 
it is assumed that newly established companies are most 
likely to provide information about new location preferences 
that also take digital conditions into account. This informa-
tion can help identify possible future locational develop-
ment patterns.15 Accordingly, we analyze where new start-
ups are being founded in Germany. Start-ups recorded here 
are newly established, legally independent enterprises in the 
manu facturing sector according to business registrations.

Agglomerations have high industrial start-up 
intensity

In order to identify new industrial location patterns, it is more 
informative to work with start-up intensity rather than the 
absolute number of start-ups founded. We therefore looked at 
the number of industrial start-ups in the 2012 to 2016 period 
relative to the number of employees in the manufacturing 
sector at the beginning of the observation period (Figure 3).

To begin with, it should be noted that the average start-up 
intensity in the agglomerations mentioned is—with 80 start-
ups per 100,000 employees—almost 40 percent higher than 
in the other regions of Germany.

At the same time, start-up intensities differ strongly between 
agglomerations. Those with the highest intensities are not 
necessarily the regions that have been previously successful. 
This applies particularly to Berlin, where almost four times 
as many companies are founded in the manufacturing sec-
tor than in the rest of Germany relative to the current level 
of industrial employment. The Leipzig/Dresden area, the 
Rhine/Main area, and the Rhine/Ruhr metropolitan area also 
exhibit above-average start-up intensities. Of the agglomera-
tions in southern Germany that have thus far shown a strong 
growth performance, only Munich can boast a high indus-
trial start-up intensity. In the Stuttgart region, on the other 
hand, the number of new industrial start-ups is below aver-
age relative to current employment. All in all, the location 
patterns of start-ups not only indicate that industrial growth 
patterns may be shifting in favor of large cities, but also that 
new hierarchies may emerge between agglomerations.

In order to assess whether the new growth patterns are sig-
nificantly driven by the emergence of a new (digital) high-
tech industry or by simpler consumer-oriented industries 
as well, we assigned start-ups to the technology categories 
of the OECD.16 Figure 4 shows the start-up intensities of the 
agglomerations by technology category relative to the aver-
age development in the rest of Germany.

15 The successful digitalization of existing industrial enterprises is also essential for the medium-term 

performance of large cities. See Ralf Löckener and Martin Gornig, “Bestandsentwicklung als Ansatz zur 

Industrie politik – das Beispiel Berlin,” DIW Wochenbericht, no. 46 (2018) (in German; available online).

16 The areas of “cutting-edge technology” and “high-quality technology” were combined into the “high-

tech” category. For more information see Footnote 8.

Figure 2

Importance of industrial employment in the large agglomerations 
of Germany
Employees per 1,000 inhabitants in 2015, by technology category

High-tech Medium-tech

49

22 24

Rest of Germany

Low-tech

29
19

7

Hamburg

Berlin

18 14
4

27

103

24

Stuttgart

67

23
12

Munich

40

15
19

Rhine/Main

37
27

18

Rhine/Ruhr

36

22 23

Leipzig/Dresden

Note: See Footnote 8 in the main body of the text for further information regarding the classification of industrial sectors by 
technology intensity.

Source: Eurostat, authors’ own calculations.

© DIW Berlin 2018

Industrial employment is above average in the southern metropolitan regions.

http://www.diw.de/documents/publikationen/73/diw_01.c.607776.de/18-47-5.pdf
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The large agglomerations appear to be particularly attractive 
to industrial start-up founders in the low-tech industries. 
In Berlin and Munich, start-up intensity in this category is 
five and three times higher, respectively, than the average in 
non-urban regions. In Hamburg and the Rhine/Main region, 
the start-up intensity in the low-tech industries exceeds the 
reference level by around 70 percent. The start-up intensity 
in the low-tech industries is, however, also above average 
in Stuttgart, Leipzig, Dresden, and the Rhine/Ruhr region. 
This could indicate that digitalization creates new develop-
ment potential in cities, particularly in more traditional con-
sumer goods industries. Digital manufacturing technologies, 
for instance, open the door to profitable, on-demand small-
scale production in the vicinity of customers (customization).

At the same time, agglomerations with well-developed 
research infrastructure also have significantly higher start-up 
intensities in the high-tech industries compared to the other 
regions of Germany. Berlin is leading the way here: relative to 
employment in the manufacturing sector in 2012, more than 
four times as many high-tech companies were founded in 
Berlin than in non-agglomerations. In contrast, the start-up 
intensity in the medium-tech area in Berlin is relatively low. 
Hamburg, the Rhine/Main area, and the Rhine/Ruhr area 
show a similar polarization in their start-up intensity pattern. 
In the Stuttgart region, on the other hand, start-up intensity 
is below average, particularly in the high-tech industries, an 
area in which the region as a whole is currently successful.

Industrial start-ups looking to be near 
universities and customers

Start-up location decisions within cities can point to what 
makes large cities so attractive to industrial start-ups. We 
were able to analyze these location patterns of start-ups in 
Berlin, the largest German city, which has both the highest 
absolute and relative number of start-ups. To this end, we 
analyzed individual level data from the business register at 
the Research Data Center of the Statistical Office Berlin-
Brandenburg.17 To ensure data protection, company loca-
tions were assigned to 60 local areas of Berlin, the “statistical 
planning areas” of the city.18 Start-ups founded in 2013 and 
2014 were also assigned to these planning areas.

Industrial start-ups in Berlin show high spatial concentra-
tion. Of the 155 high-tech start-ups, around a third are located 
in six preferred locations (Figure 5). The largest number of 
high-tech start-ups is located in the urban, western district 
of Charlottenburg, where the main campus of the Technical 
University is located, not far from the Beuth University of 
Applied Sciences. Another preferred location is Adlershof 
in the southeast of Berlin, where a Humboldt University 

17 Jan Klare, “Industriestandort Berlin. Ergebnisse einer Auswertung des Unternehmensregisters”, 

Zeitschrift für amtliche Statistik Berlin-Brandenburg 11, no. 4 (2017): 58-63 (in German).

18 The website FIS-Broker of the Senate Department for Urban Development and Housing provides 

 information on the land use of the planning areas (in German).

Figure 3

Industrial start-ups* in Germany
Per 100,000 employees in the industry, average of 2012 to 2016 
period

Berlin

230

63

Hamburg

105

Munich

47

Stuttgart

77

Rhine/Main

66

Rhine/Ruhr

76

Leipzig/Dresden

58

Rest of Germany

*Genuine businesses

Source: Regional (state level) accounts, Regional Statistical Offices of Germany, authors’ own calculations.

© DIW Berlin 2018

Berlin had the most industrial start-ups between 2012 and 2016 relative to its level of 
industrial employment.

http://fbinter.stadt-berlin.de/fb/index.jsp
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campus and large technology park are located.19 The fact 
that these locations are rife with in-demand specialists for 
the start-ups plays a considerable role.

Low-tech industrial start-ups are also strongly concentrated 
in a few locations. In this technology area, more than a third 
of all start-ups are founded in the six most popular locations 
(Figure 6). These preferred locations are all in the highly 
dense city center of Berlin. One reason could be that the city 
center provides the proximity to customers that is a key con-
cern in consumer-orientated production. For now, consumer 
goods industries are still dominated by mass production. 
However, through the use of additive manufacturing tech-
nologies (3D printing), small-series production is becoming 
increasingly inexpensive. Accordingly, individual customer 
demands can be dealt with directly and more  easily—and it 
is advantageous if the customer is right around the corner.

Conclusion: politicians must set the right course 
for a re-urbanization of industry

The spatial location patterns of industry are changing. This 
applies not only to the international division of labor but to 
the regional patterns within Germany as well. An analysis of 
industrial start-up activity in Germany indicates that agglom-
erations can benefit from the new (digital) production oppor-
tunities. The need for spatial proximity to research institu-
tions and consumers seems to be the main reason (digital) 
industrial start-ups favor agglomerations.

From a growth policy perspective, the city can thus increasingly 
become an incubator for the revival of industry. The expansion 
of high-tech industries and the development of new growth 
potentials in consumer goods industries will likely strengthen 
Germany’s competitive position in the world in the long term.

From a regional policy perspective, industry’s possible re- 
urbanization tendencies are assessed differently. On the one 
hand, they could widen the existing gap in economic per-
formance between urban and rural areas. On the other, a 
general re-urbanization trend in industry would counteract 
a further polarization of growth processes to a few south-
ern German centers in Bavaria and Baden-Württemberg.20

However, newly founded companies must turn into sustain-
able, growing industrial enterprises to actually transform 
the potential of digitalization into a revival of big cities as an 
industrial location. Policies can support these growth pro-
cesses in many ways, such as by improving access to risk 
capital, intensifying knowledge transfers, or increasing the 
availability of specialists from home and abroad.21

19 Lars Handrich, Ferdinand Pavel, and Sandra Proske, “Standort Berlin-Adlershof: kräftige Impulse für 

die Stadt,” Wochenbericht des DIW Berlin, no. 4 (2008): 41-46 (in German; available online).

20 Alexander Eickelpasch und Rainer Behrend, “Industrie in Großstädten: Klein, aber fein,” DIW Wochen-

bericht, no. 32/33 (2017): 639-651 (in German; available online).

21 Alexander S. Kritikos, “Berlin: a Hub for Startups but Not (Yet) for Fast-Growing Companies,” DIW Eco-

nomic Bulletin, no. 29/30 (2016): 637-644 (available online); Kirsti Dautzenberg et al, “Studie über schnell 

wachsende Unternehmen (Gazellen),” Ramboll und Creditreform, im Auftrag des Bundesministeriums für 

Wirtschaft und Technologie (2012) (in German; available online).

Figure 4

Industrial start-ups* in Germany by technology category
Per 100,000 employees in the respective technology category, 
 average of 2012 to 2016, throughout: rest of Germany = 100

High-tech Medium-tech Low-tech

Berlin

439
489

254

Hamburg

102

170

68

Munich

161 181

284

Stuttgart

74
122 125

Rhine/Main

122 114

175
Rhine/Ruhr

120
94

152

Leipzig/Dresden

119 125 141

*Genuine businesses

Source: Regional (state level) accounts, Regional Statistical Offices of Germany, authors’ own calculations.

© DIW Berlin 2018

Low-tech start-ups are the largest group among all industrial start-ups in all metropol-
itan regions.

https://www.diw.de/documents/publikationen/73/diw_01.c.78378.de/08-4-2.pdf
https://www.diw.de/documents/publikationen/73/diw_01.c.540061.de/diw_econ_bull_2016-29-4.pdf
https://de.ramboll.com/media/rde/2012-10-11-empirische-studie-gazellen
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The increasing shortage of space in agglomerations may also 
prove to be an important bottleneck. The limited availabil-
ity of affordable living spaces in city centers is putting pres-
sure on politicians to create additional housing, especially 
in large cities. At the same time, city centers offer decisive 
growth advantages for the new (digital) industry due to the 
proximity to high-quality research and solvent customers. 
Indeed, analyses of fast-growing industrial companies have 
indicated that they will retain their locations close to the city 
center even during expansion.22

Thus, a central task for politicians will be to resolve conflicts 
of land use between residential and commercial properties. 

22 Technical University of Berlin, “Aufgespürt: Raumprofile schnell wachsender Industrieunternehmen,” 

Projektbericht am Institut für Stadt und Regionalplanung (ISR) (2017) (in German).

An essential contribution to this could be made by an active 
use of legal planning instruments for the mixed residential 
and commercial use of buildings, for example the “urban 
areas” introduced in zoning laws in 2017. In particular, new 
solutions that enable both residential and commercial use 
of buildings are in demand.23 At the same time, traditional 
forms of fixed planning specifications, such as commercial 
property protection statutes, would have to be made more 
flexible. In many cities, there is currently also a lack of effi-
cient area monitoring.

23 In some North American and European metropolises, there are now examples of such “urban fac-

tories." Dieter Läpple, “Perspektiven einer produktiven Stadt,” in Urbanisierung durch Migration und 

Nutzungs mischung, ed. Klaus Schäfer (Bielefeld: transcript Verlag, 2018) (in German).

Figure 5

Preferred locations for high-tech industrial start-ups 
within Berlin

8

14
6

7

6

11

Top 6 areas:   52

Number of start-ups, 2013 and 2014

All areas:   155

Note: Statistical planning areas are used as space units, see Footnote 18 for more details.

Source: Statistical Office of Berlin-Brandenburg, authors’ own calculations.

© DIW Berlin 2018

The science park Adlershof is among the most popular locations for 
high-tech industrial start-ups.

Figure 6

Preferred locations for low-tech industrial start-ups 
within Berlin

35 29

17
27

29

20

Top 6 areas:   157
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Note: Statistical planning areas are used as space units, see Footnote 18 for more details.

Source: Statistical Office of Berlin-Brandenburg, authors’ own calculations.
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New industrial companies in the low-tech category prefer to be located in the central 
districts of the city.
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FROM THE AUTHORS

Manufacturing firms in agglomerations have a higher productivity than companies in peripheral or rural regions. 

— Alexander Schiersch, study author —  

 

Companies in cities benefit from the knowledge that is generated by universities, research institutes and other companies. 

— Heike Belitz, study author — 

AT A GLANCE

Research and productivity – manufacturing 
companies in cities have an advantage
By Heike Belitz and Alexander Schiersch

• Analysis of an extensive data set on German manufacturing companies shows that companies with 
R&D activities and located in central urban regions are especially productive

• The regional research systems in major urban regions vary greatly

• This makes specific research and technology policy support for the knowledge transfer between 
local companies and research institutes necessary

• For new measures on the federal level, such as the transfer initiative for companies included in the 
recent coalition agreement, the varying regional effects should be considered early on

Companies in urban regions are on average more R&D intensive and more productive than companies 
in  urbanized and rural regions
Labour productivity and R&D intensity in the manu facturing sector by spatial planning regions in 2015

©DIW Berlin 2018Sources: SV Wissenschaftsstatistik, VGRdL; authors‘ own calculations. 
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ABSTRACT

Companies invest in research and development (R&D) to 

safeguard their competitive ability and increase productivity. 

Using extensive company data for Germany, the study shows 

that manu facturing companies that engage in R&D activities 

and that are located in a central urban agglomeration are 

especially productive. They additionally benefit from knowl-

edge created by R&D activities of other companies and public 

research. However, the regional research systems in major 

urban regions are very different. These differences require 

tailored support by research and technology policy for the 

development of regional research and innovation systems on 

a region-by-region basis. The goal should be to reinforce the 

regional transfer of knowledge among companies, universities, 

and non-university research institutes. Regional differences 

must be taken into account when devising policy because 

 uniform programs on the federal level will have different 

effects depending on the research region.

Germany’s manu facturing sector comprises more than 
23 percent of the country’s added value, which means in 
international comparison it has an above-average significance 
for the country’s economic output. Among individual compa-
nies, however, there are clear differences. For the most part, 
their productivity is driven by technological progress and 
in-house investment in research and development (R&D). 
The regional environment also plays a role. Urban agglom-
erations have a number of advantages that could increase 
the success of the companies located in them. The advan-
tages range from availability of knowledge and highly quali-
fied specialists to the spatial concentration of customers and 
access to larger markets at lower transport costs. Alongside 
its own R&D, company productivity is thus influenced by the 
economic and demographic structure of its region.

In the first section of the present study, extensive official 
data for manu facturing companies in Germany was used 
to examine whether regional characteristics have an influ-
ence on their productivity, in addition to their investment 
in R&D. Both the level of urbanization and location of the 
region were considered. The second section compares the 
various R&D capacities of the regions in Germany in the pri-
vate and public sectors, as well as their technological orien-
tation, based on regional data on R&D personnel and patent 
applications. The leading urban regions in which industrial 
research is concentrated are the focus of the study; exem-
plary here is Berlin, as it has recently caught up a little to 
the other regions in Germany. The unit of investigation is 
the spatial planning region (Raumordnungsregion, ROR).1

Total factor productivity of industrial companies 
highest in urban regions

The regional economic literature postulates that the advan-
tages of urban agglomerations lead to higher corporate pro-
ductivity. Data for manufacturing companies was used to 
verify whether or not this can be confirmed. In the first 

1 Spatial planning regions are administrative or (at least partially) functional regions for analysis and 

policy recommendations. In Germany, they are defined by the BBSR. The country’s 96 spatial planning 

regions are between districts and administrative districts and in general, respect the borders between the 

German states. Also see BBSR.

Research and productivity – manufacturing 
companies in cities have an advantage
By Heike Belitz and Alexander Schiersch

DOI: https://doi.org/10.18723/diw_dwr:2018-46-2

http://www.bbsr.bund.de/BBSR/DE/Raumbeobachtung/Raumabgrenzungen/Raumordnungsregionen/raumordnungsregionen_node.html
https://doi.org/10.18723/diw_dwr:2018-46-2


477DIW Weekly Report 46+47/2018

RESEARCH AND DEVELOPMENT

step, micro data from the official statistics were used to cal-
culate the companies’ total factor productivity (TFP). TFP is 
a measure of productivity used as an indicator for the tech-
nological capacity or the total efficiency of all factors used 
in production. TFP is highly correlated with labor produc-
tivity but contrary to the latter, it is not distorted by produc-
tion’s capital intensity.

We linked the estimated TFPs to two key spatial indicators 
of the Federal Institute for Research on Building, Urban 
Affairs and Spatial Development (Bundesinstitut für Bau-, 
Stadt- und Raumforschung, BBSR) in order to study the rela-
tionship between spatial characteristics and productivity.2 
The first key indicator has three possible values and meas-
ures a region’s level of urbanization.3 The second one meas-
ures the region’s location and has four possible values rang-
ing from “very central” (e.g., Munich) to “very peripheral” 
(e.g., a rural municipality in Western Pomerania).4 These 
two characteristics of regions differ despite some overlaps, 
since there are also spatial concentrations of companies in 
regions with low population density.

It is presumed that the TFP of companies in urban and 
very central regions is higher than in rural or very periph-
eral regions. A simple graphical comparison of unweighted 
means of TFP values confirms this (see Figures 1 and 2). The 
figures show the distance to the average value for Germany 
(differences between the mean of logarithmized TFPs, 
approximately equal to the percentage difference).5 The aver-
age TFP of companies in very central locations is thus sig-
nificantly higher than the German average and also much 
higher than the average TFP of companies in peripheral or 
very peripheral locations (see Figure 1). The expacted differ-
ence can also be found in the second figure. Companies in 
urban regions are on average considerably more productive 
than companies in rural regions (see Figure 2).

These descriptive results do not permit conclusions about the 
strength or significance of the relationship among the TFP, 
spatial structure, and location since other influencing factors, 
such as the effect of the business cycle, are not considered. 
And a company’s productivity is likely to be strongly influ-
enced by its R&D activity. Moreover, companies with research 
activities are more likely to be found in urban regions with 
a dense population of highly qualified specialists, universi-
ties, and non-university research institutes. The above-aver-
age TFP in urban regions could thus also be driven by com-
pany investing in R&D.

2 The data are available on the municipality level.

3 The key indicator “settlement structural characteristic” (siedlungsstrukturelle Prägung) is based on 

the settlement structural parameters of population density and the proportion of settled surface area.

4 The BBSR determines the key “location” indicator using an accessibility analyses. Commuter flow is 

the key factor here. This also takes a region’s economic importance into consideration. For detailed infor-

mation on the two key indicators and on the allocation of each by municipality, see Bundesinstitut für Bau-, 

Stadt- und Raumforschung, (in German; available online, accessed on October 16, 2018).

5 The values are calculated as the difference between the average logarithmized TFP of all companies 

in the data set and the average logarithmized TFP of the companies in the respective regions. For  smaller 

values, the “log difference” equals the percentage difference between two variants. To be precise, two points 

in the figure are contrasted as follows: ln(TFPa) − ln(TFPb) = c  or TFPa = ecTFPb. The TFP of 

companies in very central regions is therefore e0,18 or roughly 20 percent greater than the German average.

Figure 1

Log-difference in average total factor productivity  between re-
gions (types of locations)
Manufacturing industry, Years 2003–2014, equals approximately 
percentage differences divided by 100
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Sources: BBSR (Federal Institute für Research on Building, Urban Affairs and Spatial Development); Research Data Centre of 
the Statistical Office; AfiD Panels manufacturing firms; authors’ own calculations.
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Companies in central regions show an above average productivity.

Figure 2

Log-difference in average total factor productivity between 
 regions (level of urbanization)
Manufacturing; Years 2003–2014, equals approximately percentage 
differences divided by 100
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Sources: BBSR (Federal Institute für Research on Building, Urban Affairs and Spatial Development); Research Data Centre of 
the Federal Statistical Office; AfiD Panels manufacturing firms; authors’ own calculations.
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Companies in urban regions show an above average productivity.

https://www.bbsr.bund.de/BBSR/DE/Raumbeobachtung/Raumabgrenzungen/Raumtypen2010_vbg/Raumtypen2010_alt.html?nn=443270
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Therefore, the relationship among the key regional indica-
tors, R&D activity of individual companies, and the additional 
explanatory variables is verified using a simple regression 
analysis (see Table 1). The urban or central regions serve as 
reference group in the estimations. According to economic 
theory and the findings presented (see Figures 1 and 2), on 
average the TFP of companies in peripheral areas must be 
lower than that of companies in central locations. Further, 
companies in rural regions should have a lower TFP than 
those in urban regions. In the estimations, these relation-
ships should show up in the form of negative coefficients. 
And the magnitude of the negative coefficients should also 
increase with increasing distance to the urban agglomeration.

The results of the regression analyses confirm the expected 
relationships (see Table 1). First, the more peripheral or 
rural a company’s location, the lower its TFP (see Columns 1 
and 2). Second, in-house R&D activities are a key deter-
minant of TFP (see Column 3). Assuming the absence of 
additional influencing variables, companies with own R&D 

activities have a TFP that is around 70 percent higher.6 When 
all explanatory variables have been taken into consideration 
(see Column 4), the basic relationship remains. In other 
words, a company in a less densely populated area has a lower 
TFP than a similar company in a very central location. Yet, 
the differences between the locations are now much smaller 
than they were in the simple comparison (see Columns 1 and 
2 or Figures 1 and 2). For example, the TFP of a company in 
a very peripheral area is now around six percent lower than 
the TFP of a company in a very central location.

However, a company’s own R&D activities remain a key 
influencing variable. Companies that engage in research and 
development (measured as a binary variable) have a 11 per-
cent higher productivity than companies located in the same 
type of region but without R&D activity.

Companies with strong investment in R&D in urban or cen-
tral areas benefit the most from the advantages of urban 
agglomerations  – such as knowledge transfer  – result-
ing from the R&D activity of other companies and public 
research.

R&D in regions…

concentrated in manufacturing on urban regions

Around 60 percent of corporate researchers are employed in 
urban regions that account for around half of all employed 
people and only 40 percent of people employed in the manu-
facturing sector.7 Half of the business R&D personnel are 
located in only 11 of 96 spatial planning regions, which 
include nine urban regions and two urbanized regions. 
Stuttgart and Munich, where one-fifth of all researchers in 
the German business enterprise sector y are employed, are 
at the top of the ranking by a clear margin.

R&D intensity is measured by the proportion of business 
enterprise R&D personnel among all employed people. 
Ingolstadt has the highest R&D intensity, followed by the 
Darmstadt and Stuttgart regions (see Table 2).8 The major-
ity of company R&D in Germany takes place in the manu-
facturing sector, which employs 80 percent of R&D person-
nel. And the R&D personnel in the scientific research and 
development service sector (five percent) probably conducts 
most of its research for the manu facturing sector. Since 
the majority of R&D takes place in and for manu facturing 
industry, it is possible to approximate the R&D intensity of 
regional manu facturing sector using the ratio of business 
R&D personnel in a region to the number of employees in 

6 The percentage difference (deviation) in semilogarithmic functions is given by exp 

(β − 0,5 * V (β))  −  1. Peter E. Kennedy (1981). "Estimation with Correctly Interpreted Dummy 

 Variables in Semilogarithmic Equations." American Economic Review 71 (4), p.801.

7 With regard to R&D personnel in the private sector, the data for spatial planning regions (ROR) are 

based on special analysis of the Wissenschaftsstatistik of the Stifterverband, a company collecting data on 

private research activities in Germany. The figures on employed persons were  acquired from the data on 

rural districts in the Regional Accounts (Volkswirtschaftlichen Gesamtrechnung der Länder, VrGL).

8 To improve recognition, some planning regions are designated by central city instead of using the 

BBSR designation. For example, Darmstadt stands for the Starkenburg planning region.

Table 1

Ordinary-least-squares estimation of the correla-
tion between total factor productivity and spatial 
density

 Dependent variable: total factor productivity

(1) (2) (3) (4)

Very central – –

(Reference group)

Central −0.176*** −0.0336***

(0.00519) (0.00118)

Peripheral −0.314*** −0.0486***

(0.00556) (0.00156)

Very peripheral −0.528*** −0.0569***

(0.0122) (0.00290)

Urban – –

(Reference group)

Urbanized −0.175*** −0.00835***

(0.00567) (0.00126)

Rural −0.295*** −0.00587***

(0.00592) (0.00142)

R&D 0.536*** 0.111***

(0.00426) (0.000913)

Time effects Yes

Industry effects Yes

Federal states effects Yes

Constant 7.127*** 7.056*** 6.736*** 5.728***

(0.00353) (0.00276) (0.00282) (0.00327)

Observations 174,860 174,860 174,860 174,860

R2 0.024 0.016 0.083 0.963

Sources: BBSR (Federal Institute für Research on Building, Urban Affairs and Spatial Development); 
 Research Data Centre of the Statistical Office; AfiD Panels manufacturing firms; authors’ own 
calculations.

Level of significance: * p<0.1, ** p<0.05, *** p<0.01

© DIW Berlin 2018
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this sector (see Table 2). In this assessment of the research 
intensity of manu facturing companies, the Munich region 
ranks first. Berlin (no. 6) and Frankfurt/Main (no. 8) also 
have a relatively R&D-intensive manu facturing , which is not 
discernible when looking at the ratio of R&D personnel in 
companies to all employed people, where they show up as 
no. 18 and no. 14 respectively. Conversely, some regions also 
descend in the ranking when the focus is R&D intensity in 
the manu facturing sector : Ingolstadt went from no. 1 to no. 7 
and Heilbronn from no. 7 to no. 14, for example (see Table 2).

Universities and non-university research 
institutions

University research personnel are distributed among the 
various types of areas to a similar extent as they are among 
companies: a good 60 percent of the R&D employees in these 
fields work in urban regions. And almost 70 percent of R&D 
personnel in non-university research institutes are located 
in cities. However, private and public research in individual 
regions have a very different significance. Strong industrial 
research is not supported by strong public research every-
where.9

The third-largest research region in Germany, Berlin, is char-
acterized by a high proportion of research in the public sec-
tor. The capital has the most R&D employees in government 
research institutes and after Munich, has the second largest 
number of university-affiliated researchers (see Figure 3). 
Among the strongest research regions in Germany, with 
a proportion of 70 percent of R&D personnel in the pub-
lic  sector (government research institutes and universities), 
only Aachen has a higher proportion than Berlin (60 per-
cent), followed by Hamburg (47 percent).

Significant growth of R&D jobs in cities

Between 2003 and 2015, the R&D personnel in both public 
and private sector grew by around 35 percent. In some strong 
research regions (Stuttgart, Heilbronn, and Braunschweig), 
the growth occurred in the private sector. In other regions, 
the number of R&D personnel expanded in all three sectors: 
private, government research institutes, and universities. In 
Berlin, the number of R&D personnel grew primarily in the 
public sector and the business enterprise sector made the 
lowest contribution (see Figure 3).

In recent years, absolute growth in R&D personnel was 
highest in urban regions (see Figure 4). Over time, it has 
also grown in urbanized regions as well. Most recently the 
expansion in R&D personnel has been increasingly driven 
by (manu facturing) companies.

In comparison to regions where research abounds, the R&D 
personnel in companies in Berlin has shown the weakest 
growth since 2003 – paralleling Munich and Darmstadt (see 

9 Also see Alexander Eickelpasch, “Private R&D Not Necessarily Drawn to Areas with High Public R&D,” 

DIW Economic Bulletin no. 45 (2016): 517-526 (available online).

Figure 3

R&D personnel of the 10 spatial planning regions with the 
 highest research output by sectors
Full-time equivalents; years 2003 and 2015
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Berlin and Munich have the most researchers in the public sector.

Table 2

R&D personnel of companies in the spatial planning regions with 
strongest research in Gemany 2015

 
Type of 
region

Share of  region in 
R&D personnel

Share of R&D personnel in employment

 
 
 

Total Manufacturing Total Manufacturing

  Percent Rank

Stuttgart urban 12.5 3.2 13.1 3 3

Munich urban 9.8 2.2 19.0 5 1

Darmstadt urban 4.0 3.2 17.7 2 2

Braunschweig urbanized 4.0 2.8 11.3 4 4

Frankfurt urban 3.7 0.9 8.5 14 8

Berlin urban 3.3 0.7 11.1 18 6

Düsseldorf urban 3.2 0.8 5.2 17 18

Heidelberg urban 3.2 2.0 11.2 8 5

Nuremberg urban 2.7 1.4 6.6 11 15

Heilbronn urbanized 2.5 2.0 6.7 7 14

Cologne urban 2.5 0.8 6.5 16 16

Ingolstadt urbanized 2.3 3.3 11.0 1 7

Hamburg urban 2.1 0.7 8.1 20 9

Ludwigshafen urban 1.9 1.8 7.6 10 10

Bielefeld urban 1.7 0.8 3.5 15 20

Sources: SV-Wissenschaftsstatistik; authors’ own calculations.

© DIW Berlin 2018

https://www.diw.de/documents/publikationen/73/diw_01.c.547080.de/diw_econ_bull_2016-45-1.pdf
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Figure 5). However, the initially dramatic decline in R&D per-
sonnel was halted in 2007. At that point in time, the down-
swing turned around and since then, the number of R&D 
personnel in companies in Berlin has grown at a pace met 
only by Stuttgart and Braunschweig. In the latter cities, how-
ever, growth was driven more strongly by major corpora-
tions – particularly in the automotive sector – than in Berlin. 
In Berlin, small and medium-sized companies have a higher 
share on total R&D investments than SMEs in the six com-
parative German cities.10 The major corporations with 1,000 
and more employees in Berlin had a share on private R&D 
expenditure of just under 57 percent, while in the compara-
tive regions that share was at almost 84 percent.11

High-tech research in Berlin and Munich extremely 
diverse

Some of the R&D activity in companies and some public- 
sector research institutes in natural sciences or technical 
fields results in patent applications .12 Patents can be classi-
fied to a region based on the address of both the applicant 
and the inventor. While classification by inventor address 
gives information on the place of invention, and thus the 

10 The comparative regions encompass the core cities (urban regions) and the immediate suburbs of 

the six major cities: Hamburg, Munich, Cologne, Frankfurt, Stuttgart, and Düsseldorf.

11 Julian Kahl, “Innovationserhebung Berlin 2016 – Innovationsverhalten der Berliner Wirtschaft,” 

 Technologiestiftung Berlin (2017) (available online).

12 One current assessment of patent applications in the regional clusters with the most patents world-

wide showed that companies apply for the majority of patents. The share of universities and public-sector 

research institutes is greater than ten percent in only a few clusters. Among the German patent clusters, 

at 12 percent the proportion in Berlin is the highest. Kyle Bergquist, Carsten Fink, and Julio Raffo, “Identify-

ing and ranking the world's largest clusters of inventive activity,” WIPO Economic Research Working Paper, 

no. 34 (2017) (available online).

researcher’s workplace, in the case of companies the appli-
cant’s address is often the company’s headquarters. This 
is why patents by inventor place of residence were used to 
assess research capacity by region.13

Since patent data also contains information about the tech-
nology of the invention, it is possible to create technologi-
cal profiles of the regional R&D. The technological speciali-
zation of the spatial planning regions by high-tech field was 
studied here based on regional patent applications to the 
European Patent Office (EPO) by inventor place of residence. 
Both the OECD and Eurostat provide regional patent data. 
The OECD differentiates among five high-tech fields: bio-
technology, information and communication technologies, 
pharmaceuticals, medical technology, and nanotechnology.14 
Eurostat relies on a different definition from the three major 
patent offices of Europe, the U.S., and Japan for high-tech 
fields and presents data for six high technologies: aviation 
technology, communication technology, computer technol-
ogy, lasers, microorganisms/genetic engineering, and semi-
conductors.15 The data are available for the period up to 2012.

The number of patent applications to the EPO with inventors 
in Germany has remained approximately the same within 
the study horizon. The proportion of patent applications in 

13 If the number of patent applications by applicant address exceeds the number of inventor  addresses, 

this means that many headquarters of major corporations are located in one region. This applies to 

 Munich, Stuttgart, and Düsseldorf. On the contrary, Berlin, Nuremberg, and Karlsruhe are the regions with 

many patents but weak representation of major corporations’ central management functions.

14 OECD, Patents by regions (available online, accessed on June 1, 2018).

15 Eurostat, Patent applications to the EPO at regional level (available online, accessed on June 1, 2018).

Figure 4

Increase in R&D personnel by sectors and types of regions
Full-time equivalents; Years 2003–2015
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Most new R&D jobs are created in urban regions.

https://www.technologiestiftung-berlin.de/fileadmin/daten/media/publikationen/170308_Innovationserhebung_Berlin_2016.pdf
http://www.wipo.int/edocs/pubdocs/en/wipo_pub_econstat_wp_34.pdf
https://stats.oecd.org/index.aspx?r=85052
https://ec.europa.eu/eurostat/documents/3433488/5439457/KS-NS-06-010-EN.PDF/20b71abd-9fd4-445d-b29c-3636bb714d6d?version=1.0
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the selected high-tech fields according to the OECD defini-
tion was 35 percent in 2012, and according to the Eurostat 
definition it was only 13 percent.

Since R&D personnel are concentrated in urban regions, 
most patents were applied for by inventors in these regions 
(56 percent). As expected, the proportion of urban areas 
in high-tech patents according to the OECD definition is 
somewhat higher at 62 percent and in the Eurostat defini-
tion, at 67 percent. The ten planning regions with the most 
 patents in Germany are all urban regions (see Table 3). At 
the top of the ranking in 2012, Stuttgart and Munich were the 
 strongest research regions. However, the ranking changed 
when we look at high-tech patents. In Munich, Berlin, and 
Heidelberg, the proportion of patent applications in high-
tech fields is significantly higher than the share in all patents 
according to both definitions. In Stuttgart and Düsseldorf, 
the converse is true.

Regional specialization in the selected high-tech fields was 
measured by relative patent share (RPS). To calculate the 
RPS, a region’s share of patent applications for a technology 
field was compared to its share of all patent applications in 
Germany. The measuring unit “relative patent share of pat-
ents p in technology field t in planning region r (RPAtr)” indi-
cates whether or not a region has a higher share (positive 
value) or lower share (negative value) of the patents applied 
for in technology field t than the total patents.16

In both classifications, specialization in high-tech fields is 
particularly high in Berlin, Heidelberg, and Munich (see 
Figure 6). On the contrary, other strong research regions such 
as Stuttgart, Düsseldorf, Cologne, and Bielefeld are not spe-
cialized in these high-tech fields. Regional technology profiles 
have hardly changed since the beginning of the 21st century.

Berlin has the most specialization advantages in the high-
tech fields examined here, namely, in ten of the 11 technol-
ogy fields from the combined OECD and Eurostat classifi-
cations (see Table 3). In other words, Berlin has the highest 
diversity of high-tech research in comparison to the regions 
with the most patents, followed by Heidelberg (specializa-
tion in seven technologies). The variety of high-tech research 
in Bielefeld, Stuttgart, and Düsseldorf, on the other hand, 
is comparatively low.

Conclusion: strengthen regional transfer of 
knowledge among companies, universities, 
and non-university research institutes

Manufacturing companies that invest in their own R&D 
boost their productivity. These Companies furthermore bene-
fit from the advantages of urban agglomerations: for exam-
ple, knowledge transfer via the R&D activity of other com-
panies and public-sector research in close spatial proximity. 

16 RPS is calculated and converted to ensure that the values are between -100 and 100:  
RPAtr = 100 × tanh ln ((ptr ) / ∑r ptr) / ( ∑t ptr / ∑tr ptr)).

Figure 5

Change in R&D personnel of companies in regions with strong 
research 2003–2015
Spatial planning regions with R&D personnel of more than 13,000 
(full-time equivalents) in companies in 2015. 
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Since 2007, the R&D personnel of companies in Berlin is growing again.

Table 3

Spatial planning regions with the most patent applications at the 
EPO in Gemany 2011/12

Shares in patent applications
Specialized in high-tech fields

Total High-tech

Spatial planning 
region

EPO 
applications

According to 
OECD

Eurostat OECD Eurostat

Percent Number

Stuttgart 7.7 6.0 6.4 1 2

Munich 7.2 10.6 13.5 2 4

Düsseldorf 4.2 2.9 2.4 2 1

Frankfurt 4.2 6.4 4.3 4 2

Nuremberg 3.8 4.7 5.9 2 3

Berlin 3.1 5.7 5.7 5 5

Heidelberg 2.7 4.1 5.3 4 3

Cologne 2.6 2.0 1.8 3 2

Bielefeld 2.1 1.1 1.1 0 0

Karlsruhe 2.1 2.2 2.3 1 3

Selected regions total 39.7 45.7 48.8 – –

Sources: OECD, Eurostat; DIW Berlin calculations.
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In urban regions, on average companies conduct more R&D 
and are more productive than in urbanized and rural regions.

However, urban regions in Germany vary when it comes to 
the scope and intensity of research in private sector, in the 
public sector, and with regard to technological profile. Due 
to their extensive company R&D, Munich and Stuttgart are 
clearly at the top of the research ranking by region, followed 
by Berlin, which along with Munich has the most researchers 
in the public sector (universities and non-university research 
institutes). And unlike Stuttgart, Berlin and Munich special-
ize in high-tech research and are highly diversified as well. 
The R&D personnel that works in and for manu facturing 
has developed more dynamically in Stuttgart and Berlin 
than in Munich in recent years. In Berlin, private research 
resumed its growth in 2007, although major corporations 
con tributed significantly less to this than they did in com-
parable regions. These differences among urban regions 
strong in research require support from individual research 
and technology  policies aimed at developing region-specific 
research and innovation systems. The goal must be to rein-
force the regional transfer of knowledge among companies, 
universities, and non-university research institutes. With 
its new transfer initiative, the federal government plans to 
“...support companies as they implement the results of sci-
entific research in products and processes.”17 The initia-
tive must account for regional differences, as federal-level 
 programs have different impacts on the implementation of 
R&D results in companies.

17 See “Ein neuer Aufbruch für Europa. Eine neue Dynamik für Deutschland. Ein neuer Zusammenhalt 

für unser Land,” Coalition agreement among CDU, CSU and SPD, (2018) (in German, available online).
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Figure 6

High-tech specialization of the spatial planning regions with the 
highest patent output 2011/12
Relative patent advantage (RPA), measured between −100 and 100
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Sources: OECD, Eurostat; authors’ own calculations.
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The research regions Berlin, Munich, and Heidelberg are specialized in high-tech.
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