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Key  
Takeaways
1 The COVID-era public and private investment  

influx into Germany’s digital technology R&D 
is reversing amid inflation, fiscal consolidation, and 
geopolitical pressures coming from the Zeitenwende.

2 Germany’s future in an EU that is among the  
top-tier technology powers requires a pro-

found and rapid transition of the country’s R&D 
strengths into data-intensive, systems-centric ar-
eas of IoT and deep technology that are linked to 
the domestic manufacturing base. New policy ap-
proaches in three areas – money, markets, and 
minds – are needed.

3 New technologies such as robotics, artificial  
intelligence (AI), advanced material science, 

biotech, and quantum computing tend to have 
broad general-purpose applications. But uncoor-
dinated funding vehicles, universities’ civil claus-
es, and restrictive visa and onboarding guidelines 
for skilled foreign workers slow innovation in these 
sectors and hamper German techno-geopolitical 
competitiveness. 

4 In the mid-term, Germany could look at a  
scheme to bundle the Future Fund together 

with new institutional investment in a sort of em-
bryonic German Sovereign Wealth Fund, with a pro-
portion of funding specifically geared toward strate-
gically important VC endeavors. 

1 Ryan Browne, “Start-up founder predicts a shakeup in Germany’s blue-chip DAX index, with tech taking over by 2030,” CNBC, November 17, 2021: 
https://www.cnbc.com/2021/11/17/germanys-dax-index-will-be-taken-over-by-tech-in-2030-says-wefox-ceo.html (accessed April 22, 2022). 

Introduction
Confidence in Germany’s technology ecosystem was, 
until recently, at an all-time high. By building on a ro-
bust research and development (R&D),  investment, and 
startup base, the country’s digital sector was on course 
to displace manufacturing in terms of DAX-market cap-
italization by 2030.1 The benefits of this would have ex-
tended well beyond stock traders’ portfolios. A booming 
digital sector was to form a central plank of Germany’s 
future techno-geopolitical power: success would build 
the launch pad for German efforts to establish a Euro-
pean digital sovereignty based on “freedom-to-choose” 
technologies, enhanced resilience, and avoidance of 
technology dependencies that geopolitical rivals could 
exploit. The situation now is looking more tenuous. 

Russia’s war, rising energy prices, and inflation are tak-
ing a toll on the worldwide availability of capital for 
the technology sector. Private investors are withdraw-
ing from the German digital sector at an alarming rate. 
The German federal government is also turning to-
ward fiscal consolidation with an eye on a balanced 
2023 budget. At a time when Berlin is prioritizing de-
fense modernization and renewable energy transfor-
mation, support for the country’s innovation industrial 
base could weaken dangerously if sufficient resources 
are withheld from the R&D behind digital technologies.

Germany has a highly differentiated economy fueled by 
cluster-based innovation, political federalism, a fami-
ly-centric Mittelstand, and diffuse national research net-
works. This decentralized structure for innovation has, 
of course, historically been a strength. Highly developed 
niche capabilities proved globally competitive in the in-
dustrial era. But that era has largely ended. Today, at a 
time when network effects are key to international com-
petitiveness in data-intensive platforms, AI, and cloud 
computing,  Germany must better exploit its comparative 
advantages in the digital sector to address the three in-
terconnected challenges of money, markets, and minds.

This is not just about Germany’s position in the world. 
Innovation is the key to global geostrategic ambitions. 
Ultimately, the trajectory of the German innovation 
ecosystem will define Europe’s evolving role as a great 
power in strategic technologies and as a champion for 
democratic technology governance.



The Geopolitics of Digital Technology Innovation

4

REPORT

November 2022

The State  
of Play
Innovation requires an ecosystem comprising money, 
markets, and minds that is able to transition Germa-
ny’s R&D strengths into advantages in data-intensive, 
systems-centric areas of the Internet of Things (IoT) 
and deep technology that boost the domestic man-
ufacturing sector. COVID-19 brought positive shifts 
in the structure of German and European innovation, 
especially in money. Indeed, across Europe, startup 
funding increased from approximately €40 billion in 
2020 to €106 billion in 2021, creating an explosion of 
321 European unicorns, venture capital-backed com-
panies with a valuation of at least $1 billion. Ger-
many alone had 55. It also had 26 decacorns, which 
were valued at more than $10 billion.2 Venture cap-
ital investment in Germany more than tripled be-
tween 2020 and 2021, reaching €17.4 billion in 2021.3 
During this time, funding of deep technology, which 
includes robotics, AI, sensors, advanced material sci-
ence, biotech, and quantum computing, also dou-
bled in Europe and accounted for 21 percent of to-
tal venture capital raised in 2021. The money flow 
was so profound that it shifted frontier technologies 
to the areas of quantum and post-quantum cryptog-
raphy, virtual reality health care, AI-based drug re-
search, cognitive computing, and silicon photonics. 
 Germany found itself particularly well positioned in 
robotics and sensor technologies due to the work of 

2 Atomico, State of European Tech 2021 (December 9, 2021), p. 28:  
https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf (accessed April 22, 2022).

3 Ernst & Young GmbH, ”Startup-Barometer Deutschland” [Startup-Barometer Germany], January 2022:  
https://assets.ey.com/content/dam/ey-sites/ey-com/de_de/news/2022/01/ey-startup-barometer-2022.pdf (accessed April 22, 2022).

4 Henning Kagermann, Karl-Heinz Streibich, and Katrin Suder, “Digital Sovereignty: Status Quo and Perspectives,” acatech IMPULSE, (March 25, 2021), p. 13: 
https://www.acatech.de/publikation/digitale-souveraenitaet-status-quo-und-handlungsfelder (accessed April 22, 2022).

5 Germany ranks second, behind the United Kingdom, as a European location for unicorns with primary (25) or secondary (26) hubs.  
Two of Europe’s top five digital hubs are in Germany. 

6 In publicly traded technology companies, Germany leads Europe with three (SAP, Infineon, and Delivery Hero). Germany’s private sector technology 
landscape includes established players such as SAP, Deutsche Telekom, Infineon, and Bosch, and digital service entrants such as Delivery Hero, 
N26, HelloFresh, and Zalando. Of the 10 largest technology deals in Europe in 2021, four involved German companies (Celonis, Gorillas, N26, and 
Trade Republic), followed by two each in the UK and the Netherlands. Europe’s largest venture capital-backed exit was AUTO1Group’s initial public 
offering in February 2021.

7 Oliver Noyan, “Europe tech investment to reach $100 billion in 2021,” EURACTIV, December 9, 2021:  
https://www.euractiv.com/section/digital/news/europe-tech-investment-is-reaching-100-billion-annually (accessed April 22, 2022).

8 European Commission, “Europe’s next leaders: the Start-up and Scale-up Initiative”, COM(2016) 733 final, November 22, 2016:  
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2016%3A733%3AFIN (accessed April 22, 2022). 

9 Ibid. 

10 World Fund ($406 million), Bayern Kapital ($238 million), Heal Capital ($122 million), Atlantic Food Labs ($117 million),  
Earlybird ($88 million), and Visionaries Club ($85 million).

11 Just 4 percent of total funds are from pension funds in the DACH region compared to 28 percent in Scandinavia.

12 Atomico, State of European Tech 2021 (December 9, 2021), p. 57: https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf  
(accessed April 22, 2022).

companies such as Q.ANT and Franka Emika,4 and the 
country is now developing capabilities in areas such 
as next-generation personal aircraft (at Lilium), bio-
pharma (at BioNTech), and defense AI (at Helsing.ai).5

Despite being a European technology innovator in 
certain sectors,6 Germany still lags behind com-
petitors in other geographic regions. US and Chi-
nese technology players may be market leaders, but 
those from the UK, Canada, South Korea, and Israel 
also race to capture, control, and commercialize in-
novation in areas ranging from social media platforms 
to deep technology. Even Europe’s largest technol-
ogy company, ASML (market capitalization $352 bil-
lion), pales in size to Microsoft ($2.5 trillion) or China’s 
Tencent ($601 billion). Europe, in fact, has only 7 per-
cent of the world’s technology market capitalization.7 
And although it annually generates roughly the same 
number of startups as the United States, Europe has a 
higher startup stagnation rate (45 percent compared 
to 37 percent).8 That difference – partially attributed 
to easier access outside Europe to markets, late-stage 
capital, and talent – has led to a “scale-up” trap that 
has cost the EU approximately one million jobs and €2 
trillion in GDP over the last two decades.9

Germany also lags in financing. Its largest venture 
capital funds are small compared to those in the US 
and China.10 Its pension fund investment remains low, 
too.11 Meanwhile, 61 percent of all European late-stage 
investment that involves companies on the verge of 
market success includes at least one US investor, and 
95 percent of all European late-stage funding exceed-
ing $250 million involves an American or an Asian in-
vestor.12 US capital accounts for more than 50 percent 

https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf
https://assets.ey.com/content/dam/ey-sites/ey-com/de_de/news/2022/01/ey-startup-barometer-2022.pdf
https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf
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1 – KEY CRITICAL 
EMERGING  
TECHNOLOGY  
R&D HUBS

GERMAN RESEARCH  
CENTER FOR ARTIF IC IAL  
INTELLIGENCE (DFKI)
BREMEN

MUNICH  
QUANTUM  
VALLEY

JÜLICH  
RESEARCH  
CENTER

CYBER 
VALLEY
TÜBINGEN

of total investment in  Germany and is particular-
ly present in late-stage investment.13 Worryingly, this 
investment is drying up as European central banks 
 respond to  inflation, and  geopolitical risk arising from 
Russia’s invasion of Ukraine decreases global institu-
tional investors’ willingness to fund the digital sector.

• BAVARIA’S CONSORTIUM-BASED QUANTUM 
INITIATIVE binds the research networks of the Fraun-
hofer Society, the Max Planck Society, and the Techni-
cal University of Munich (TUM) into a Center for Quan-
tum Computing and Quantum Technologies (ZQQ). 
The Center is at the heart of a Munich-based tech-
no  logy park that also includes private sector players 
such as IBM, whose Q System One is used in Ehnin-
gen.14 While Q System One operates with 27 qubits, IBM 
aims to  finalize its 1000+ qubit-chip as soon as 2023.15 

• CYBER VALLEY is Europe’s largest AI research 
 cluster. It brings together the Max Planck Institute for 
Intelligent Systems, the University of Tübingen, and the 
University of Stuttgart with private sector actors such 

13 Atomico, State of European Tech 2021 (December 9, 2021), p. 253: https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf 
(accessed April 22, 2022).

14 Max Planck Society, “Munich Quantum Valley – a leap forward for quantum science and technology,” (January 12, 2021):  
https://www.mpg.de/16258573/munich-quantum-valley (accessed April 27, 2022).

15 Jay Gambetta, “IBM’s roadmap for scaling quantum technology,” IBM, (September 15, 2020):  
https://research.ibm.com/blog/ibm-quantum-roadmap (accessed April 27, 2022).

as Daimler, Bosch, Amazon, and BMW. Cyber  Valley is 
developing a €180 million campus in Tübingen.

•  THE JÜLICH RESEARCH CENTER’S COLLAB-
ORATION with Canadian company D-Wave led to 
 Europe’s first 5000-qubit quantum computer. The ul-
timate aim is a moonshot integration of the device in-
to Jülich’s supercomputing infrastructure, which is 
set to go online in mid-2024. The Federal  Ministry 
of Education and Research has allocated €76.3 mil-
lion to Jülich’s QSolid collaborative project, in which 
25 companies and research institutions – includ-
ing the  Leibniz Institute of Photonic Technology, the 
Karlsruhe Institute of Technology, Ulm  University, 
the Free University of Berlin, and the  University of 
 Cologne – are joining forces to build a complete quan-
tum computer based on cutting- edge technology.

• T H E G E R M A N R E S E A RC H C E N T E R FO R 
 ARTIFICIAL INTELLIGENCE (DFKI) is one of the 
world’s oldest and largest AI research bodies. It has 
facilities in seven cities that work in fields  including 

Source: Authors’ own illustration

https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf
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image recognition, simultaneous translation, 
 robotics, and cognitive assistants.

Germany’s embryonic technology champions are con-
sequently compelled to seek non-European funding as 
they grow from startup to mature market player. They 
are also compelled to face an uncomfortable paradox: 
the greater their success, the greater the stake held by 
American and Chinese venture capital and institution-
al investors. At the same time, German and Europe-
an finance pursues only a limited “going out” foreign 
and direct investment (FDI) strategy to seek opportu-
nities in regions beyond national or EU territory. Lack 
of capital, fear of risk, regulatory differences, and do-
mestic dependencies all hamper going further afield. 
European venture capital flowing into the US is much 
less than that which is flowing the other way. The re-
sult is that Europe is largely absent from global tech-
nology investment. It is often on the sidelines in the 
competition for innovation.

An additional disadvantage Germany faces is its limit-
ed ability to draw on talent outside Europe, which puts 
it behind in the global competition for the best minds. 
Europeans comprise an overwhelming 85.9 percent of 
German start-up workers, while only 6.6 percent hail 
from Asia, 2.2 percent from North America, and 5.4 per-
cent from elsewhere.16 In contrast, two thirds of Silicon 
Valley workers in engineering and computer science 
were born outside the United States. Moreover, 52 per-
cent of US unicorns have at least one founder born 
outside the country. In Germany, one in five founders 
has a migration background,17 and a mere 15 percent of 
German founders are women. Equally striking, only 1.3 
percent of European funding went to founders belong-
ing to ethnic minorities.18 

It is true that Germany’s technical research system 
has matured in recent years, facilitated by liberalized 
university admissions policies for international STEM 
(science, technology, engineering, and mathematics) 
students and a strong economy. Here, Germany has 
been helped by geopolitical tailwinds: developments 

16 Bundesverband Deutsche Startups e.V., “Deutscher Startup Monitor 2021” [German Startup Monitor 2021] (October 2021):  
https://deutschestartups.org/wp-content/uploads/2021/10/Deutscher-Startup-Monitor_2021.pdf (accessed April 24, 2022). 

17 Tom Schmidtgen, “Every fifth start-up has a founder with a migration background on average,” Startbase, (April 28, 2021):  
https://www.startbase.com/news/jedes-fuenfte-start-up-hat-gruenderin-oder-gruender-mit-migrationshintergrund/ (accessed April 24, 2022). 

18 Atomico, State of European Tech 2021 (December 9, 2021), p. 134: https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf 
(accessed April 22, 2022). 

19 European Commission, “2030 Digital Compass: the European way for the Digital Decade,” COM(2021) 118 final, March 9, 2021:  
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52021DC0118 (accessed April 24, 2022). 

20 Joe Miller, “‘Silicon Saxony’ aims to be EU chipmaking hub,” Financial Times, December 16, 2021:  
https://www.ft.com/content/75841b94-196e-466f-ad1b-72d3809c33fc (accessed April 24, 2022). 

21 Sonderkommission zu institutionellem Antisemitismus, Rassismus und Fremdenfeindlichkeit, Bericht der Sonderkommission zu institutionellem 
Antisemitismus, Rassismus und Fremdenfeindlichkeit in der Landespolizei Sachsen-Anhalt [Report of the Special Commission on Institutional 
Anti-Semitism, Racism and Xenophobia in the Saxony-Anhalt Police Force] (March 2021): https://mi.sachsenanhalt.de/fileadmin/Bibliothek/Politik_und_
Verwaltung/MI/MI/2._Aktuelles/20210228_Bericht_Sonderkommission_Druckversion.pdf (accessed April 24, 2022).

that have pushed IT talent out of southern eurozone 
countries, the Middle East, and, most recently, war-
torn Ukraine and authoritarian Russia. But Germany 
still lacks the flexible labor conditions, salaries, ben-
efits, and research resources to attract and retain 
top talent. The United States, Canada, and the Unit-
ed Kingdom are still winning that race at a time of a 
global IT labor shortage. 

The information and communications technolo-
gy (ICT) talent gap is a key hindrance for Germany’s 
global technology position and, ultimately, for Euro-
pean security. The EU has set a target of having 20 
million ICT specialists by 2030,19 but Germany is pro-
ducing just 70,000 of them annually. Silicon Saxony 
has a worker gap of almost 30,000 in its semiconduc-
tor sector.20 Saxony-Anhalt, the site of Germany’s fu-
ture semiconductor production base, faces an even 
more acute struggle of attracting European and global 
talent from areas like South and East Asia, the Middle 
East, and Africa. In both German regions, political and 
social environments that, in some instances, tolerate 
right-wing extremism, racism, and xenophobia, add to 
the challenges.21 Insufficient staffing at Germany’s cy-
ber agencies, such as the Federal Office for Informa-
tion Security (BSI), the Cyber Innovation Hub of the 
German Armed Forces, and the recently established 
Cyber Agency in Halle, remains another top strategic 
constraint, and one that may lead to difficult choices 
when setting and pursuing priorities.

Some of the most dynamic innovation ecosystems 
in digital technology have developed in small, open 
economies facing a persistent security threat from 
a geopolitical rival. That existential threat can cre-
ate a sense of national mission that facilitates an in-
terdisciplinary approach to state-supported R&D and 
overcomes the challenges of a small domestic market. 
This is the case in Taiwan, Estonia, South Korea, and 
 Israel, all of which have developed globally competi-
tive technology innovation ecosystems, often close-
ly linked to their defense sector. As a middle power 
that lacks a sense of imminent geostrategic danger, 

https://soet-pdf.s3.eu-west-2.amazonaws.com/State_of_European_Tech_2021.pdf
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 Germany relies on the EU market to bolster its am-
bition to be a hub for innovation. But the limits of EU 
regulatory convergence have become more evident, 
and  Germany should shift its market-building strat-
egy toward using open standards and open source 
software as a means to lower barriers for digital tech-
nology R&D on the supply side. Greater economies of 
scale can also help to counterbalance the strengths 
of Germany’s technology competitors in areas such 
as market size (US, China) or mission- driven cohesion 
( Israel, Taiwan, South Korea). 

The Current 
Policy  
Approach
German innovation policy is most intensely focused on 
basic R&D.22 The country already allocates 3.13 percent 
of GDP for spending on it, and the Ampel government 
has set an ambitious goal of increasing that to 3.5 per-
cent. Current German spending accounts for 31 per-
cent of total European R&D expenditure.23

Commercializing research remains a challenge for 
Germany, however. For decades, the Central Innova-
tion Program (ZIM) has aimed to promote R&D with-
in the Mittelstand. But ZIM is underfunded and cannot 
meet demand for its services.24 It has accepted no new 
funding applications since October 2021. To help rem-
edy the situation, the government launched the EXIST 
program in 2017, which fosters entrepreneurship and 
commercialization of academic research. A signature 
entity of the governing coalition, the planned Agency 
for Transfer and Innovation (DATI), represents another 
effort to commercialize German research. DATI would 

22 Basic R&D is defined as research aimed at generating a more complete, theoretical understanding of fundamental aspects of technology  
as opposed to applied research, which tends to be more easily commercialized. 

23 Federal Ministry of Education and Research, Research and Innovation (2021):  
https://www.datenportal.bmbf.de/portal/en/research.html (accessed April 25, 2022). 

24 Federal Ministry of Economic Affairs and Climate Action, “Zentrales Innovationsprogramm Mittelstand” [Central Innovation Program Mittelstand], 
(October 7, 2021): https://www.zim.de/ZIM/Redaktion/DE/Meldungen/2021/4/2021-10-06-aussetzung-zur-antragsannahme.html  
(accessed April 24, 2022).

25 Federal Ministry of Economic Affairs and Climate Action, “Zwölf hubs, ein digitales netzwerk,” [Twelve hubs, one digital network], 
https://www.de.digital/DIGITAL/Redaktion/DE/Dossier/digital-hub-initiative.html (accessed April 26, 2022).

26 Federal Ministry of Economic Affairs and Climate Action, “Start-up-Strategie der Bundesregierung,” [Start-up-Strategy of the Federal Government], (June 
21, 2022): https://www.bmwk.de/Redaktion/DE/Dossier/Digitalisierung/start-up-strategie.html (accessed July 19, 2022)

offer opportunities to test incentives for commercial-
izing university research, support would-be academ-
ic entrepreneurs, and connect these individuals to the 
private sector. Finally, the Ministry of Economic Affairs 
and Climate Action’s Digital Hub Initiative aims to co-
ordinate innovation among  Germany’s 12 recognized, 
geographically-dispersed innovation hubs, which each 
specialize in a specific sector, to give local R&D and 
commercial technological strengths the capacity for 
nationwide scalability.25 

In addition, the Venture Tech Growth Financing Pro-
gram, a pre-COVID-19 joint initiative of the govern-
ment and the Kreditanstalt für Wiederaufbau (KfW), 
the country’s investment and development bank, pro-
vides startups with loans worth €50 million annual-
ly. Already in its first 100 days, the Ampel government 
outlined an ambitious approach with its first govern-
ment-wide Start-Up Strategy, with a 10-point to-do 
list on everything from capital to data access.26 Most 
importantly, the Start-Up Strategy envisions that state 
and private pension funds will be required to mobilize 
a portion of their investment into VC. Together with 
the 2021 Zukunftsfund, this is an important stop-gap 
measure for the collapse in post-COVID venture capi-
tal, particularly for high-risk deep tech areas.

Paradoxically, the Ampel government has also be-
gun to deprioritize funding for projects that facili-
tate technology ecosystems through scalability, in-
teroperability, and open source development. In a fit 
of absentmindedness or, perhaps, by design, the co-
alition initially cut funding for DATI, digitizing edu-
cation, the Gaia-X cloud architecture of standards, 
and the Sovereign Tech Fund to support open source 
software development for security, resilience, and 
technological diversity. Sacrificing these efforts to 
implement Germany’s post-COVID-19 fiscal consoli-
dation could prove shortsighted by adversely affect-
ing German downstream technology and cybersecu-
rity innovation. Such limitations on R&D ecosystems 
in dual-use applications have traditionally weakened 
defense innovation, one of the greatest global   sources 
of technological discovery, with spillover effects into 
economic and geopolitical competitiveness. 
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This trend is not new in Germany. The country’s 
universities and Hochschulen, led by the  University 
of Bremen in 1986, have instituted so-called “ civil 
 clauses” (Zivilklausel) to restrict research to non- 
military applications.27 More than 70 German high-
er education institutions, including Berlin’s Techni-
cal University and the University of Tübingen, both 
of which conduct leading AI research, now have civ-
il clauses.28 The strict separation of civil and military 
research is inconsistent with breakthroughs in criti-
cal and foundational technologies such as AI, quan-
tum encryption, and advanced materials. The du-
al-use nature of these emerging and foundational 
technologies makes an artificial wall of separation 
between civil and military technology  increasingly 
meaningless. Further, it is geopolitically disadvanta-

27 Ursula Schröder, “Akademie kritisiert Zivilklauseln” [Academy criticizes civil clauses], Forschung und Lehre (May 19, 2022): 
https://www.forschung-und-lehre.de/politik/akademie-kritisiert-zivilklauseln-4820 (accessed July 10,2022).

28 Initiative Hochschulen für den Frieden-Ja zur Zivilklausel, “Bestehende Zivilklauseln” [Existing civil clauses], (2022):  
http://zivilklausel.de/index.php/bestehende-zivilklauseln (accessed July 10, 2022).

29 Paula Hoffmeyer-Zlotnik and Janne Grote, Attracting and retaining international students in Germany, Federal Office for Migration and Refugees (2019): 
https://www.bamf.de/SharedDocs/Anlagen/EN/EMN/Studien/wp85-internationale-studierende.pdf?__blob=publicationFile&v=18  
(accessed April 26, 2022).

geous given the increasingly central role that  defense 
technology plays as a driver of general digital inno-
vation ecosystems in countries such as the United 
States,  China, Israel, the United  Kingdom, and France.

Not everything on the academic front is bleak, 
however. Improved public administration fund-
ing, hiring processes, and competitive salaries have 
facilitated university education for foreign stu-
dents and visas for skilled immigrants. Both de-
velopments are important since they provide en-
tryways into the technology sector.  Germany 
has also unwittingly gained from geopolitical de-
velopments since the 2010-12 eurozone crisis 
and the 2015-16 refugee crisis brought in highly- 
skilled European and global talent.29

2 – GERMANY’S TWELVE 
DIGITAL HUBS  
A STRONG NETWORK 
OF  TECHNOLOGICAL 
EXPERTISE AND 
INNOVATION

Source: Bundesministerium für Wirtschaft und Klimaschutz 

(https://www.de.digital/DIGITAL/Redaktion/DE/Dossier/digital-hub-initiative.html)
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Recommen-
dations
Germany must focus efforts in three areas if it is to 
bolster its global standing for fostering technology: 1) 
creating stronger funding streams for commercializing 
basic research, allowing dual-use R&D, and providing 
more durable financing for technology companies; 2) 
addressing scalability within the German federal sys-
tem and throughout Europe via the digital single mar-
ket; and 3) training, attracting, and retaining highly 
skilled IT specialists who power a future innovation in-
dustrial base. Specific measures include the need to:

Incentivize coordination among innovation- 
promoting institutions. Deeper cooperation among 
Germany’s innovation agencies is key. The Cyber 
Agency and disruptive innovation hub SPRIND have 
already declared an intention to strengthen their col-
laboration.30 Another step would be to create a na-
tional strategic technology council and a formalized 
interagency meeting process that includes the Cen-
tral Office for Information Technology in the Securi-
ty Sector (Zentrale Stelle für Informationstechnik im 
Sicherheitsbereich, or ZITiS) as well as Future Fund 
(Zukunftsfund), DATI and the Sovereign Tech Fund. 
The current government’s coalition envisions the es-
tablishment of the latter two. All these agencies would 
compare strategic objectives, test potential cooper-
ation, identify broader obstacles, and consider re-
search into dual-use technology and its applications. 
The greater transparency that would come from this 
would help avoid duplicative funding while increasing 
knowledge of, and access to, successful programs. The 
federal government should also create a dashboard 
of state (Länder) initiatives and promote asymmetric 
R&D and industrial alliances both among the German 
states and with the private sector in allied countries.

Emphasize complementarity between the Zeiten-
wende  and German innovation in dual-use 
 technologies. The €100 billion Zeitenwende out-
lay must link defense modernization with basic R&D 

30 Marcel Roth, “Cyberagentur und Innovationsagentur Sprind wollen stärker zusammen arbeiten [Agency for Innovation in Cybersecurity and innovation 
agency Sprind want to cooperate more strongly],” Mitteldeutscher Rundfunk (January 15, 2022): https://www.mdr.de/nachrichten/sachsen-anhalt/
podcast/podcast-digital-leben-folge-fuenfzig-cyberagentur-sprind-zukunft-laguna-hummert-zusammenarbeit-100.html (accessed April 26, 2022).

31 Bundesverband Deutsche Startups e.V., Deutscher Startup Monitor 2021 [German Startup Monitor 2021] (October 2021), p. 36:  
https://deutscherstartupmonitor.de/ (accessed July 11, 2022).

capacity in dual-use innovation, including defense 
software. As part of the mentality shift in the Zeiten-
wende, Länder and universities must work with the 
federal government and the private sector on com-
mon-sense use of the Zivilklausel. Research univer-
sities must recognize the more general-purpose na-
ture of technology and its funding sources.

Commit to reliable capital investment focused 
on industrial platforms, IoT, and deep and green 
 digital technology. Despite the headwinds of aus-
terity, inflation, and a global economic downturn, 
the German government should create domestic 
public investment incentives for strengthening its 
innovation industrial base. DATI, the Future Fund 
and the Sovereign Tech Fund aim to do this, but they 
are all in danger of being caught in fiscal consoli-
dation and interministerial infighting. The technolo-
gy sector would, in any case, welcome more govern-
ment financing schemes. German startups identify 
public capital as their preferred source of funding 
(49.7 percent), followed by operative cashflow (43.4 
percent), strategic investors (42.5 percent), and ven-
ture capital (42.2 percent).31 The government must 
provide strategic lifelines to allow for long-term 
planning and bolder innovation in key digital sec-
tors. The Future Fund, itself, has aims to provide 
€10 billion in funding for start-ups. In the mid-term, 
Germany could look at a scheme to bundle the Fu-
ture Fund together with institutional investment in 
a sort of embryonic German Sovereign Wealth Fund, 
with a proportion of funding specifically geared to-
ward strategically important VC endeavors. 

Create sandboxes – protected research  spaces 
shielded from the constraints of regulation, red 
tape, and public procurement requirements – at 
publicly funded research institutions and agencies. 
Federal contracting requirements limit Germany’s 
ability to develop a globally competitive innovation 
ecosystem. Bureaucratic sclerosis, approval delays, 
and arbitrary timelines can squeeze, if not choke, in-
novation. Research institutions and innovation agen-
cies would benefit from public sector funding re-
quirements for contracting and tendering, evaluation, 
and long-term planning that can keep pace with rap-
id global innovation. Expedited processes would also 
help determine if government investment is prudent. 
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Encourage private sector engagement with 
 “expeditionary investment” in, and acquisition 
of,  technology champions and start-ups outside 
 Europe. For most US and Chinese technology com-
panies, mergers and acquisitions (M&A) has been 
central to building market power and absorbing in-
novation from other sources. Germany’s leading 
firms, supported by the German government, need 
to adopt an expeditionary or “going out” mentality 
for FDI to gain access to innovation breakthroughs, 
diverse organizational and management philoso-
phies, and key intellectual property (IP).

Consider high-end R&D access in geostrategic 
terms. Offensive measures such as IP provision and 
adoption incentives and private sector collaboration 
aside, the new government should examine potential 
defensive instruments to prevent “IP leakage,” partic-
ularly in deep technology.

Recast the Digital Single Market as a geopolitical 
priority. Europe’s digital market fragmentation re-
mains a stumbling block to scalability, a key hurdle 
to the bloc realizing its geopolitical potential in tech-
nology. Germany should lead efforts to complete the 
digital single market, including those aimed at en-
couraging the free flow of data and sector-specific 
data spaces across the EU, simplifying start-up reg-
istration, and building a unified capital market that 
encourages cross-border investment. These efforts 
will be especially critical for creating more pan-Eu-
ropean open standards/open source software, 
thereby broadening the R&D supply base for resilient 
European-wide innovation.

Consider the ICT talent pipeline to be critical infra-
structure. Germany’s immigration policies have be-
gun to help its digital innovation ecosystem. The 
country has drawn human capital thanks to a uni-
versity system that accommodates international stu-
dents, liberalized residency and work requirements, 
and the ease of working in English. Germany now 
must elevate the attraction and retention of top IT 
talent to a national strategic objective. To do so, re-
search institutes must offer the computing power, 
resources, research infrastructure, competitive sala-
ries, and hiring flexibility that their American,  British, 
and Chinese counterparts can.
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