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fter taking office, the Federal Government 
very quickly presented its strategic approach 

to research and innovation policy (R&I policy). 
The High-Tech Agenda for Germany (HTAD) was 
adopted in July 2025,1 replacing the previous gov-
ernment’s Future Strategy. Total funding of €18 bil-
lion has been earmarked for the implementation of 
the HTAD until 2029.

A key feature of the HTAD is its focus on six key en- 
abling technologies (cf. box A 1-1), for each of which 
strengths, weaknesses, opportunities and risks have 
been identified. Each of these key enabling technol-
ogies is underpinned by specific measures.

Two further focal points of the HTAD relate to 
projects for technology-driven innovations in five 
strategic research fields (cf. box A 1-4) and nine 
so-called levers (cf. box A 1-5) for strengthening, 
modernizing and protecting the R&I system. The 
section ‘Outlook and implementation’ also dis-
cusses the topics of technology roadmaps, further 
development of the key enabling technology port-
folio and monitoring. Against this background, this 
chapter discusses necessary steps for implementing 
the HTAD.

A 1-1 Key Enabling Technologies

Focus on Key Enabling Technologies 
Sends an Important Signal

Given their importance for the competitiveness of 
the German economy and for Germany’s technologi
cal sovereignty, the HTAD’s focus on selected key 
enabling technologies sends an important signal. 
Key enabling technologies are of foremost impor-
tance to an economy because they have special 
characteristics that distinguish them from other 
technologies. These include broad applicability in 
a wide range of technology fields and industries, 
strong, non-substitutable complementarity with a 
variety of other technologies, and high potential for 
performance improvements in a key enabling tech-
nology itself or in its areas of application.2

However, not all fields listed as key enabling tech-
nologies in the HTAD meet the above-mentioned 
characteristics. For example, technologies for cli-
mate-neutral mobility are not key enabling technol-
ogies in the true sense of the word. Instead, they 
are more of a strategic field of research that encom-
passes several different technologies and objectives, 
such as alternative drive systems, battery systems, 
and climate-neutral shipping and aviation.

It is not yet clear whether fusion will develop into a 
key enabling technology. Furthermore, fusion and 
climate-neutral energy generation should be con-
sidered separately, because although fusion can be 
categorized as climate-neutral energy generation, it 
has little in common with other energy generation 
technologies in terms of research and development.

Other key enabling technologies that are highly rele
vant to the German economy,3 on the other hand, 
have not been included in the HTAD. For example, 
production technologies, which include advanced 
manufacturing, robotics and photonics, as well as  
material technologies, which include new ma- 
terials and nanotechnologies, are only mentioned 
selectively in the HTAD in connection with other 
topics.4 Production technologies are mentioned in 

A 1 Implementation of the 
High-Tech Agenda Germany

Box A 1-1 HTAD Key Enabling Technologies

	— Artificial intelligence

	— Quantum technologies

	— Microelectronics

	— Biotechnology

	— Fusion and climate-neutral energy generation

	— Technologies for climate-neutral mobility
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the HTAD in the form of the AI robotics booster 
under the key enabling technology of artificial intel-
ligence. Material technologies are mentioned in the 
Federal Ministry of Research, Technology and Space 
(BMFTR) specialist programme on material innova-
tions and in the EU initiative Advanced Materials 
for Industrial Leadership.5

Weaknesses, Particularly in Key Enabling 
Technologies of AI and Microelectronics

To assess the performance of the German R&I sys-
tem in the technologies identified in the HTAD, 
both research performance based on scientific pub-
lications and the ability to develop technologies as 
evidenced by transnational patent applications are 
recorded and compared internationally (cf. figures 
A 1-2 and A 1-3).

To observe changes over time and the associated 
changes in the positions of the countries under 
comparison, the mean values for the years 2010 
to 2012 and 2020 to 2022 or, respectively, 2021 to 
2023 are calculated and compared with each other. 
The change factor indicates how the number of pub-
lications and patent applications has changed over 
time.6

A look at the publication data reveals the strengths 
of the German R&I system in the key enabling 
technologies of climate-neutral energy generation 
and climate-neutral mobility. Germany also holds 
a comparatively strong position in publications in 
the field of microelectronics. The high change fac-
tor (3.32) additionally demonstrates the dynamic 
development in this technology field. China domi
nates microelectronics, however, with by far the 
highest number of publications and by far the 
highest change factor (7.60). The same applies to 
the field of AI, where the number of Chinese pub-
lications is almost seven times higher than that of 
Germany. Overall, Germany is in the middle of the 
ranking in terms of publication activity for all key 
enabling technologies listed in the HTAD.

Compared to scientific publications, Germany per-
forms worse in terms of patent applications in four 
of the seven key enabling technologies. In addition, 
patent applications in the fields of microelectronics 
and biotechnology in particular show low change 
factors, i.e. low development dynamics (1.07 and 
1.02 respectively). Germany thus lags behind most 
of the countries under comparison in these key 

enabling technologies. The two European countries 
under comparison, France and the UK, likewise 
show a low change factor in microelectronics. In bio-
technology, France has even seen a decline in patent 
applications, with a change factor of 0.90. More
over, Germany, France and the UK are struggling 
to keep pace with China, South Korea and the USA 
in terms of patent applications in the field of AI.

The analysis confirms the results previously pre-
sented by the Commission of Experts in its 2022 
report: Germany is weak in international compari
son when it comes to the key enabling technolo-
gies of AI and microelectronics. This applies less to 
research than to the ability to produce inventions 
in the development and application of key enabling 
technologies.

Germany’s overall weaker position in patent appli-
cations compared to publication activities may be 
an indication of a weakness in transfer. The Com-
mission of Experts suspects that another reason is 
the small number of multinational companies in 
these technology fields, as multinational companies 
tend to be more active in patenting than smaller, 
more domestically focused companies.

Germany, on the other hand, occupies a strong 
position in patenting activities in the key en- 
abling technologies of climate-neutral mobility and 
climate-neutral energy generation. In the field of 
climate-neutral mobility, Germany ranks second 
behind China, and in the field of climate-neutral 
energy generation, it ranks third behind China 
and the USA. However, Germany does not match 
China’s development momentum in either of these 
technology fields.

A look at the European Union as a whole (EU 27) 
reveals similar strengths and weaknesses to those 
diagnosed for Germany. The EU 27 are strong in 
publication activities and, with the exception of AI 
and microelectronics, are ahead of the countries 
under comparison in all key enabling technologies. 
China leads the way in AI and microelectronics. The 
EU 27 follow in second place, well behind China and 
ahead of the USA.

The picture is less positive when it comes to patent 
applications. In microelectronics, the EU 27 rank 
only fourth behind Japan, China and the USA. They 
also show lower growth momentum. The EU 27 are 
also failing to catch up with the leading AI nations, 
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Fig. A 1-2 Mean value of publications in HTAD key enabling technologies for selected 
countries and regions, 2010–2012 and 2021–2023
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The lighter shade of colour shows the average number of publications for the years 2010 to 2012, the darker shade that for the years 2021 to 
2023. The sorting and thus the order of the countries within each individual technology field follows the mean values of the years 2021 to 2023.
A single publication can be assigned to several individual technologies for reasons of content. The change factor (CF) indicates how publication 
figures for the last five years relate to publication figures for the first five years. A change factor smaller than one means a decrease and 
a change factor larger than one means an increase in publication numbers between the periods under consideration. A change factor of one 
means that the publication numbers have not changed between the periods under consideration. Due to differences in data sources, the figures 
for publications in the key enabling technology of artificial intelligence differ slightly from those in chapter B 3.

Source: OpenAlex. Own calculations. Own representation.
© EFI – Commission of Experts for Research and Innovation 2026.
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Fig. A 1-3 Mean value of transnational patent applications in HTAD key enabling 
technologies for selected countries and regions, 2010–2012 and 2020–2022
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Transnational patent applications are applications in patent families with at least one application to the World Intellectual Property Organi-
zation (WIPO) via the PCT procedure or one application to the European Patent Office.

The lighter shade of colour shows the average number of patents for the years 2010 to 2012, the darker shade that for the years 2020 to 2022. 
The sorting and thus the order of the countries within each individual technology field follows the mean values of the years 2020 to 2022. 
A single patent can be assigned to several individual technologies for reasons of content. The change factor (CF) indicates how the patent 
numbers of the last three years relate to the patent numbers of the first three years. A change factor smaller than one means a decrease 
and a change factor larger than one means an increase in patent numbers between the periods under consideration. A change factor of one 
means that the patent numbers have not changed between the periods under consideration. Due to differences in the scope of the data, the 
representation of publications in the key enabling technology of artificial intelligence differs slightly from the figures in chapter B 3.

Source: Patstat. Own calculations. Own representation.
© EFI – Commission of Experts for Research and Innovation 2026.
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the USA and China, in terms of AI patent applica-
tions, remaining in third place by a clear margin. On 
the other hand, the EU 27 are showing strengths in 
climate-neutral mobility and climate-neutral energy 
generation. In these two technology fields, they are 
clearly ahead of China and the USA.

China and South Korea are recording the most 
dynamic developments of all the countries com-
pared. They achieve the highest change factors in 
almost all the technologies considered here, both 
in scientific publications and in patent applica-
tions. The only exception is publications on climate-
neutral mobility, where the USA demonstrates the 
highest development momentum.

Monitoring the Development of 
Key Enabling Technologies

To promote key enabling technologies in a targeted 
manner, it is necessary to systematically monitor 
their development and environment and to iden-
tify emerging key enabling technologies at an early 
stage. This provides actors from politics, science and 
industry with an overview of existing and emerg-
ing key enabling technologies, their degrees of 
maturity and areas of application, based on clear 
and operational criteria, thus providing a basis for 
decision-making on appropriate support measures.7

While established key enabling technologies can 
be identified with relative precision, identifying 
emerging key enabling technologies, known as 
future technologies, is much more challenging, as 
they do not yet meet the criteria characteristic of 
key enabling technologies (see above), or only to a 
limited extent. However, these future technologies 
offer high economic potential that can be tapped 
through early engagement (research and use).

Continuous use of foresight and monitoring instru-
ments is necessary in order to identify future tech-
nologies at an early stage and track the development 
of key enabling technologies. This involves assess-
ing both technological maturity and economic 
and social impact potential. Such a science-based 
approach is important for preventing individual 
technologies or economic sectors from being clas-
sified as key enabling technologies on the basis of 
particular interests in order to secure privileged 
public funding.

The BMFTR has already set up a monitoring process 
that tracks developments in key enabling technol
ogies and other technologies using data on patents, 
publications, start-ups and international trade. 
The Commission of Experts considers this to be an 
important first step. At the same time, it recom-
mends expanding the existing structures to create a 
monitoring and foresight process that is independ-
ent of political and economic lobby groups.8 Other 
factors such as the social acceptance of technologies 
and market penetration should also be considered.

Ensuring Flexibility in Technology Roadmaps

The Federal Government is currently developing 
technology roadmaps for the HTAD’s individual 
key enabling technologies with the participation of 
relevant actors. Roadmaps are strategic planning 
instruments that comprise a set of measures and 
milestones on the one hand and feedback loops 
on the other, which may lead to changes in direc-
tion or even the abandonment of projects.9 Road
mapping means navigating uncertainty. Roadmaps 
should therefore be designed to be flexible enough 
to be adapted with minimal effort in response to 
changing environmental conditions and experi-
ence gained during their implementation. This 
also includes discontinuing any support measures 
planned as part of a roadmap if necessary. To be 
prepared for different developments, including at 
the international level, it makes sense to work with 
scenarios in the roadmaps.

Each roadmap requires a long-term vision that 
consolidates the views of the various actors in the 
R&I system – for example, on the question of what 
mobility should look like in 2035. This vision must 
then be broken down into short- and medium-term 
goals and milestones for the R&I system. The goals 
should be measurable and linked to 360-degree 
high-tech monitoring (cf. section A 1-3).

The roadmaps must set different priorities depend-
ing on the technology. For example, in the case of 
a technology with a low technology readiness level, 
the focus should be more on research funding than 
in the case of a technology with a high technology 
readiness level, where the aim is to drive its diffu-
sion. Similarly, considerable differences between 
technologies exist in terms of legal framework con-
ditions and bureaucratic burdens. Last but not least, 
the respective international environment should be 
taken into account.
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There is considerable thematic overlap between the 
various technology roadmaps, for example between 
AI and microelectronics. With regard to the timing 
of measures, the roadmaps should therefore be 
coordinated with each other.

Actor participation is essential in roadmapping in 
order to incorporate their expertise into the pro-
cess, gain their active involvement and strengthen 
acceptance of the HTAD. This should consider 
(potential) R&I actors in all phases of the innova-
tion process as well as users. Since participation 
processes are time-consuming, a careful balance 
must be struck between the extent of participation 
and the speed of implementation.

A 1-2 Strategic Research Fields 
and Framework Conditions

Continued Pursuit of a Mission-
Orientated Policy Approach

The HTAD identifies five strategic research fields 
(cf.  box A 1-4), each of which is underpinned by 
technology-driven projects. For these research 
fields, it is important to carefully clarify what the 
strategic aspect is in each case.10 To this end, the 
Federal Government must specify its relevant policy 
objectives, identify the associated research gaps and 
align R&I policy measures accordingly.

In the HTAD, the Federal Government does not 
explicitly refer to the New Mission Orientation 
approach, which is aimed at tackling grand soci-
etal challenges and bringing about transformative 
change in the economy and society.11 Nevertheless, 
it is advisable to apply key elements of the New 
Mission Orientation in the implementation and 
further development of the HTAD, i.e. to define 
ambitious but realistic goals and to implement a 
targeted, inter-ministerially coordinated package 

of measures, thereby mobilizing R&I actors in the 
strategic research fields.12

Using Leverage

The HTAD identifies nine levers for strengthening, 
modernizing and protecting the R&I system (cf. box 
A 1-5). In addition, these levers are intended to pro-
vide the necessary boost for planned investments 
in key enabling technologies.13 The first eight levers 
address the well-known basic requirements of an 
efficient R&I system and relate in particular to 
knowledge and technology transfer, the streng
thening of competencies, issues of financing and 
expanding research infrastructure, and interna-
tional cooperation. The ninth lever is focused on 
civil-military cooperation.

With the levers identified in the HTAD, the Fed-
eral Government has identified the key starting 
points for strengthening the R&I system in Ger-
many. Their consistent implementation could con-
tribute to a significant increase in R&I activities in  
Germany.

However, it should be borne in mind that an ambi-
tious R&I policy alone is not enough to increase the 
competitiveness of companies in Germany. This 
requires attractive general conditions for entrepre-
neurial activity as an indispensable prerequisite, 
such as an internationally competitive tax system 
and flexible labour law. R&I policy can improve the 
effectiveness of entrepreneurial activity, but it can-
not replace it.

Boldly Pursue the Freedom of Innovation Act

The HTAD announces a Freedom of Innovation Act 
“to give research and development more freedom 
and also to free companies from fragmented fund-
ing bureaucracy”.14 Such a law is fundamentally wel-
come. The Federal Government is thereby tackling a 
long-overdue project.

In view of the consistently high burden placed on 
R&I actors by fragmented funding bureaucracy, 
a Freedom of Innovation Act could have positive 
effects across all fields of the HTAD. In particular, 
application procedures and documentation require-
ments should be streamlined, while at the same 
time flexible management of project funds should 
be made possible. In principle, the aim should be to 
move away from primarily input-orientated control 

Box A 1-4 HTAD Strategic Research Fields

	— Aerospace

	— Health Research

	— Security and Defence Research

	— Marine, Climate and Sustainability Research

	— Social Sciences and Humanities
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of the use of funding towards results-orientated 
control.15

The Federal Government can draw on numerous 
preparatory studies to reduce the funding bureau-
cracy in public institutions (cf. chapter B 2).

In addition to reducing bureaucracy in funding, it 
is also important to create innovation-friendly con-
ditions, as announced in the Federal Government’s 
Modernization Agenda.16 To this end, important 
projects such as the Regulatory Sandboxes Act 
and the Research Data Act should finally be imple-
mented, and the transfer of intellectual property 
and mobility between science, industry and admin-
istration should be facilitated. There is also an 
urgent need for uniform, innovation-friendly data 
protection regulations throughout Germany.

A 1-3 360-degree High-Tech Monitoring

The HTAD envisages the introduction of so-called 
360-degree high-tech monitoring for impact-
orientated research, technology and innovation 
policy (cf. figure A 1-6). An integral part of this will 
be a digital dashboard that will “visualize the cur-
rent performance of the research and technology 
system, including developments in prioritized key 
enabling technologies and progress on technology 
roadmaps […] and make this information available 
at any time”.17 In addition, the Federal Government 
plans to conduct “an external analysis of the effec-
tiveness of the roadmap processes on developments 
in the research and technology system”.18

The Federal Government intends to consolidate 
the relevant data in the digital dashboard.19 It can 
build on the monitoring process of the BMFTR for 
this purpose. In addition to traditional publication 
and patent analyses, the content of publication and 
patent data could also be analyzed in more detail. 
Methods that measure the semantic similarity 

Box A 1-5 HTAD Levers

	— Lever 1: Accelerate the transfer of knowl-
edge and technology between all innovation 
actors.

	— Lever 2: Noticeably relieve innovation actors 
in the country from fragmented funding 
bureaucracy and modernize the legal frame-
work through structural reforms to promote 
lively innovation and transfer activities.

	— Lever 3: Establish new financing instruments 
for research and development, further 
develop the venture capital market and 
make venture capital investments more 
attractive in order to achieve greater 
leverage from public innovation funding.

	— Lever 4: Strengthen resilience in the science 
system, expand research security, science 
communication and participation as 
intersecting tasks.

	— Lever 5: Attract, support and retain skilled 
workers and talent – both domestically and 
from abroad.

	— Lever 6: Expand European and international 
cooperation in research and innovation and 
align it more closely with the priorities of 
Germany’s High-Tech Agenda.

	— Lever 7: Ensure the supply of critical raw 
materials and strengthen the industrial base 
for Germany as a high-tech location.

	— Lever 8: Invest strategically in research 
infrastructure to strengthen Germany’s 
international competitiveness and address 
the investment backlog in the science 
system.

	— Lever 9: Remove barriers that hinder 
civil-military research cooperation and 
strengthen collaboration.
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between patent and publication texts can pro-
vide information on the extent to which scientific 
findings from publications are incorporated into  
patents.20

Progress along the technology roadmaps should 
be presented using the specified milestones and 
indicators. As a basis for continuous adaptation of 
the roadmaps, 360-degree high-tech monitoring 
should include observation of the environment – 
for example, geopolitical developments, access to 
raw materials, and the availability of skilled workers 
and expertise.

Determined Pursuit of the 3.5 Percent Target

Lasting increases in productivity and thus long-
term growth can only be achieved through a high 
level of R&D investment.21 R&D intensity, i.e. the 
share of R&D expenditure by the economy, higher 
education institutions (HEIs) and the government 
in gross domestic product, is a key indicator that 
should be included in 360-degree monitoring.22

The two previous Federal Governments had com-
mitted themselves to the goal of achieving an R&D 
intensity of 3.5 percent in Germany by 2025.23 How-
ever, this has been stagnating for several years and 
amounted to only 3.13 percent in 2024, the year to 

which the latest available figure refers. It can there-
fore be assumed that the 3.5 percent target will not 
be achieved in 2025 either.

The current Federal Government should pursue the 
3.5 percent target with vigour. Since around two-
thirds of R&D expenditure is made by businesses, 
strong R&D incentives must be put in place for 
both established companies and start-ups  – not 
only through R&D funding, but through framework 
conditions that promote the economic success of 
R&D-based innovations. In addition, R&D in pub-
lic research organizations and in higher education 
institutions must be reliably supported. Sufficient 
funds must be allocated in the federal budget for 
this purpose.

Disclose Federal Government’s Financing 
Efforts in Implementing the HTAD

As part of the monitoring process, the Federal 
Government’s financing efforts in implementing 
the HTAD should also be disclosed. Transparency 
regarding the Federal Government’s financial com-
mitment can help to mobilize actors in the R&I sys-
tem (cf. section A 1-4). The following measures are 
suitable for this purpose (cf. box A 1-7):

Fig. A 1-6 Diagram of 360-degree high-tech monitoring based on HTAD
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Source: BMFTR (2025), own translation.
© EFI – Commission of Experts for Research and Innovation 2026.
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	— The Federal Government’s budgetary measures 
in the field of key enabling technologies should 
be presented in a consolidated manner. They 
are currently only included in various individ-
ual plans of the ministries and in the economic 
plans of the special assets.

	— The Federal Government’s funding catalogue 
contains information on current and already 
completed project funding by the Federal Gov-
ernment. The aim here should be to allocate 
project funding to the HTAD’s key enabling 
technologies.

	— Even comprehensive implementation of the 
HTAD cannot achieve much on its own: it will 
only be able to unfold its full effect if the Fed-
eral Government as a whole makes sufficient 
investments in education, research, innovative 
technologies, environmental and climate pro-
tection, and modern infrastructure. For this 
reason, a future quota should be introduced for 
the federal budget.

Taking Diffusion of Key Enabling 
Technologies into Account

When monitoring, it is particularly challenging to 
capture the output side of key enabling technol-
ogies. For example, foreign trade or value-added 
data can be assigned to R&D-intensive goods, R&D-
intensive industries and knowledge-intensive ser-
vices, but not to the HTAD’s key enabling technol-
ogies. Differentiated patent analyses are possible, but 
patents do not directly translate into value added. 
The number of relevant start-ups and investments 
in venture capital can be used as a measure of the 
transfer of technologies into application. However, 
both measures are only approximations of output.

It would therefore be desirable to also consider 
the diffusion of key enabling technologies. Web-
based semantic methods can be used to identify 
the organizations that develop or use key enabling 
technologies. The Commission of Experts has com-
missioned such an analysis for two of the HTAD’s 
key enabling technologies (cf. box A 1-8).

Consider Evaluation When Planning Measures

Insufficient data availability and data quality often 
make it difficult or even impossible to carry out 
meaningful causal analyses. For this reason, the 

conditions for collecting the necessary data must 
be created at the measure planning stage.24 Since 
HTAD measures are not used in isolation from one 
another, but rather take effect in a wide variety of 
combinations, it is necessary not only to consider 
the impact of individual measures, but also to eval-
uate their interaction. However, these evaluations 
are very demanding.25

A 1-4 Strengthen Cooperation 
and Communication

Enhance Interdepartmental and 
European Cooperation

Another prerequisite for the HTAD’s success is 
effective interdepartmental cooperation. Since, 
contrary to the original plan, the responsibilities 
for innovation and technology policy were not 
brought together under one roof due to the changed 
structure of the BMFTR, R&I policy continues to 
involve numerous interdepartmental interfaces. 
Intensive, solution-orientated cooperation between 
the departments is therefore all the more urgent. 
In this context, locating the HTAD staff unit under 
the Federal Minister of Research could be benefi-
cial. The experience of previous legislative periods 
has shown how challenging this interdepartmental 
cooperation is.

Interdepartmental cooperation structures should be 
further developed based on the positive and negative 
experiences gained in the previous legislative period, 
e.g. in the context of the Future Strategy, so that 
the HTAD becomes a strategy for the entire Federal 
Government and thus for all ministries. The Strategy 
Group for Technology and Innovation at the Federal 
Chancellery, convened in November 2025, which 
includes relevant experts from science and industry 
as well as from the BMF, BMWE, BMFTR and BMDS, 
could play a supporting role here.26

To date, the HTAD lacks a clear statement of 
intent regarding interdepartmental cooperation 
and specific details on its implementation. On the 
other hand, the strong emphasis on European and 
international cooperation is positive. In addition 
to a fundamental commitment to international 
cooperation, numerous specific measures are to be 
implemented in collaboration with European and 
international partners. The willingness to engage in 
international cooperation is particularly important 
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Box A 1-7 Proposals for Disclosing the 
Federal Government’s Financial Efforts 
in Implementing the HTAD

Consolidated Presentation of the Federal 
Government’s Budgetary Measures in the Field of 
Key Enabling Technologies
There are two basic options for presenting the 
Federal Government’s budgetary measures in  
the field of key enabling technologies in a 
consolidated manner:

	— All flagship HTAD measures could be 
assigned to the corresponding budget titles27 
to provide an overview of the budgetary 
resources allocated in each year.

	— To identify all budget titles related to key 
enabling technologies, it would be possible 
to depart from the narrow HTAD reference by 
using a methodology developed in a recent 
study on calculating the digital budget. This 
methodology for analyzing the federal 
budget performs text analyses based on 
keywords, applies machine learning 
approaches and uses additional information 
from the federal administration.28

Regardless of which approach is chosen to 
identify the Federal Government’s budgetary 
measures in the field of key enabling technol
ogies, a target-actual comparison should always 
be carried out retrospectively.

Classification of Projects in the Federal 
Government’s Funding Catalogue by HTAD  
Key Enabling Technologies
In the federal funding catalogue, individual 
projects are assigned to topics based on the 
Federal Government’s performance plan system.29 
Although the performance plan system is suitable 
as a starting point for assigning projects to HTAD 
key enabling technologies, it is not sufficient on 

its own.30 On the one hand, not all key enabling 
technologies can be clearly assigned to distinct 
bundles of performance plan categories. On the 
other hand, the performance plan system does 
not allow for multiple classifications, which 
means that information is lost in cross-
technology projects – for example, when AI is 
used in biotechnology.

To obtain an approximate overview of the 
number of projects and project volumes in the 
individual key enabling technologies of the 
HTAD, the federal funding catalogue should be 
evaluated using a combined approach. In the 
first step, a suitable bundle of performance plan 
categories is identified for each key enabling 
technology.31 In the second step, project-based 
text filters are developed that cover key terms, 
synonyms and related concepts in the respective 
fields. In the third step, performance plan filters 
and text filters are combined so that projects 
are classified as relevant either via the perfor-
mance plan filters or via the text filters. This 
methodological approach was developed as part 
of a study commissioned by the Commission of 
Experts and has already been successfully 
applied.32 For 360-degree monitoring, it is also 
advisable to develop a classification model that 
distinguishes between R&D-based and other 
projects.

Introduction of a Future Quota
Introducing a future quota means allocating a 
fixed proportion of the budget to investments in 
the fields of education, research, innovative 
technologies, environmental and climate protec-
tion, and modern infrastructure, including digitali-
zation. A target-actual comparison should then be 
carried out retrospectively to check whether the 
planned future investments were realized as 
planned. A methodology for calculating a future 
quota has already been developed and applied to 
the federal budget and the EU budget.33
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Box A 1-8 Proposal for Measuring 
the Diffusion of HTAD Key Enabling 
Technologies

As part of a study commissioned by the Commis-
sion of Experts, relevant actors in the key en
abling technologies of artificial intelligence and 
climate-neutral mobility were identified using a 
web-based and AI-supported process. The key 
enabling technology for climate-neutral mobility 
was examined using the example of alternative 
drive systems and climate-friendly fuels.34 Organi-
zations in China, Germany, France, the USA and 
the UK were considered.

One advantage of web-based methods is that 
they can be used to capture data from many 
organizations and collect information on an 
up-to-date, short-term basis and several times a 
year as required. This avoids the burden on 
organizations, especially companies, of completing 
surveys – and the resulting low response rates. In 
addition, surveys are usually associated with high 
costs and considerable time expenditure.35 How-
ever, a disadvantage of web-based methods is 
that companies without a website are not includ-
ed. Furthermore, some companies protect their 
websites against access or only report selectively 
on certain topics. This can lead to distortions in 
the results.

Based on a population of approximately eight 
million identified web-active organizations in the 
countries under consideration, rule-based 
crawling was used to initially identify those 
organizations whose websites contain a signifi-
cant density of technology-related keywords. In 
the field of artificial intelligence, samples were 
taken from this and validated using AI-supported 
semantic methods. This approach reduces false 
positives (e.g. content that is purely reporting) 
and enables classification into AI-native 

organizations, whose core business model is 
based on AI technologies, and AI-integrating 
organizations, which embed AI components into 
existing product portfolios. The resulting key 
figures are based on a statistical extrapolation of 
the validated samples.

The methodology used could also be employed in 
future to carry out regional evaluations and 
examine developments over time.

According to the study, the UK has the highest 
share of organizations with activities in the field 
of artificial intelligence at 0.95 percent, followed 
by the USA (cf. figure A 1-9). In Germany, 
0.58 percent of the organizations surveyed are 
active in the field of artificial intelligence. Among 
these, AI-integrating organizations are significant-
ly more numerous (0.46 percent) than AI-native 
organizations (0.12 percent).

For the technology field of alternative drive 
systems and climate-friendly fuels, potential 
actors are identified based on the density of 
relevant keywords on their websites. A subse-
quent validation is not performed. Among the 
countries considered, Germany and the UK have 
the highest proportion of active organizations in 
the technology field of alternative drive systems 
and climate-friendly fuels, at around 0.03 percent 
each. France follows with 0.02 percent (cf. figure 
A 1-10).

In China, the share of organizations identified as 
active in both technology fields is lower than in 
the Western countries compared. This could be 
due, among other things, to the specific charac-
teristics of the Chinese economic structure. 
Although this is characterized by a few large 
technology companies, the Chinese economy as a 
whole lags behind Western countries in terms of 
technology.
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Fig. A 1-9 Share of AI-integrating and AI-native organizations in selected countries
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Legend: 0.58 percent of the German organizations surveyed are active in the field of artificial intelligence. 0.46 and 0.12 percent of the 
German organizations surveyed are AI-integrating and AI-native organizations, respectively.

The method used here to identify organizations active in the field of artificial intelligence differs from that used in chapter B 3-3. This analy-
sis identifies as active only those organizations that embed AI components into existing product portfolios or whose business model is based 
on AI. In chapter B 3-3, by contrast, all companies that use at least one AI technology in their products or processes are identified as active.

Source: Own representation based on Kinne und istari.ai GmbH (2026).
© EFI – Commission of Experts for Research and Innovation 2026.

Fig. A 1-10 Share of organizations active in the field of alternative drive systems 
and climate-neutral fuels in selected countries
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Legend: 0.029 percent of the German organizations surveyed are active in the field of alternative drive systems and climate-neutral fuels.

Source: Own representation based on Kinne und istari.ai GmbH (2026).
© EFI – Commission of Experts for Research and Innovation 2026.



32

      EFI  
REPORT  
2026

CU
R
R
EN

T D
E
VELOPM

EN
TS

in the context of promoting key enabling technol-
ogies. To keep up with international advances in 
the development and application of key enabling 
technologies, Germany and its European partners 
will need to continue pooling their capacities and 
activities.

Promote Cooperation with the Länder

The HTAD cannot be implemented by the Federal 
Government alone. It requires the participation of 
all actors in the R&I system, especially the Länder. 
To strike a balance between the required partici-
pation and the necessary agility, a selective form 
of participation is advisable. Although such an 
approach conflicts with the tradition of compre-
hensive participation that prevails in Germany,36 it 
would in all likelihood greatly accelerate the imple-
mentation process.37 The possibilities for selective 
participation by the Länder, as outlined by the 
Stifterverband in a policy paper,38 arise from the 
rudiments for a differentiated approach set out in 
the HTAD. The HTAD explicitly advocates “a com-
mon understanding of regional priorities” that will 
strengthen the “development of high-tech regions 
with clear competence profiles in the respective 
parts of Germany”.39 In addition, the HTAD relies on 
competitive and selective procedures, for example 
for the selection of locations, infrastructures and 
clusters,40 which ultimately implies a different level 
of involvement for the various Länder.

To ensure that selective participation is not per-
ceived as arbitrary unequal treatment, clear and 
transparent selection criteria are needed, such 
as the expected effectiveness of a measure or the 
willingness of the respective Länder to co-finance 
measures. In this way, the Federal Government 
could select suitable Länder to take the lead in 
promoting individual key enabling technologies or 
selected projects.41

Communicate HTAD Goals and Imple-
mentation Status Transparently

The success of the high-tech agenda depends not 
only on the commitment of the Federal Govern-
ment, but also to a considerable extent on that of 
the actors in the German R&I system. The HTAD 
must therefore be communicated effectively in 
order to mobilize the relevant actors. The high-
profile launch event for the HTAD was an impor-
tant starting signal in this context.42 The imple-
mentation of the HTAD should also be presented 
transparently. For credibility, it is essential to 
document not only successes but also delays. It is 
equally important to promote social acceptance and 
openness towards innovative technologies. The Fed-
eral Government and scientific institutions should 
therefore provide transparent and science-based 
information about the potential and risks of such  
technologies.




