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Large European AI Models

Large AI models as the basis for success in research and
business
Executive Summary:

Large European AI Models (LEAM) as a lighthouse project for Europe
In recent years, companies and research institutions in the U.S. and China have achieved
breakthrough results with so-called large AI models. Trained with massive amounts of
data, this new generation of technology is for the first time demonstrating deep language
capability coupled with a capacity for cognitive performance indistinguishable from
human intelligence in relevant scenarios. Big AI models are revolutionizing the AI market
and will have a disruptive impact on the entire economy.
Fortunately, there are already initial projects in Europe that focus on large language
models. But developments in Europe are far too timid and not nearly adequate to match
the social and economic importance of the technology. In other parts of the world,
development is being pursued with the highest investment and at a rapid pace, while
European AI developers lack available infrastructure specifically tuned for AI
development.
Massive investments in the development and provision of large AI models as well as AI
infrastructures are required to ensure that American companies do not once again build
up monopolies, that European companies do not become dependent on them, and that
Europe can take advantage of the opportunities offered by the future-shaping key
technology of artificial intelligence for science, business and society. It would be
dangerous and negligent to leave technological development to the large tech
corporations in the USA and China. We must not hesitate now and miss the chance to
help shape the future!
We - some of Germany's leading companies, most renowned researchers and institutions
in AI research - have therefore launched LEAM. We plan to enable responsible
development and sustainable operation of large-scale AI models in and from Europe.
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To achieve this goal, investments in the mid three-digit million range will be necessary.

Large AI models revolutionize the market for Artificial Intelligence
An essential key technology of Artificial Intelligence is large-scale AI models, in the
development and application of which China and the USA have made groundbreaking
progress in recent years. In the past, the development of an AI was mainly based on
training individual AI models specialized for a single task. Then, a few years ago,
researchers at American industrial labs made a decisive breakthrough. New, general
AI models trained with huge amounts of text and data developed a fundamental
understanding of language and the world. Without being specially trained, these
models solved various problems in AI research in an amazing and efficient way.
Today, large AI language models not only enable the automated writing of texts with
almost human-like writing quality, but can also program independently. AI language
models are thus not only an important basis for human-machine communication, but
can also be used in the future for the automation of far-reaching economic processes
and as virtually infinitely scalable software development resources.
Multimodal models that combine text and image data already create photos from text
or recognize the content of a video. Capabilities that traditional AI models have had
difficulty developing.
The advantage of large AI models is that they are not highly specialized and thus need
to be redeveloped for each application, but are versatile with appropriate adaptations.
Application examples of large AI models
DocumentProcessing

Translation

Chatbots

Generation of text

Generation of
program code

Language
input/output
systems

Recognition of
disinformation in
videos

Protein folding

Drug-Design

Generation of
pictures
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Europe lacks the right infrastructure
Currently, Europe has fallen behind in the development of large AI models, while China
and North America continue to expand their dominant position in the field of artificial
intelligence with massive government and private-sector investments. Every few months,
AI labs of IT corporations present even bigger and more powerful AI models. The result
is an ever-increasing impact on traditional industries undergoing transformation, as well
as the new industries of the future that are emerging as a result of digitization. With each
of these new developments, our backlog grows and has now already reached dangerous
proportions.
Efforts by the public sector in this area, such as the OpenGPT-X project funded by the
BMWK or the funding announcement on AI data centers, are actively aimed at closing
this gap. However, they currently lack sufficient infrastructure dedicated to the
development of large AI models to successfully catch up.

Since the release of GPT-2 in February 2019, the number of parameters with which large AI models are trained
has increased more than a thousandfold. The largest European model known to date, with about 70 billion
parameters, is small compared to the latest models from American and Chinese developers, with more than 1.6
trillion parameters - and growing.
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We therefore fear a dependence on non-European AI solutions. In the medium term,
European companies will be faced with the choice of using non-European AI applications
and thus giving away valuable corporate data, or to decide against it and
not participate fully in the benefits of AI. Eventually, AI monopolies will emerge in the
hands of large US and Chinese technology corporations.
In terms of security policy, Europe must keep pace in the race for the latest AI
technologies so that in just a few years Europe does not find itself defenseless in the face
of an unimaginable flood of disinformation from intelligently communicating, simulated
actors.
Europe must therefore counterbalance the AI models from the USA and China in order
to secure its digital sovereignty and to take a leading position in this central key
technology.

LEAM - The European initiative for the development of large AI models
LEAM (Large European AI Models) is a business and research initiative that aims to enable
Germany and Europe to catch up with current breakthrough innovations in research and
application of AI methods and to develop them further according to European values and
needs. Therefore, the LEAM initiative aims with utmost urgency to build an infrastructure
on which large-scale AI models can be developed as well as to create an organization that
carries out this development and provides the results.
Our goal is to preserve European sovereignty on the subject of artificial intelligence. It is
imperative that AI development takes place in Europe at the highest level. This is the only
way to ensure that the European economy participates in the new wave of innovations
and that the needs of European societies are taken into account.
LEAM is based on the conviction that AI development must take place on the basis of
European standards and values as well as all European languages. The development of
large European AI models should therefore have a clear focus:
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To achieve the goals, the development of a competitive infrastructure, the compilation of
large corpora of training data according to European needs and values, and the training
and deployment of large AI models are planned. Based on the expertise and experience
of supporters, at least 350 million euros will need to be invested to successfully
implement this project. The initiative expects this to have broad positive economic
effects, including securing and strengthening the European AI industry, maintaining the
competitiveness of large European companies, and a wave of new start-ups in the AI field.
The initiative gives the supporting companies uncomplicated access to scientific and
technical expertise and promotes the transfer of know-how. Always with the aim of
enabling startups, SMEs and established companies to develop new and innovative AI
products. To this end, LEAM actively supports industry in prototype development. Mutual
interaction and exchange on promising use cases between LEAM and business are central
to LEAM's long-term success.
Through public events and workshops, the knowledge about AI available and developed
in LEAM is actively passed on to the various digital communities. In addition to technical
aspects, social, ethical and legal aspects will also be communicated. LEAM can thus
contribute significantly to networking and strengthening the European digital economy.
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Five milestones to be achieved
A number of actions are required to achieve LEAM's goals.

1.) Establishment of an AI high-performance computing center
The LEAM initiative recommends the construction and operation of a dedicated AI data
center to enable business and academia to compete in the field of AI development and
to make Europe itself the engine of innovation in this area. In order not to jeopardize the
goal of this considerable investment, the technical infrastructure must be competitive
from the outset in hardware selection and configuration as well as in computing and
storage capacity with the laboratories where the breakthroughs of recent years have
been achieved.
2.) Building competencies and human resources capacity
In parallel, personnel expertise must be built up in sufficient capacity to create the first
major European AI models. At the same time, research and technology development
must also be promoted in a concentrated manner so that there is a fair chance to
compete internationally and to take the lead in important application areas. Tasks of the
team are the adaptation and development of algorithms, curation and preparation of
data, and complex training of the models including evaluation and optimization.
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3.) Collection of data and development of algorithms
The selection of data and algorithms must take into account the specific needs of
European society, including European multilingualism, adherence to ethical standards,
and reliability in critical knowledge areas, in addition to coverage of prioritized topic areas
of the European economy.
4.) Establishment of an independent organizational unit
The LEAM initiative also sees the creation of an organization that makes the resulting
models available to European industry and research as a central measure. This includes
making them available to users from industry, academia, and government on sufficiently
powerful cloud structures that enable training of the models for specific applications
(fine-tuning),

use

of

the

models

in

finished

applications

(inferencing),

and

experimentation to improve the models and explore new applications. High performance
requirements for these functions arise from the size of the models, the number of users,
the efficiency requirements of commercial users, and the security and confidentiality of
the data. The organization must be legally and managerially able to pass on the costs of
making them available and the associated services to users.

5.) Consideration of European values and sustainability
Especially in the area of large language models, it is important to build up the broadest
possible support for different languages and to take European values into account in the
quality of the AI models (e.g., through optimization with respect to any bias that may
occur).
A central requirement for all five measures is the maxim of sustainability. The planning
and deployment of the infrastructure, the selection of the algorithms, the design of the
training processes and also the organization and technical execution of making them
available must be designed to achieve the maximum possible energy efficiency. Open
infrastructure architectures, e.g. Gaia-X, will also play a central role here.
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Benefits of LEAM for the European digital economy
LEAM is to become a driving force for AI innovation in Europe: A focal point around which
a powerful, diverse ecosystem of business, research, new business models and startups
is formed.
As a central lighthouse project, LEAM forms the focal point for the targeted collection of
data (OpenData), wide-ranging research projects, the development of value-added
applications for all industries and economic growth in close coordination and cooperation
with existing research institutions, companies, associations and initiatives.
The concrete benefits for the research landscape are manifold. The initiative is working
on current scientific issues such as minimizing BIAS, increasing the efficiency of AI models,
copyright issues, the use of new computer architectures, or even GDPR issues. At the
same time, work around the operation of large AI infrastructures will raise a number of
new questions and optimization potentials.
Private companies will be able to use standard big AI models based on LEAM without
having their data leaving the company or the EU area. At the same time, customized big
AI models can be created based on which new data products and even business models
can be developed.
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Urgent need for action: Start now and grow fast
Despite the lead and breathtaking speed of the American and Chinese technology
evolution in the field of large-scale AI models, the actors and supporters of the LEAM
initiative are convinced that Europe still has a chance in this key technology - but only if
we act very quickly and decisively.
In Europe, we basically have important prerequisites for the creation of large AI models.
In the area of research, we have the necessary foundations in terms of systems and
algorithms, and we have many top talents in science and research.
At the same time, in the area of language models, we have various sources and initiatives
at European level that deal with the collection and maintenance of the required large data
sets. In the area of data from industry, we are also well positioned through initiatives
around industry 4.0.
However, the necessary technical infrastructure, including the required organizations and
processes, to train large models is lacking. To achieve this, Germany must get off to a
flying start in this important mission. Other European countries will quickly follow suit.
The LEAM initiative is already supported by a number of leading research institutions,
companies and associations.
We would like to invite all interested parties in politics, industry and research to
participate in shaping the further steps and would be very pleased to have your support.
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The supporters of LEAM
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