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Executive Summary 

This study has been prepared by EconSight in co-operation with the Swiss Federal Institute of Intellectual 
Property and leading global patent analytics solutions provider PatentSight – a LexisNexis company. 

The primary aim of the study is to define the development of Artificial Intelligence (AI) technologies over time. 
Existing research about the field was found to be lacking in a comprehensive and detailed definition of AI, the 
scope of the technology and a deeper understanding of its different sub-technologies. Patent Analysis has been 
used to perform a deep-dive into the year-on-year development of different sub-technologies that fall under the 
broad scope of this field. PatentSight provided the requisite data and tools in order to perform the study. Using 
the software, patents belonging to the specific technology field of AI were analyzed. These results are presented 
and interpreted in this study. 

The development of the 3 main sub technologies viz. Machine Learning, Neural Networks and Deep Learning 
have been analyzed in detail, using patent data from patents that have been filed all over the world under the 
respective technology classes. The study concludes by providing a detailed understanding of the field, its current 
stage of development and also a profile on various countries and their endeavors in AI technology.
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Comprehensive analysis and evaluation of Artificial Intelligence

The EconSight study was created in cooperation with the Swiss Federal Institute of Intellectual Property and 
PatentSight. While it shows the development of Artificial Intelligence (AI), the most important research fields and 
key application areas, it also identifies the world’s major global research sites as well as the best companies and 
research organizations in terms of Artificial Intelligence. From a methodological perspective, this study is based 
on a comprehensive patent analysis with a new assessment approach that focuses on the identification of world-
class patents. 

The guiding technology

The number of patents in Artificial Intelligence technologies has more than doubled to 140,000 in the last 3 years 
and increased tenfold in the last 10 years.

Artificial Intelligence as an umbrella term for sub-technologies

Artificial Intelligence comprises different approaches such as Machine Learning, Neural Networks and Deep 
Learning, all of which are uniquely identifiable in the patents. Currently, about two-thirds of the AI patents 
concern Machine Learning, followed by Neural Networks and Deep Learning. The latter is currently the most 
dynamic approach. All approaches have one thing in common: they are used for new developments in speech 
recognition, image analysis, character recognition and data analysis. 

The seven most important application fields

Public discussions often focus on Artificial Intelligence’s future universal applicability with all the consequences 
for the economy, the state and the society. Today’s Artificial Intelligence, however, cannot yet be used universally. 
It achieves good results particularly in clearly defined and delimited range of tasks, i.e. for a specific application 
purpose. In numbers, the main applications for Artificial Intelligence currently are in the healthcare sector (2,891 
world-class patents), followed by data security (1,935 patents), Industry 4.0 (1,674 patents), mobility (1,600), 
marketing (1,058), energy (738) and financial technologies (521). 

Microsoft: best AI company 

The ranking of the top 50 Artificial Intelligence companies is led by five major US IT companies – Microsoft is 
by far the strongest AI company in the world, with 1,339 world-class Artificial Intelligence patents, followed 
by Alphabet (901 world-class patents), Intel (409), Qualcomm (353) and Apple (201). There are no European 
companies among the top 10 and only three companies in the top 50 – Philips ranks at 14th (108 world-class 
patents in AI), Siemens at 16th (99) and Roche at 46th (50) position. 

US companies own 60% of the world-class patents in Artificial Intelligence 

US companies are dominating the technology, holding 60% of all world-class patents. Companies from China 
(9.3%), Japan (10%) and the European Union (8.8%) are on a similar level. Specifically, Chinese companies have 
doubled their market share to 9.3% in the last three years, while the shares of US and EU companies are declining. 

US companies hold more world-class AI patents in Europe than the Europeans themselves

US companies are dominating AI research in other countries as well. In Great Britain, American companies 
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currently hold almost 70% of all patents with a British inventor. In France and Switzerland, they are responsible 
for 53% of the patents, while in Germany the share of US companies is slightly lower at 33%. For the entire 
EU, the share of US companies is 50%. Thus, US companies hold more world-class AI patents in Europe than 
the Europeans themselves. In Japan (7%), China (21%) and South Korea (17%), US companies also provide the 
greatest research performance of all foreign companies, but the shares are significantly lower. 

The top 10 companies already hold more than a quarter of all world-class patents in Artificial Intelligence

Besides the general dominance of US companies, market concentration is also increasing. The share of the top 10 
companies in terms of world-class patents is steadily increasing and currently accounts for almost 27% (2018). 
Five years ago, the share was 19%. A view on the top 50 confirms the rising market concentration: The top 50 
AI companies today hold a market share of around 56% (2013: 47%). This means that in a dynamic technology, a 
market concentration is taking place at the same time – with hardly any European companies taking part. 

University research: the US is dominating, China is catching up

The University of California and MIT are leading in this area. However, there are already four Chinese institutes 
within the top 10. In total, 30 American institutions are among the top 50. From a European perspective, there 
are only five institutions in the top 50: the universities of Oxford and London as well as the research institutions 
Fraunhofer, CNRS and CEA. China, on the other hand, is present with a total of 11 universities and research 
institutions.

Europeans are better positioned in healthcare and mobility applications

Philips is leading in AI healthcare (medical devices) applications, while Siemens and Roche remain in the top 
10. European companies are also active in the field of mobility, e.g. vehicles and Smart City. Continental, Here 
Navigation, TomTom, Bosch, VW and BMW are in the top 50. However, this field of AI mobility application is led 
by the American companies Intel, Alphabet, Microsoft, GM and Ford. In terms of energy, GE is leading followed 
by Toyota and Siemens. Bosch, ABB and Schneider Electric are also within the top 50. In Industry 4.0, Emerson 
Electric is leading followed by Alphabet, Microsoft and GE. Siemens ranks at 9th position – ABB, Bosch and 
Philips are among the top 50. 

Artificial Intelligence in marketing, data security and Fintech without European involvement

Artificial Intelligence in Fintech is completely dominated by the US, while data security and marketing are 
dominated by US and Asian companies.



Artificial Intelligence (AI) creates the highest expectations out of the technologies in the current discussion on 
digitalization. At the same time, it is one of the most polarizing technologies. This has essentially to do with 
the fact that hardly anyone outside the AI’s developmental field understands what is really behind it. Thought 
through to the end, even the developers themselves might no longer understand why a fully developed universal 
Artificial Intelligence does the things it does. More about this important point at a later time. Until then, in the 
words of Arthur C. Clarke, “any sufficiently advanced technology is indistinguishable from magic” fits better with 
no other technology than with Artificial Intelligence.

Artificial Intelligence is not a mature and “researched” technology, i.e. research is currently at the center of 
global activities. In addition, AI currently is in an extremely dynamic development phase. This means: Those who 
achieve the next breakthrough will have a considerable competitive advantage. It also implies that companies and 
institutions without research activities and a consistent application of the results may lose touch. 

This is the starting point of the study. Particularly, it answers the following questions:

• What is Artificial Intelligence and how do sub-technologies such as Machine Learning or Deep Learning 
differ from it?

• What are the countries in which Artificial Intelligence is being significantly advanced?

• Which companies and research institutions are active in Artificial Intelligence and who is doing world-class 
research?

• What are the most important application fields of Artificial Intelligence?

• How important are national research locations for the companies compared to international research sites?

The goal of this study is to re-think the topic of Artificial Intelligence, reduce its complexity and provide new data 
and insights that help to make better classifications and strategic decisions.

This is a publication that makes use of various short studies. It aims to address relevant topics in order to re-think 
them, thus making a significant contribution to the objectification of discussions.

2.Introduction



The general expectation towards Artificial Intelligence is that machines are able to perform tasks that require 
a certain level of intelligence. In the 1950s, rule-based decisions and the automation of processes were at the 
center of discussions1 . Today, the term “Artificial Intelligence” refers to applications that mimic human cognitive 
skills such as solving problems, which in turn require strategic thinking. With this in mind, Artificial Intelligence is 
aimed to enable software and machines to perform certain human tasks equally well or even better.

Artificial Intelligence is not a technology

This definition of AI is problematic due to the absence of a universally valid definition of intelligence, and 
because the term describes the technology from a target’s perspective: Every step on the way towards Artificial 
Intelligence must – by definition – measure itself against the goal. Yet, at least in public and media discussions, 
it fails because of the built-up expectation. It therefore makes more sense to describe Artificial Intelligence as a 
science or field of study that finds its application in a variety of technologies.

AI definitions change over time

The expectations of Artificial Intelligence are constantly increasing. Much of what was considered unique AI 40 
years ago is today’s programming standard. Today’s navigation software, for example, calculates the shortest, 
fastest or most efficient route from A to B, makes adjustments based on latest traffic conditions, accepts voice 
commands and provides route suggestions via voice message. Thirty years ago, these would have been clear 
indications of AI applications, but today it is referred to as normal or technology standard.

Exorbitant and unfulfilled expectations lead to “AI winters”

Although there has been disagreement on what Artificial Intelligence really is right from the beginning, the 
expectation of what it is supposed to be has changed significantly over time. Successes in research aroused 
expectations that could not be fulfilled in subsequent years. Accordingly, in the field of AI research, phases of 
high research intensity and periods of lower activity (so-called “AI winters”) alternated over the decades. Even 
today, AI performance within a very tight and specific task is often mistaken with basic and comprehensive AI 
competence.

The past – rule-based AI systems

During the first AI wave, algorithms and software were developed for a specific purpose based on clear logic 
rules and necessary parameters, which in turn were specified by human programmers. The first highlight of this 
approach was the powerful chess computer. Even today, the majority of software used worldwide rests on rule-
based decisions in the sense of “if this, then that”, like the above example of the navigation software.

The disadvantage of such systems is that they cannot adapt to new situations. They cannot draw abstract 
conclusions, i.e. apply their “knowledge” to other problems or deal with uncertainties. They are therefore not 
intelligent in a strict sense, although they met the early expectations towards Artificial Intelligence.

Initial euphoria soon gave way to disillusionment and the awareness that comprehensive rule-based Artificial 
Intelligence required vast amounts of code lines, complex rules and decision trees, but ultimately was unfeasible 

1 The term «Artificial Intelligence» has been vastly influenced by John McCarthy at Dartmouth College in 1956 («Dartmouth Summer Re-
search Project on Artificial Intelligence»). Conceptually, Alan Turing is considered the father of Artificial Intelligence with his lecture «Can 
machines think?» in 1947. 
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and incapable of meeting the growing demands. Promising alternatives such as the concept of basic learning 
without explicit programming were already theoretically developed, but could not be implemented without 
additional technologies. 

The present – Machine Learning

The second phase of Artificial Intelligence began around 10 years ago with progresses in other technologies such 
as the increasing performance capabilities of computers, the rise of the Internet and the possibilities of big data. 

Instead of complex rules, example-based learning is at the center of research. The AI software is trained by 
using sample data until meaningful results for predefined questions are achieved. The larger the amount of data 
that algorithms can access, the more the AI learns and the better the results. Instead of complex programming 
guidelines, the AI is fed with data sets with correct results, from which the algorithms create decision models that 
are applied later on. Machine Learning is particularly suitable for monitoring large amounts of data and identifying 
similarities. Yet, it relies strongly on extensive data sets for training the software. Insufficient data sets may lead 
to distorted results, which are very difficult to diagnose and fix because of unclear decision-making.

The most important method currently used in Machine Learning is “Deep Learning”. It is based on the functioning 
of the human brain and complex artificial neural networks. Information is processed and evaluated at the same 
time and at different levels in a “human-like” manner. Findings, such as identified patterns in data sets, are 
condensed on multiple levels, linked together and weighted via nodes. AI learns by constantly questioning 
the knowledge gained and by creating new levels, links and – above all – new priorities with the help of new 
information. There are a number of levels between the input and the output level, in which learning takes place. 
Thus, the term “Deep Learning” refers to the vast amount of levels. Due to the significantly increasing computing 
power of processors, today hundreds of neuron levels or layers are possible. 

Artificial Intelligence based on Deep Learning has made significant progress in recent years, especially in facial, 
object or speech recognition. At the same time, the success of Deep Learning, particularly in complex applications, 
reveals its major weakness: Although the results are of high quality, the underlying decision-making process are 
not comprehensible even for AI experts. Compared to first-generation AI, there is no methodology and therefore 
no dependence on basic rules. Causalities are recognized by the algorithm, but the exact manner in which input 
is converted into output and data is used to make decisions remains hidden. This leads to a considerable number 
of unresolved issues, e.g. in terms of responsibility for the results, verifiability of the results and risk minimization 
in a technical and legal, but also in an ethical and moral sense.

The principles of today’s Artificial Intelligence date back to the 1960s

Although artificial neural networks have experienced a dynamic development in recent years, 
their theoretical foundations were already laid back in the 1960s. Marvin Minsky published his 
PhD thesis on the “Theory of Neural-Analog Reinforcement Systems and its Application to the 
Brain-Model Problem” in 1954. In 1960, Frank Rosenblatt first introduced the concept of a 



perceptron – a simplified artificial neural network. However, after Minsky showed the limits of 
perceptrons in 1969, this field of research had come to an end for the first time. It was not until 
1984 that research by David Rumelhart, Geoffrey Hinton and Ronald Williams was revived with 
their article on “Learning Representations by Back-Propagating Errors”. Here, they introduced a 
model with multiple levels for the first time, with each corresponding to the perceptron model. 
This was followed by a decade of extensive research activity and the rise of the term “Deep 
Learning”, however, without any significant results. Only when Geoffrey Hinton and Ruslan 
Salakhutdinov presented the idea of a step-by-step development of levels in their publication 
“Reducing the Dimension of Data with Neural Networks” in 2006, the Deep Learning approach 
could be put into practice along with advances in computing power and data availability on the 
Internet. 

The future – strong Artificial Intelligence

Second-generation AI approaches are extremely specialized. They learn from massive data sets and achieve good 
results particularly within clearly defined and delimited range of tasks. Although they represent the current state 
of the art, they remain so-called “weak artificial intelligences”, also referred to as “Artificial Narrow Intelligence” 
(ANI). From a technical perspective, they can be applied to the same problem definitions, but already fail on 
similar ones – the use for any problem definition, defined as “strong Artificial Intelligence” (AGI, “Artificial General 
Intelligence”), lies in the distant future. Besides basic requirements for hardware and energy consumption, also the 
requirements for the necessary software are still too high. Furthermore, it is uncertain whether strong Artificial 
Intelligence can be deployed on current systems or whether completely new pathways have to be explored, e.g. 
self-creating and self-modifying codes. 

Despite all uncertainties about the approach to be adopted, there is broad consensus on the requirements 
towards third-generation AI skills. What is needed is the ability to learn autonomously in real time, to generalize, 
to be able to think abstractly and to use natural language. In this context, capacity for abstraction and adaptability 
are central objectives, i.e. third-generation AI needs to be able to understand context and meaning, be able to 
adapt to changing circumstances and behave reasonably in unexpected situations. In short: future AI is expected 
to include commonsense capabilities. 



4 Patent analysis:  
Approach and procedure

One of the main reasons for the present study is the lack of comprehensive and detailed definitions of Artificial 
Intelligence as a stand-alone technology. The dynamics of current developments make this definition more 
difficult and also lead to superficial public discussions that are characterized by fear. Therefore, this study aims 
to provide a structured basis for analysis and discussion. 

In order to portray the development of Artificial Intelligence worldwide, and for a wide range of applications, a 
patent system is useful. Conventional methods of patent analysis, however, focus only on the number of patents. 
Furthermore, due to distorting effects arising e.g. from country-specific differences in the patenting systems, 
usually unsatisfactory results are the consequence. As an example, significantly less research is published in 
Japan, so that patents are one of only few opportunities for researchers to publish their research results. In 
China, on the other hand, researchers are encouraged by tax reductions to patent as much as possible in order to 
increase the relevance of China as a research location. The simple measurement of patent activity with regard to 
new applications overrates the importance of certain countries and distorts the overall picture. Moreover, there 
is no classification of the relevance of the particular invention. 

New valuation approach for patents with world-class focus

EconSight therefore makes use of a new valuation approach of its cooperation partner PatentSight, one of the 
leading providers of patent analytics. With this new approach, a weighted and standardized quality assessment of 
individual patent families (definition of family: “simple family”1 ) is possible for the first time, allowing a comparison 
to all other patent families worldwide. From a technical perspective, worldwide patent quality is measured by 
Market Coverage™ and Technology Relevance™. Market Coverage™ calculates the worldwide legal coverage of 
patent protection by means of extension of the nationalization of intellectual property rights (scope and extension 
of the patent family) and shows how companies evaluate the significance of their own invention. As patent 
protection becomes more cost intensive with every country that the patent is covering, a broader international 
market coverage signals that the patent applicant views his patent as promising (internal assessment). Technology 
Relevance™, on the other hand, demonstrates how important an invention is in comparison to other patents in a 
corresponding technology (external assessment), taking into account patent examiners’ references and citations. 
While Market Coverage™ and Technology Relevance™ together constitute the competitive impact of a patent 
family, the sum of all patent families with their individual impact values results in the Patent Asset Index. This is 
the valuation of the entire patent portfolio of a company or research institute. 

The relative valuation of worldwide patents allows a quantifiable classification into relevant and less relevant 
patents. Due to this, the distortions within the patent system as described above are evaded. The focus of this 
study lies upon the top 10% of all existing patents, so-called world-class patents. 

Active patent portfolio instead of new applications 

In this study, patents are identified and counted according to the concept of “Reporting Date”. This means that 
only active and published patent families as well as patent applications will be included in the analyses. Thus, 
1 A simple patent family is a collection of patent documents relating to a single invention with identical technical content. Definition: 
https://www.epo.org/searching-for-patents/helpful-resources/first-time-here/patent-families/docdb_de.html 



only patent families that have at least one valid patent or pending application are counted. The procedure differs 
from other patent analyses in which e.g. only new patent applications per year are counted or all patents are 
used including inactive ones. Rather than just measuring the dynamics of developments, the approach used in 
this study focuses on the absolute size and strength of a patent portfolio at the current time. For example, the 
deadline for data collection (10 January 2019) includes all issued patents and pending applications published to 
this date. Furthermore, all active patents from previous years are taken into consideration. As patents in many 
countries are published after 18 months of concealment, the years 2018 and 2017 are still incomplete. Due to 
the strong dynamics and the general demand for up-to-date data, these years have been taken into account 
nevertheless. Accordingly, 2016 is the last complete year. 

Inventor’s address instead of company seat

Patents are categorized according to the inventor’s address. This eliminates distortions by companies that register 
all patents at their headquarters, even though research has been done somewhere else. In the further course of 
the study, both approaches will be combined.

A patent is the result of research effort that is usually done by more than one researcher, often by more than one 
institution and sometimes in more than one country. To respect this effort properly, each researcher involved 
and each institute specified as the owner is fully assigned the relevant patent. Thus, the research undertaken 
is considered in the best possible way, however, the number of patents aggregated across all companies and 
institutions exceeds the total number of patents in total. But since this analysis deals with the relative importance 
of the players within the technology and the structures as a whole, this distortion is acceptable. 

Changes compared to the pre-release

This study was developed over the course of several phases, discussed with external experts 
and adjusted accordingly. First preliminary data was presented during selected events and 
workshops in autumn 2018. The data used in the present study differs from the pre-release 
in some respects, e.g. a refined definition of Artificial Intelligence has been applied. The new 
definition is broader in order to be able to better identify relevant developments, particularly 
in terms of application fields. Specifically, the full-text search in the patent data bases was 
expanded and the data status was updated to January 2019. Due to these optimizations, the 
number of identified patent families related to Artificial Intelligence has grown from around 
90,000 to more than 140,000.



5.Technological definition of  
Artificial Intelligence

The technological definition of Artificial Intelligence used was created with the support of the Swiss Federal 
Institute of Intellectual Property on the basis of various international patent classification systems (IPC, CPC). It 
consists of more than 130 patent classes that have clear references to Artificial Intelligence, Machine Learning, 
Neural Networks and Deep Learning or which show concrete application thereof. In addition, relevant word 
concepts, particularly on theoretical principles such as “convolutional neural network” or “restricted Boltzmann 
machine”, have been applied in class domains such as IPC/CPC G06F (data processing), B25J9 (robotics), G06K9 
(pattern recognition), B60W30-40 (vehicle control systems) to complete the data for different applications more 
broadly. Documentation of selected classes and word concepts for the underlying technology field is available 
on the IGE’s website.

Here, the approach differs from the frequently used standard procedure of describing a technology as selectively 
as possible and by means of well-defined technical elements. This approach would have shown too much the 
technology itself rather than the embedding and connection with the surrounding fields.1  

Artificial Intelligence consists of general principles as well as four sub-technologies: speech recognition, image 
analysis, character recognition and general data processing. Most of the patent activities take place in these four 
sub-technologies. Additionally, there are seven major applications of Artificial Intelligence: healthcare, mobility, 
energy, marketing, Industry 4.0, data security and financial technologies. 

In the course of this study, the main application fields of Artificial Intelligence are presented in detail. In addition, 
there are other fields of application that are about to emerge, but which are already identifiable from a patent 
perspective. These include legal services, personnel management, warehousing and supply chain management. 
While 250 patents have been filed in the legal and HR sectors worldwide, supply chain management already 
counts more than 500 patents, driven particularly by major online retailers such as Amazon. Specifically, 
developments within the legal and HR sectors should not be underestimated, as high-quality services come into 
contact with Artificial Intelligence here.

1 Since patents can be assigned to numerous patents classes, and these in turn to different application fields, a patent can be counted several 
times. In terms of content, this procedure is desired because the competence in fact lies within the technologies. Due to the overlaps, the 
sum of patents of the individual application areas exceeds the total patent sum by about 10%.



Source: EconSight, 2019

Figure 5.1. Structure of Artificial Intelligence

The above figure shows AI’s defined structure. Using the example of the current widely discussed use of AI 
for the analysis and interpretation of x-ray images, this structure can be depicted as follows: The principle of 
Machine Learning is used in the field of image analysis for application in medical technology. 

On the whole, around 20% of all patents in Artificial Intelligence are attributable to principles, around 45% to the 
four sub-technologies and 35% to the application fields. The focus of the analysis lies on the application areas. 
However, the distribution makes clear that although Artificial Intelligence is very dynamic in the development of 
concrete applications, basic research is still being conducted in many areas. Failures therefore cannot be excluded 
and applications can quickly become obsolete by significant new insights into the principles. Correspondingly, 
the technologies are considerably risky.



6. Global Patent Develpments 
and Rankings

Global patent developments

The number of active Artificial Intelligence patents1 has increased tenfold between 2000 and 2018 – from 
14,000 to 144,000 patents. A strong development has taken place in recent years. For example, in the past three 
years the patent volume has doubled.

Within Artificial Intelligence, the developments of the following three main sub-technologies can be 
distinguished:
• Machine Learning applies algorithms to collections of data in order to identify relevant patterns. It is the 

largest field of research, currently accounting for two-thirds of all AI patents (91,000).

• Neural Networks are machine learning algorithms inspired by the human brain that are supposed to learn 
from data. A simple neural network consists of an input layer, an output layer and a single hidden layer. With 
15% of all patents (21,000), this area of research is currently much smaller.

• Deep Learning is the advanced form of Neural Networks. It consists of more than two hidden layers, each of 
which analyses, evaluates and condenses data and whose results are serving the subsequent layer as a basis. 
Deep Learning is currently the most dynamic technology, accounting for around 20% of patents. In the last 
year, this number has doubled to 32,000 patents.

The development of total AI patents for selected countries shows three distinct phases. At the beginning of the 
millennium, Japan dominated Artificial Intelligence with more than half of all patents in this technology. In 2003, 
the US passed Japan and took on the leading position. Last year, after more than a decade of dominance, the 

1 Patent data consists of the current patent portfolio as of December 31 of the respective year. The patent portfolio does not only contain 
the current patent applications, but also all registered and issued patent families from the previous years, which are still valid at the time. 
Since patents are published with a delay of up to 18 months, the years 2017 and 2018 are still incomplete. Thus, 2016 is the last complete 
year. 

Source: EconSight, IGE, LexisNexis PatentSight, 2019

Figure 6.1. Global patent development in AI and the most important sub-technologies, 2000-2018



United States was overtaken by China. Meanwhile, 40% of all AI patents come from China. 

Chinese dynamics is largely due to specific characteristics of the national patent system. As discussed in the 
chapter on approach and procedure, Chinese researchers are encouraged by tax reductions to patent as much 
as possible in order to increase the relevance of China as a research location. To minimize the corresponding 
distortions (also from other countries), this study mainly analyses world-class patents. Defined as the top 10% of 
patents in the field of Artificial Intelligence, they allow a better view of the relevant players. The following figure 
shows a comparison between total patents and world-class patents in Artificial Intelligence. 

Accordingly, the US leads with more than 50% in terms of world-class patents, while the Chinese shares are 
reduced to 10%. This puts China in second place in terms of world-class patents, while in terms of total patents it 
reaches 40%. This structural difference shows that while China is the leader in terms of patents, its patent quality 
is lagging behind. In other countries, the difference is less prominent. On the whole, China and the US account 
for more than two-thirds of all AI patents in both comparisons. 

The global analysis reveals the dynamic development of Artificial Intelligence, especially in recent years. It also 
shows the importance and changes in the activities of individual countries, particularly China. The rise of China 
in the world-class patents reflects the dynamics and increasing quality of China as a research location. However, 
this figure only shows where the development of the patents has taken place geographically. In the following 
figures, and especially in the later chapters, the focus is more on who is developing the relevant world-class 
patents. 

Rankings of the best companies and universities

A view on individual companies and research institutions also shows a clear picture. Measured by world-class 
patents, half of the top 50 companies in Artificial Intelligence come from the USA. Where Microsoft, Alphabet 

Source: EconSight, IGE, LexisNexis PatentSight, 2019

Figure 6.2. Overall development of the patent structure in Artificial Intelligence, 
selected countries, 2000-2018



Source: EconSight, IGE, LexisNexis PatentSight, 2019

Figure 6.3. Development of the world-class patent structure in AI, selected countries, 2000-2018

(Google) and Intel are leading. In total, there are six American companies within the top 10, four Asian companies 
(Samsung from South Korea, Sony from Japan as well as Tencent and Alibaba from China). Philips is the first 
European company, ranking at 14th position, followed closely by Siemens.

Overall, the ranking is dominated by IT companies, but also vehicle manufacturers (GM, Toyota, Ford, Honda and 
Boeing), electrical engineering (among others GE, Sony, Philips, and Siemens) and pharmaceutical companies 
(Johnson & Johnson, and Roche) are present. It is striking that not a single company specializes in Artificial 
Intelligence. All companies and institutions are primarily active in other areas and achieve their positioning by 
linking their core competence with AI. 



Table 6.1. The top 50 AI companies and research institutions, sorted by world-class patents, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019

The ranking is sorted by world-class patents in AI, also showing the total patents of the respective company in 
Artificial Intelligence. In addition, the entire patent portfolio of the company is shown, while the relationship 
between AI patents and total portfolio shows the degree of specialization of the company. 

Besides the American dominance within the top 50, consolidation in patent development is also remarkable. In a 
fast-growing technology the patent volume has doubled in the past three years alone, the world’s ten strongest 
companies (Microsoft, Alphabet, Intel, Qualcomm, Apple, Samsung, Sony, Tencent, Alibaba, Amazon) were able 
to steadily increase their share of world-class patents to about 27% in 2018. Only five years ago, the share was 
19%. A view on the top 50 also shows the rising market concentration: The top 50 AI companies today hold 
approximately 56% (2013: 47%) of all world-class patents. Thus, in this dynamic technology market concentration 
is taking place at the same time. From a European point of view, this development is alarming because hardly any 
European company is part of this development.



Source: EconSight, IGE, LexisNexis PatentSight, 2019

Figure 6.4. Development of the top 10 companies’ share of world-class patents in AI, 2000-2018

The best universities and research institutions in Artificial Intelligence

With the University of California (rank 28) and MIT (rank 46), only two universities are among the top 50. 
Although patent development is not a primary task, Artificial Intelligence as a research-intensive technology 
offers great potential in basic research. 

In the following, a more detailed view on universities is provided. It should be noted that also here the focus is 
on world-class patents. With regard to the pure AI patent quantity, Chinese universities are way ahead of the 
rest of the world. Measured by the number of patents, Chinese universities would dominate the top 50 with 47 
positions. Moreover, 34 Chinese institutions with a total of 14,000 patents would lie in front of the University 
of California. 

The following table shows the top 50 universities and research institutions in Artificial Intelligence in terms of 
world-class patents. American institutes are leading, but there are already four Chinese institutes in the top 
ten. In total, 30 American institutions are among the top 50. From a European perspective, there are only 
five institutions among the top 50: the universities of Oxford and London as well as the research institutes 
Fraunhofer, CNRS and CEA. China, on the other hand, is present with 11 universities and research institutions. 
Overall, universities and research institutions only account for about 9% of all world-class AI patents (16% of 
total patents in AI).



Table 6.2. The best research institutions and universities in AI, 2000-2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



Table 6.3. The best specialized AI companies, 2000-2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019

The best specialized companies in Artificial Intelligence

The top 50 ranking of the best companies does not show a single company specializing in Artificial Intelligence. 
In fact, the majority of companies have combined their core competencies with AI. The following table shows all 
companies whose AI patents make up at least 50% of their total patents and who hold at least one world-class 
patent. It appears that there are many companies with a product or strategy aiming to use Artificial Intelligence 
in order to drive a specific aspect in an industry such as pharmaceuticals or vehicle manufacturing.



Future Artificial Intelligence is expected to be universally applicable to any problem. However, the current state 
of technology allows good results only in clearly defined range of tasks. Accordingly, Artificial Intelligence can be 
differentiated into basic and applied research. In the following, the most significant AI application fields currently 
available are presented.

With 15,500 patents, healthcare is ahead of data security applications (11,800) and Industry 4.0 (9,700). While 
marketing applications (7,200) also show a dynamic development, the development of Artificial Intelligence in 
mobility (7’700) is the strongest. Here, the patent volume has doubled within the last three years. It is striking 
that Industry 4.0 has long been stagnating, only gaining considerable momentum from 2014 onwards.

Focusing on world-class patents only, healthcare (2,891 patents) is the strongest application, followed by data 
security (1,935), Industry 4.0 (1,674), mobility (1,600), marketing (1,058), energy (738) and financial technologies 
(521).

In the following subchapters, the individual application fields are examined in more detail. Each chapter begins 
with a definition of the application field1 , followed by a table showing the top companies in the world. The 
1 As already pointed out, patents – and therefore also world-class patents – can be assigned to several application fields. Thus, the sum 

7. Application fields of 
Artificial Intelligence

Source: EconSight, IGE, LexisNexis PatentSight, 2019

Figure 7.1. Global patent development according to application fields, 2000-2018



companies are sorted according to their number of world-class patents and also contain the respective total 
patents. In addition, the share of AI world-class patents as a proportion of the total AI patents and of the entire 
patent portfolio of the respective company are shown. 

Healthcare

Current AI applications in the healthcare sector are predominantly based on image analysis and they are used 
in particular in radiology for interpretation of x-ray images. Additionally, Artificial Intelligence is being used in 
order to reduce the development time of new medication by allowing faster search and analysis of clinical 
data. Artificial Intelligence is also supposed to be used in prevention, e.g. for better monitoring, linking and 
interpretation of different measurement values such as cardiovascular data. Besides classical medical technology, 
producers of wearables and fitness trackers are playing an increasing role here, too. Also, in addition to the 
technical challenge, the availability of extensive and high-quality sample data sets is of great importance in order 
to enable better recognition rates. In many countries, the focus here is on protecting the privacy of patients. The 
lack of availability of high-quality data sets as well as the insufficient system-related traceability of automated 
decisions lead to a situation in which Artificial Intelligence will not, on a large scale, replace a doctor in the 
foreseeable future. However, it contributes to faster and better diagnosis, more wide-ranging observation of 
efficacy, emergency optimization and a more individualized treatment. 

The composition of the top companies shows that besides traditional medical technology companies, also 
pharmaceutical as well as large American IT companies and universities are present in the ranking. With Philips, 
Siemens and Roche, three European companies are among the top 10. The University of California ranks at 4th 
position as the best university. The strong presence of companies such as Alphabet, Fitbit, Apple or Nike reveals 
that traditional medical applications as well as preventive healthcare applications with wearables and fitness 
trackers are becoming increasingly important. 

of patents within all application fields exceeds the total patent sum by about 10%. It can be assumed that particularly high-quality patents, 
which have broader requirements, are assigned to numerous application fields. From a business perspective, this has the effect that in some 
companies, the sum of patents within the application fields may exceed the company’s total patents in Artificial Intelligence. These multiple 
counts are not a statistical error, but an indication of high-quality patents. 



Table 7.1. Total patents and world-class patents within Healthcare applications, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



Data Security

AI-based behavioral monitoring is used to protect computer networks more effectively. Specifically, behavioral 
trends of users in the network or at the computer are analyzed, so that in case of deviations an alarm can be 
triggered immediately. Besides that, biometric information such as speech recognition is checked for identification. 
Also, faster response times due to the use of Artificial Intelligence lead to enhanced prevention and faster 
detection, which is particularly important to e.g. reduce the potential for damage from cyber-attacks.  

Conversely, hackers increasingly use Artificial Intelligence to get access to networks or evade security systems. 
This leads to the assumption that an AI application-based upgrading between security specialists and hackers 
will take place in the future.

Another field is “Threat Hunting”, which refers to the review of data using Artificial Intelligence. Examples of this 
are image analysis in social networks, scans of smartphone applications and security analysis of cloud systems. 
Extensions and links with personal data and log files allow predictions on the risk assessment of certain persons 
and their actions. 

A further point concerns the security of Artificial Intelligence itself. Hacking attacks on the AI algorithm can 
influence decision-making mechanisms and are difficult to detect due to the difficult traceability of AI results.

Microsoft, Intel and Alphabet are once again in the lead in terms of AI-supported data security, but also software 
and network specialists such as Qualcomm and Cisco are present in the ranking. Furthermore, specialized security 
companies such as FireEye, McAfee, Symantec, Kaspersky Lab, Bitdefender or Trend Micro are active in the field 
of Artificial Intelligence.

In addition, major online retailers such as Alibaba and Amazon are active due to their extensive customer database. 
But there are also payment service providers such as VISA that want to recognize payment abuse easier with the 
help of AI. 



Table 7.2. Total patents and world-class patents within Data Security applications, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



Industry 4.0

Industry 4.0 connects production processes and ensures that machines, interfaces and components can 
communicate with each other. The resulting data is used to further optimize the production process. With special 
regard to process optimization, image analysis and image recognition are used to identify and sort objects on 
conveyor belts. Artificial Intelligence also plays an essential role in quality control, as e.g. faulty products can be 
better identified. In terms of maintenance control (Predictive Maintenance), machines themselves are analyzed 
in order to detect possible failures at an early stage and to prevent production downtimes. Additionally, AI is 
able to better link industrial production with product sales. This facilitates planning of manufacturing processes, 
capacities, utilization and material purchasing with partners, suppliers and customers. Lastly, the importance of 
robotics is increasing in industrial production, which also reveals an intensified use of Artificial Intelligence.

Besides Emerson Electric as the leading company, also GE, Rockwell Automation, Hitachi and FANUC have a 
clear focus on Industry 4.0 and connect it with Artificial Intelligence.

While Alphabet is involved in Artificial Intelligence in process automation and sensor technology, Microsoft 
rather owns patents in basic networking areas. Sony, on the other hand, is active in the Internet of Things with 
its subsidiary Convida Wireless, particularly in networking technologies.

With Siemens (rank 9), ABB, Bosch and Philips, European companies are also among the top 50. The patents of 
the Midea Group in this field stem from the acquisition of Kuka (robotics). Due to the medium-sized structure of 
the European mechanical engineering and electronical industry, no other Europeans can be found in the top 50. 



Table 7.3. Total patents and world-class patents within Industry 4.0 applications, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



Marketing

Another major AI application field is marketing, for example the use of speech and text recognition to optimize 
and personalize customer contact, especially in advertising. Besides communication, the segmentation and 
identification of target groups based on an intelligent linking and analysis of multiple data sources is required. 
Here, interests, contributions to discussions and consumer behavior are of particular importance. Such an 
optimized customer contact reduces costs and leads to competitive advantages. In an expanded form, Artificial 
Intelligence can bring the findings from marketing back into the entire value chain including purchasing, sales 
and logistics.

Furthermore, Artificial Intelligence is used for the automated creation of texts. Besides stock market and sport 
reports or weather forecasts, discussion contributions in social media and optimization in customer service 
(chatbots) are major areas of growth. 

While online retailers such as Alibaba, Amazon and Ebay as well as social media companies like Facebook are 
ranking high in AI-based marketing, specialists such as Digimarc or Genesys, a provider of call center technologies, 
can also be found. Activities of payment systems operators such as Visa and PayPal are also noticeable due to a 
wide application range.

With a few exceptions like Philips, Artificial Intelligence in marketing is an exclusive competence of American and 
Asian companies. 



Table 7.4. Total patents and world-class patents within Marketing applications, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



Mobility

Within mobility, the advantage of Artificial Intelligence lies in data linking. In vehicles, for example, accident 
reduction and predictive maintenance systems are at the center stage. In public and rail transport, demands and 
capacities can be better coordinated. More generally speaking, AI is beneficial across different transport modes 
as for example traffic flows can be better coordinated. In this respect, Artificial Intelligence is an essential factor 
for developments in the entire Smart City environment. Autonomous mobility is also an important branch of 
research: Besides the intelligent interaction of the vehicle with its passengers, the main focus is on interacting 
with the environment. The safe detection of obstacles and the embedding and networking with other road 
users are central topics of research. Here, vehicles can benefit from each other through the constant exchange 
and analysis of information about traffic situations. While partially autonomous mobility with distance alert and 
lane assistants will be possible in the next few years, full autonomous mobility outside of demarcated areas 
(such as industrial areas) will have to overcome ethical, legal, as well as technical issues first. Different legal 
framework conditions may have a significant impact on the research and development of AI in the mobility sector 
in individual countries.

In terms of Artificial Intelligence in mobility, Intel is leading with its subsidiary Mobileye, followed by other large 
IT companies such as Alphabet, which are expected to have breakthrough activities in the field of autonomous 
vehicles. Even classic automotive companies such as General Motors, Ford, Honda and Toyota are among the 
top 10 companies.

In addition to vehicle manufacturers, service companies are also in the top 50: Didi Technology and Uber as 
mobility agents, Here Navigation and TomTom in the navigation sector as well as trading platforms such as 
Amazon and Alibaba. The latter are, among others, experimenting with drones to optimize the supply chain. 

Only six companies from Europe are among the top 50. The car manufacturers VW and BMW are behind the 
domestic suppliers such as Continental and Bosch. Daimler, for example, are not present, while its American and 
Japanese competitors can be found frequently among the top 10. However, the picture would change when 
looking at the total patents. Volkswagen and Bosch would advance to rank 12 and 13, while Daimler would 
continue to be in the rearmost position with only one world-class patent and a total of 19 mobility patents 
related to Artificial Intelligence. Compared to direct competitors, German car manufacturers only hold a few 
world-class patents in this field. 



Table 7.5. Total patents and world-class patents within Mobility applications, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



Energy

High expectations of Artificial Intelligence within the energy sector are linked to the optimization of the interaction 
between generation, grid, consumption and storage (Smart Grid). In particular, the increasing importance of 
renewable energies and corresponding weather and time-related fluctuations in production are aimed to be 
optimized with the help of AI, for example through the integration of weather forecasts. Peak loads arising from 
charging processes of electric cars are also aimed to be better forecasted and balanced. In private environments, 
Artificial Intelligence can help to reduce energy demand through self-learning heating systems.

Moreover, in the field of international energy trading, AI-based trading algorithms can act more quickly, accurately 
and cheaper through the combination and analysis of environmental, system and market data as well as stock 
market prices and grid and border capacities. 

In practice, this area is dominated by electrical engineering and automotive companies. GE and Siemens, for 
example, show activities in the field of Smart Grid. While the automobile manufacturers are active in the area of 
battery management, AI approaches can also be found in fuel cell technology. Battery management also includes 
Asian electrical engineering companies such as Samsung and LG. However, the activities are not limited to 
battery management in the vehicle sector only, but also include smaller batteries e.g. for wearables. The field of 
decentralized energy management up to Smart House is covered in particular by IT companies. In addition, there 
are also some suppliers of renewable energy. 

The application of AI to energy trading is not reflected in the data. Presumably, the basic methodology is the 
research focus rather than the concrete application of energy. Accordingly, the majority of patents are supposed 
to be found in AI basics.

On the whole, the lower patent quantities show that the use of Artificial Intelligence within the energy sector is 
even less profound than in other application fields. 



Table 7.6. Total patents and world-class patents within Energy applications, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



Fintech

In financial technologies (Fintech), pressure to innovate is generated by new market entrants who invade the 
traditional banking business by offering new, better and less expensive services with highly IT-based and AI-
based processes. The aim is to better understand customers in order to provide them with more tailor-made 
services, for example in wealth management or granting of credits. Besides the improvement of risk management 
in the investment process, growth opportunities are seen in new payment systems. In particular, the big software 
companies are entering the market here.

The complexity of the financial industry has led to increasing demands on risk management and compliance 
regulations in recent years, and in turn to rapidly rising costs. The expectation towards Artificial Intelligence in 
regulatory technologies (Regtech) is that extensive financial data flows can be properly evaluated. Furthermore, 
it calls for faster response rates, e.g. in the case of security risks or violations of applicable law such as money 
laundering. 

In the insurance industry (Insuretech), digital added value concentrated on insurance comparison and the 
generation of new customers. New activities in Insuretech digitize the entire insurance business and offer 
insurance products, which are more custom-fit, faster and cheaper due to, among others, the increasing use of 
Artificial Intelligence in risk assessment.

At the moment, there are strong dynamics particularly in the field of payment systems, which make up almost 
half of the world-class patents in Fintech. Also here, the big IT companies are leading, particularly due to their 
activities in mobile payment systems. Even classic credit card companies like VISA are active, and wealth and 
credit management (Equifax) are focus areas, too.

Insurance and regulatory technologies are still poorly represented, at least in the larger companies, with patents 
accounting for less than 15% each. With Coinplug and Spondoolies Tech, two companies from the Bitcoin 
environment (Mining) are among the top 50.



Table 7.7. Total patents and world-class patents within Fintech applications, 2018

Source: EconSight, IGE, LexisNexis PatentSight, 2019



8. Comparison: Corporate HQ 
& research sites

Hitherto, technological performance has been analyzed from two perspectives: 

1. Where were the patents developed? – the analysis of international research sites. It shows in which country 
the inventors named on the patent reside, i.e. where the research has been performed. 

2. By whom were the patents developed? – the analysis of companies and research institutions. It shows 
the patent owners and provides information about which companies and institutions are leaders in Artificial 
Intelligence.

The result of both analyses showed, firstly, that the US is a leading research location and that half of all world-
class patents have been developed in the US in 2018. Second, it revealed that American companies are leaders 
in general, and in almost all application areas. However, the present analysis does not show how strongly 
companies use domestic and foreign research locations and how domestic and foreign companies develop at 
specific research locations. Thus, both approaches will be combined in the following. Due to this, the structure 
of research locations according to domestic and foreign companies can be presented on the one hand. On the 
other hand, the significance of individual countries as research locations for domestic companies can be shown.

Research site and corporate headquarters - two different concepts

In this study, all comparative country analyses based on the home address of the inventors 
named in the patents have been carried out. If, for example, an inventor with a residential address 
in Switzerland has been mentioned in the patents, the patent is attributed to Switzerland. It 
is therefore assumed that the corresponding technological competence lies in the inventor’s 
country. If, in addition, an inventor with a residential address in the USA is mentioned, the patent 
is also assigned to the United States. In this case, the patent would be an international research 
cooperation with participating researchers from Switzerland and the USA. Furthermore, it is 
possible that a company owns a patent that was invented exclusively by researchers living 
abroad. 

At company level, a patent is usually assigned to the address provided at the time of registration. 
This may be the corporate headquarters or a presence/subsidiary in another country. In this 
study, all patents were assigned to the corporate headquarters in order to clearly differentiate 
between domestic and foreign companies, depending on the analyzed country. Moreover, all 
patents were attributed to the parent companies (based on the principle of “Ultimate Owner”) 
that have final control or decision-making power over the patent.

The consequences can be explained using the following example: The German company Kuka 
was bought by the Chinese Midea Group. The patents of Kuka became property of Midea and 
were counted for Midea, i.e. these are patents owned by a Chinese company. The research 
effort is still assigned according to the inventor’s addresses, i.e. it counts as an effort performed 
in Germany. The same applies e.g. to the purchase of the Swiss Syngenta by ChemChina. 



Development of world-class patents by corporate headquarters

While the overall analysis (chapter 6) focused on the importance of individual research locations (based on 
the addresses of the named inventors), in the following the patent activities of the companies are summarized 
according to their headquarters.

It becomes obvious that US companies are dominating Artificial Intelligence since 60% of all world-class patents 
are held by American companies. Companies from China, Japan and the European Union are well behind the 
USA with shares between 9% and 10%. However, Chinese companies have doubled their global share of AI 
world-class patents to 9.3% within the last three years, while the shares of US and EU companies have remained 
constant. Since patents are published with a delay of up to 18 months, the years 2017 and 2018 are very likely 
to be still incomplete. It can therefore be assumed that the share of Chinese companies will continue to rise and 
that it will be significantly above that of the European and Japanese companies already this year.

Broken down by individual countries and in absolute patent numbers, the following table results from the above 
figure. On the left-hand side, the ranking of countries with the most patents is shown as measured by the 
corporate headquarters. The right-hand side shows the ranking of the strongest countries as measured by the 
research efforts of the inventors (as listed on the patents) in that country. 

Source: EconSight, IGE, LexisNexis PatentSight, 2019

Figure 8.1. Shares of world-class patents in AI according to the company’s country of origin, 2000-2018



Source: EconSight, IGE, LexisNexis PatentSight, 2019

Table 8.1. Country ranking, comparison of corporate headquarters and research site, patents, 2018

The ranking shows the USA as the country with the most world-class patents by companies that are headquartered 
in the USA. At the same time, the USA is also the leading research location. Both cannot be equated, since 
US companies also conduct research abroad and, respectively, international companies also use the American 
research location.

The US is followed by countries that also have both innovative companies and an innovative research location. 
Usually, countries with innovative companies also have an innovative research site in Artificial Intelligence. 
However, this is not always the case. Differences are particularly evident in Canada, Great Britain, Israel and 
Australia. AI research sites are relatively large, while own companies play only a minor role. The research sites are 
particularly attractive for foreign companies.

The UK will be further examined below and it is shown that of the 181 AI patents, only 119 were developed 
at the domestic research location. This example is intended to illustrate the complex relationships behind the 
apparently unique rankings. 

Research locations by country of origin of the companies

The following figure shows the origin of the researching companies for selected research locations and their 
significance for the particular site1. This combines the previous analyses (inventor’s address and headquarters). It 
becomes obvious that American companies provide at least the largest research effort of all foreign companies 
in each country. In many cases, they even constitute the most important group of companies.

1 The numbers used for the calculations are based on the sum of world-class patents combining the corporate headquarters and the inven-
tor’s addresses as mentioned in the patents. Due to international research cooperations (inventors from several countries in one patent) and 
corporate collaborations (several domestic and/or foreign companies are sharing a patent), double counts occur. A top-down calculation for 
all patents developed in one country results in a smaller sum than a bottom-up calculation of the patent activities of all companies in one 
country. Random tests have shown that the double counts lead to a deviation in a single-digit percentage range. This deviation is accepted 
because this analysis is primarily about shares and structures. Furthermore, for 96% of all companies active in Artificial Intelligence, the coun-
try of the corporate headquarters was identified. Incomplete data sets mainly concern companies with only one AI patent. 



Source: EconSight, IGE, LexisNexis PatentSight, 2019

Figure 8.2. Patent structure of selected research locations according to companies’ country of origin, 
shares 2018

For example, US companies in the UK currently hold almost two-thirds of all patents invented in the country. 
In France and Switzerland, they are responsible for 51% and 53% of the patents, respectively. In Germany, the 
share of US companies is slightly lower at 32%. For the entire EU, the share of US companies is 47%.

Source: EconSight, IGE, LexisNexis PatentSight, 2019

Table 8.2. Patent structure of selected research locations according to companies’ country of origin

While European companies have developed 485 patents in the US, American companies are involved in the 
development of 1,209 patents in the EU. Thus, US companies hold more world-class AI patents in the EU (1,209) 
than the EU countries themselves (972).



With 757 patents, the UK is the strongest AI research location in Europe, followed by Germany with 689 patents. 
However, in none of the shown industrialized countries the share of domestic companies is lower than in Great 
Britain. In the UK, only 119 patents (16%) are developed by domestic companies. Two-thirds of British patent 
development is pushed forward by American companies. The patent activities of domestic companies are also 
low in France (25%), and here American companies are by far the leaders. 

A similar picture is evident in Switzerland. American companies in Switzerland develop twice as many patents 
(120) as the Swiss companies themselves (59).

In Germany, the share of domestic companies in patents developed in Germany is significantly higher with 40%. 
But also here, the American companies are strongly represented with 32%. The share of Asian companies is at a 
low level.1  

Furthermore, low activities of other European companies in Germany, Great Britain and France are noticeable. 
It is likely that European companies are less interested in further European research locations in terms of AI, but 
rather do research in the United States. It is noteworthy that Swiss companies have a higher share of EU activities 
(12%) than the majority of EU companies themselves. 

Outside of Europe, fewer interconnections between research locations can be observed. In Japan, South Korea 
and China, the shares of domestic companies are 68% (China), 78% (South Korea) and 89% (Japan). While 
European companies are only involved in a few world-class patents in these countries, American companies in 
China are responsible for 375 patents, which represents 20%. A special case is India (not part of the figure): Here, 
the share of domestic companies in world-class AI patents is 5%. American companies are responsible for 75% 
of total world-class AI activity in India. However, the intellectual property rights, which are often described as 
poor, are an obstacle here. 

Importance of individual countries as research sites for domestic companies 

In the following section, the perspective is changed. While the previous section focused on the structure of 
selected research locations according to the companies’ origin, here the research structures are presented by 
target countries for selected companies (exchange of columns and rows). 

1 The small share of Asian companies speaks against the statement of the «sellout of key German technologies», at least in this technology. 
Since the study makes use of the principle of «Ultimate Owner», the identified 28 Kuka AI patents (25 of which are researched in Germany 
and 9 of which are world-class patents), for example, are already assigned to the new owner, the Chinese Midea Group. Nevertheless, Chi-
nese companies only account for 3% of all patents researched in Germany.

Source: EconSight, IGE, LexisNexis PatentSight, 2019

Table 8.3. World-class patents of domestic companies according to research location, 2018

Multiple counts possible due to research cooperations EU=Patent sum of the resp. remaining 27 countries without the home country



The figure shows the world-class Artificial Intelligence patents of all companies headquartered in one of the 
selected countries. The columns show the patents developed by these companies at the other research locations.1  
The UK serves as an example: UK-based companies hold a total of 181 world-class AI patents. Of these, 119 
were developed by British companies domestically. This means that 62 patents have been developed outside 
the UK. The following columns show that 11 of these have been developed in the EU, 2 in Switzerland, 51 in 
the US and 6 in China. 

European companies each do about two-thirds of their world-class AI research in their home country. The low 
importance of other European research locations for European companies is particularly noteworthy. All in all, 
European companies involved in Artificial Intelligence are mainly using their research sites in the USA. 

From a European perspective, AI research in Asian locations is still at a very early stage. American companies are 
active with ten times the amount of patent developments in China (375 vs. 36 from the EU). The attractiveness 
of the American research landscape is also evident for companies from Asian countries. However, on average the 
shares are significantly lower than those of European companies.

A special case is the research structure of Swiss companies in terms of Artificial Intelligence. Overall, the research 
share of domestic companies in Switzerland is particularly lower, i.e. companies with headquarters in Switzerland 
develop more than 60% of their world-class patents abroad. However, research done by the Swiss companies is 
relatively evenly distributed to one third each on domestic research, research locations in the EU and research 
locations in the USA. Thus, Switzerland is more closely linked to the EU research landscape than the EU member 
states themselves. However, the sum of patents at the research locations considerably exceeds the total number 
of patents of Swiss companies. This means that in many cases there are international co-operations involving a 
number of research locations.

1 The numbers also include international research cooperations across different locations, with researchers from more than one country. 
Thus, the sum of foreign patents can exceed the difference between total patents and domestic patents (the same applies to the calculation 
of shares). The domestic patents may also include national (several companies) or international (several companies and/or research sites) 
cooperations. Each number indicates that the corresponding patents contain a research contribution from that country.  

Source: EconSight, IGE, LexisNexis PatentSight, 2019

Table 8.4. Global shares of companies from selected countries in AI application fields, 2018 



Application fields in Artificial Intelligence by companies’ country of origin

The dominance of US companies is also evident in the identified application fields of Artificial Intelligence.

Divided into the individual application fields, it becomes clear that US companies achieve particularly high shares 
in data security (67%), marketing (70%) and Fintech (66%). In these areas, in turn, the shares of European 
companies are particularly low. This was already evident in the previous chapter when looking at the top 50 
rankings of the individual application fields. Hardly any European company reached the top 50 here. This can be 
explained, at least in the areas of marketing and Fintech, by the fact that business methods are only patentable in 
the USA. However, it should not be neglected that many of such patents can be successfully expanded to other 
countries if they have a technical share.

The EU companies reach relatively high shares in the fields of healthcare, Industry 4.0, mobility as well as energy. 
Especially energy (15%) and healthcare (15%) stand out here. With regard to healthcare, Dutch and German 
companies make a major contribution, particularly Philips (81 patents) and Siemens (46 patents). Swiss companies 
are also focusing on Artificial Intelligence in healthcare. Roche is particularly noteworthy with 41 healthcare AI 
patents on a global scale.

However, it must be emphasized that in most application fields significantly more than half of the world-class 
patents are being developed by American companies and research institutions.

  

This shows a fivefold dominance of the United States in Artificial Intelligence:

• High importance of the US research location for global AI research: more than 50% of all world-class patents 
are being researched in the US 

• High shares of US companies and research institutions on patents researched in the home market: 83% 

• Technology leadership of companies and institutions: the top five companies and four of the top five 
universities and research institutions are located in the United States 

• Special importance of American companies for global research sites: 60% of all world-class patents in Artificial 
Intelligence are being developed by American companies and research institutions 

• Dominance in all application fields of Artificial Intelligence: more than half of the world-class patents in most 
application fields are developed by American companies and institutions 



9. Country profiles

In the following, the most important data, time series and rankings are shown for selected countries on one page 
each. This includes the most important researching companies in Artificial Intelligence per country, the technology 
structure within Artificial Intelligence by sub-technologies and application fields as well as the structures of the 
research location and target regions of the research activities of particular companies.

The strength of American companies also becomes evident from the country profiles. The world’s leading American 
IT companies can generally be found at top positions in the rankings of the leading researching companies in 
Artificial Intelligence within the respective countries. 



































10.Profound results through 
intelligent partnerships 

EconSight – Re-thinking economics

With a tailor-made communication, EconSight offers intelligent analyses with new arguments and perspectives as 
a sustainable basis for decision-making. The future cannot be tackled with old methods of analysis and collections 
of data. It is about using more sophisticated approaches, analyzing comprehensively, designing scenarios and 
thinking in terms of opportunities and risks to ultimately reduce complexity and convince with new arguments. 
EconSight’s aim is to re-think.

PatentSight – a LexisNexis company

The PatentSight Business Intelligence solution provides decision-makers and patent experts with unique, reliable 
and relevant insights into the patent landscape within the fields of benchmarking, R&D strategy, trend scouting, 
M&A, licensing, and portfolio optimization. PatentSight is known for its development of the Patent Asset Index™, 
a new approach towards assessing patent quality and patent portfolios. The Patent Asset Index™ is recognized 
by technology and industry leaders – because it provides an accurate overview of the strength, quality and 
technological value of patent portfolios and because it demonstrates the impact and efficiency of a company’s 
investment in innovation. PatentSight is able to provide such detailed analyses due to the vast amount of patent 
data that they collect from the various global patent offices which is then harmonized for ownership and legal 
status of the patents. Harmonization ensures that each patent is assigned to individual current owners of the 
patent family. Teams at PatentSight scour through patent and company data to identify the ultimate ownership 
of each patent family and to assess their current legal status. This data and data from new patents that have 
been filed are harmonized and updated regularly/weekly, thus making them readily available for analysis. Various 
templates and charts that are available in the tool make the generation of reports faster. In all, the company 
provided a robust tool for generation of detailed analyses and charts.

Federal Institute of Intellectual Property (IGE)

The Federal Institute of Intellectual Property (IGE), the Swiss Patent and Trademark Office, is responsible for the 
examination, granting and administration of industrial property rights. Under the IP-search label, IGE has been 
providing patent and trademark research for IP owners, IP managers and patent attorneys on a global level for 
more than 30 years. Fifty patent and research experts are using the most powerful data bases in order to identify 
relevant patent or scientific literature.



Intelligence to Drive Progress
Find the Unexpected with Advanced Patent Analytics

To Learn More Visit Us at  

LexisNexisIP.com


