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Becoming a global 
leader in the cognitive era



What is Artificial 
Intelligence (AI)? 

AI is technology that uses
variations of machine learning
(ML) to learn, think, plan and
perceive, mimicing human 
cognitive and physical functions.



Industrial 
Revolution

Information 
Revolution

Cognitive 
Revolution

A revolution like any other?



AI is becoming the 
operating system 
of society

• Redefine the interface between 
humans and machines

• Challenge notions and distribution 
of power, values and trust

• Deepen the rift between data
empowered and disempowered

• Recast businesses and industries
• Put deep tech squarely at the 

center of geopolitics and reshuffle 
the geopolitical landscape

• Question capitalism



*Source: DARPA

Handcrafted Knowledge

Statistical Learning

Contextual Adaptation

The structure of the 
knowledge is defined 
by humans.
The specifics are 
explored by the 
machine.

Engineers create 
statistical models
for specific problem 
domains and
train them on big data.

Systems construct 
contextual 
explanatory models
for classes of real 
world phenomena

Machine knows that this baby is 
not holding a baseball bat

Humans tell machines what a cat is.

Machines learns what a cats is.

How intelligent is AI?
Three waves of AI*

No emotional 
intelligence!
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à Expert systems

à Deep Neural Networks

à Heuristic Models



Is there a 
global arms 
race for AI?



Countries 
with AI 
initiatives* 

As of April 2019



Countries in 
the Cambrian 
Futures Study 



AI-trained population

Institutional 
and ethical framework

Public sector 
(as funder and 

user of AI)

Clean and high volumes of data

Computational Power 

Scientists and 
scholars

Entrepreneurs, 
corporates and 

investors 

What an AI Strategy needs to take into account: 

Preconditions for AI
(obligatory)

AI Ecosystem:
High permeability between 
these three pillars is crucial
(depending on strengths 

and weaknesses)

Political and socio-economic 
support structures 

(obligatory)



Preconditions Research Commercialisation

Environment

Network Readiness

Data

Availability & Quality of Public Data

No. of Internet User

Hardware

No. of top 500 supercomputer

No. of top 10 supercomputer

Semiconductor revenue

No. of semiconductor suppling commpanies

Volume of FPGA 

Talent

No. of students enrolled in teritary education

No. of master graduates in AI

General R&D Input

R&D Expenditures

No. of researcher per 1 million inhabitants

AI specific R&D input

AI related research Institutes

No. of faculty engaged in research

PhD students in AI

AI specific R&D output

No. of citable AI publications

H-Index of AI publications

Public sector

University – industry collaboration

Government procurement of advanced technologies

Patents

Average AI patents (international enforceable)

AI Startup ecosystem

No.of AI Startups

No. of influential AI startups

AI private equity deals

Share of most active VC in fields of AI

Robotics & Automation

No. industrial robots installed per employee

No. of manufacturers of service robots

Cambrian AI Country Index©

26 proxies, 
normalized and 

referenced 
against US



Cambrian AI Country Index©
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Categories of countries in Cambrian AI study

Castle 
Countries

Knights of
the Cognitive

Age

Global 
Networkers

Hidden 
Champions

Cambrian
Countries



Market Innovation Entrepreneurs Capital Politics

The rise of China

China’s market size 
provides data and 

allows scaling

From a copy-cat era 
to an era of copying 

from China

“Gladiator like 
entrepreneurs”

Availability of 
capital

Ambitious and 
politically backed AI 

Strategy (currently not 
existing in the US)

Additional Source: Kai-Fu Lee

à 733M Internet Users à 9 of 20 of the world’s most 
valuable tech companies come 

from China

à Become the global leader in 
AI by 2030

à 400 AI Startups à 48% of global AI investment 
but <2% of global deals



246M  
Internet 

Users 

13 Semi-
conductor 

firms

Ca. 1.100 
AI Faculty

Ca. 1.400 
AI 

Startups

733M 
Internet 

Users 
206 of 500 
Top Super-
computers

Ca. 270 AI 
Faculty

Ca. 400 AI 
Startups

124 of 500 
Top Super-
computers

74% int. 
AI patents

11.400 AI 
Publications

1,3% int. 
AI Patents

437 
H Index  

(AI Pub.)

8.400 AI 
Publications

5 Semi-
conductor 

firms

206 
H Index  

(AI Pub.)

Cambrian Leaders



… but the 
US will 
prevail as 
leader, 
because:

China has a larger domestic data pool, American 
companies attract more users globally:

2 billion monthly users 1 billion monthly users

Due to its recent history of multiple extended deployments, it is 
assumed that the U.S. military has gathered more battlefield-

relevant data than its Chinese counterparts

1,5 billion monthly users

1,2 billion monthly users

1,2 billion monthly users

0,6 billion registered users



… and
because:

The US has the most advanced research landscape, 
which will be crucial for future breakthroughs:

AI Publications (2017): 
11.400

H-Index: 213

Science

No. of AI Publications (2017): 
8.400

H-Index : 437

No. of Cognitive Neuroscience 
Publications (2017): 3.400

H-Index: 406

No. of Cognitive Neuroscience 
Publications (2017): 1.450

H-Index : 109

No. of Biotechnology 
Publications (2017): 6.550

H-Index: 503

No. of Biotechnology
Publications (2017: 7.600

H-Index : 207

Faculty actively engaged in AI 
research (2016-18): 1050

Faculty actively engaged in AI 
research (2016-18): 270

Science



A technological, 
social and 
political
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“AI made in 
Germany”

Realizing 
Society 5.0

Japan is driven by a low birth rate and aversion to immigration. Germany and
France are driven by a culture of enlightenment and protection of the individual.



• Military as talent builder 
and AI innovation driver

• High permeability 
between universities, 
private sector and state 
(military)K
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• Use AI to keep up with US 
also militarily

• civil-military fusion

• Military (DARPA) as one key 
driver in AI

• Cultural divides between 
Pentagon and Silicon Valley
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Decades of AI research, funded 
through a pan-Canadian network.

#AIforALL: Focus on social progress, 
use of social diversity.

Harness the benefits of AI for society 
with a focus on applied, industrial AI.

A resource-rich public sector as the 
driver of AI.
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• Aim to become the 
most innovative 
economy.

• Established research, 
start-up ecosystem 
and partnerships 
between industry and 
administration.

• Cooperation
between 
government, 
research and the 
private sector.

• Knowledge-based 
technology hub.

• AI promotion for the 4th

industrial revolution.
• Globally operating 

corporations that 
produce AI hardware 
and software.



Four approaches to fostering AI

Ø Market (corporate) scale 
driven

Ø Breakthrough focus. 
Frontier research and 
ecosystem 

Ø Simultaneous efforts by 
public and private sector

Ø Globalized approach

Ø “Chinese dream”: The 
greatest good for the 
greatest number

Ø Application-focused, 
techno-Confucianism

Ø Public-private integration

Ø Domestic & BRI

Ø Individual protection

Ø Basic research  & 
“Industry 4.0” focus

Ø High degree of (market) 
fragmentation

Ø Foundation in globalized  
industries

Ø From competition to 
strategic collaboration

Ø National specific 
strengths & weaknesses

Ø Exploiting niches



Are you ready for the cognitive era?
What are a country’s strategic option to
integrate in the global AI landscape?

What do organizations need to do to position 
in the global web of strategies?

How do humans can be empowered through 
responsible “symbio-intelligence” with machines?



A string of scandals, making AI ethics 
imperative for sustained business success



Ethical AI design

Fairness, explainability and  transparency 
of AI are statistical problems that can be 
increasingly tackled with algorithm 
audits or specific applications (e.g. for 
identifying deep fakes).

As AI obfuscates and modularizes 
processes to the point where a single 
human cannot see the full picture,  
organizations need to use system mapping 
to assess second- and third-order effects 
of these systems..

Ensuring that people, units and firms 
adhere to ethics standards requires an 
operational, transparent and adaptive 
governance system with teeth. The 
system has to flow from the board down 
to each coder.

Data checks + Audits & flaw detectors + Governance & oversight+ Societal impact tests

Datasets that are used to train algorithms often 
have inherent biases and flaws (e.g. regarding 
curation rationale, demographics of data 
provider and data collector,  etc.). Tools like 
data statements help users understand how AI 
might generalize.

Research finds that codes of ethics don’t have a measurable impact on the decisions and actions of software developers. So how do we 

ensure that AI solutions are fair, explainable and transparent?

Cambrian’s product’s address these different dimensions of ethical and trustworthy AI.



AI Readiness Self-
Assessment Tool

allows executives to evaluate how well their organization is 
prepared to leverage AI as a key asset and differentiator for 

corporate, innovation and product strategies. It helps 
managers recognize potentially harmful missteps and 

prioritize areas for action and investment.

This self-assessment tool is the prototype of the Company 
AI Readiness Index (CAIR). 



“AI Readiness” refers to the current state of a company’s preparedness
to responsibly explore, develop, implement, market and scale AI

applications for both its own commercial growth and societal progress, 
all while mitigating related ethical risks for itself and its stakeholders. 

To that end, it captures the company’s economic performance and 
holistic advancement of AI across multiple dimensions.

What is AI Readiness?



Similar to some Fortune indices, the CAIR will provide a public benchmark against which 
companies can assess their systemic and structural readiness for the effective and responsible 
use of AI. To that end, it will allow comparisons within and across industries, capturing a 
company’s holistic advancement of AI in seven critical dimensions:

• Economic Performance: Commercial products & services
• Leadership & Strategy: Foresight, relevance, resources, communication, feedback
• Ethics & Governance: Ethics architecting, policy, procedures & accountability
• People & Expertise: Human-centricity, human development, collaboration & skills
• Data & Infrastructure: Access, quality, suitability, suitability, computing power
• R&D Capabilities: Quality, funding, collaboration
• Operations Capabilities: Diffusion processes, tools, human and cybersecurity

Each company participating in this index will receive an individual AI Readiness Scorecard. It 
will entail a confidential and detailed assessment of their strengths and weaknesses, providing 
operational guidance to enhance their readiness to develop, apply and scale AI responsibly. 
Each year, all the data gathered will be anonymized and analyzed in a report to inform 
policymakers. 

How the CAIR© will work



Why the CAIR Index© now?

*Source: PwC  ** Source: MIT

By 2030, global GDP 
could increase by 14% 

because of AI 
(in China 26%, North America 

14.5%)*

91% of companies expect 
to deliver AI-powered

growth by 2023, but only 
18% understood and 
adopted AI in 2018**

Too much dystopian 
hype about AI’s dangers, 

often fueled by 
prominent missteps



FAIR 
Index Portal©

AI Readiness 
Scorecard

Annual AI 
Readiness 
Report

One Index, 
Three Outputs



AI Readiness Index 2018
This Index allows to compare the readiness of companies for the cognitive revolution.

Rank

2018 AI Readiness 22

2018 Fortune 500 76

Blue dots mean  that a company  performs 
comparatively well, a red dot that it performs 
relatively poorly, and yellow dot that its 
performance is average for its peer group

Data & Infrastructure

87,5 Score
3 Rank

People

65,7 Score
6 Rank

Operational Capabilities

82.8 Score
5 Rank

Ethics & Governance

22,1 Score 
98 Rank

R&D Capabilities

45,7 Score
15 Rank

Commercial & Economic Performance

76 Score
81 Rank

Home Compare Companies Methodology Contact

Summary
Leadership & Strategy

60,4 Score 
78 Rank

Wayne 
Enterprises



Wayne 
Enterprises

Score / Value Rank

2018 AI Readiness Score 47,53 / 100 14

Market Value & F500 516.1 B. USD 76
The scorecard highlights a company’s relative strengths and relative weaknesses compared to 15 peer companies with a similar market cap. Elements of the index are marked with a blue dot 
where the company performs comparatively well, a red dot where it performs relatively poorly, a yellow dot where its performance is average for its peer group, and a gray dot when there isn’t 
sufficient data to make a judgment. Elements marked with a blue ring are areas where the company slightly over-performs while areas where the company slightly under-performs are marked 
with red ring.

AI Readiness Scorecard
This Index allows to compare the readiness of companies for the cognitive revolution.

R&D Score Rank Strengths / 
Weaknesses

R&D  Quality 58 43

R&D   Outlay 89 6

Academic Collab. 34 55

Commercial & 
Economic 
Performance

Score Rank Strengths / 
Weaknesses

5 Year Growth Rate 62 7

Profit from AI 
products & services

98 3

Leadership & 
Strategy

Score Rank Strengths / 
Weaknesses

Leadership 58 19

Strategy 62 14

Ethics & 
Governance

Score Rank Strengths / 
Weaknesses

Ethic’s Policy 16 98

Institutional Setting 13 79

Outreach & Ext. 
Accountability

10 104

Data & 
Infrastructure

Score Rank Strengths / 
Weaknesses

Access to data 92 3

Quality of data 96 3

Data centers 82 4

Data Security 61 18

Computational 
power

86 6

People Score Rank Strengths / 
Weaknesses

No. of AI Experts 83 5

Cross-functional 
Teams

72 6

Breadth of 
expertise

64 8



Tobias Straube
VP Operations & Analysis

E: straube@cambrian.ai
T: @tobias_stra
L: www.linkedin.com/in/tobiasstraube

Thank you

Olaf Groth
Chief Executive Officer

E: groth@cambrian.ai
T: @olafgrothsf
L: www.linkedin.com/in/olafgroth
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