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1. Definition of Artificial intelligence and Its 

Importance for Industry
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1. Key Concepts

What is artificial intelligence?
o In its broadest definition, the term artificial intelligence (AI) refers to computer systems that can sense their environment, think,

learn and then act in response to what they are sensing and their objectives. They are algorithm systems designed to

assist people in their tasks, which can perform data and specific data analysis, process (right data) that can involve

large volumes of data and even increase the cognitive abilities of the data user.

o AI uses different techniques, which include machine learning, a method that automates the construction of models of reality

from data and in this way the systems can learn the behavior of real systems, identify patterns and make decisions with

minimal human intervention. Deep learning, which is a particular case of machine learning and the most successful one

today, is a particular case of artificial neuronal network capable of processing large volumes of data in very competitive times

to solve classical problems of machine learning, such as classification, clustering or regression, and which has shown

excellent behavior in the identification and labeling of images among others.

o AI computer systems can be purely software-based systems that act in the virtual world (e.g. voice assistants, image analysis

software, voice and speech recognition systems and search engines), or AI can be embedded in some kind of hardware

device (e.g. robots, drones and autonomous vehicles, mobile devices).

o AI is emerging as a powerful agent of change, since it is leading to the true automation of different sectors. AI provides

machines and applications with the capacity to replicate human cognitive skills such as learning, reasoning, problem-

solving, planning and self-correction, and therefore allows them to make automated decisions with a high level of precision

and speed through intelligence based on data collection, together with self-learning capabilities. Thus, as this technology

grows and matures, it will be adopted by new sectors and markets due to the advantages it offers.

Source: EIC (DGI-ACCIO), based on data from Frost & Sullivan, PwC, nvidia, SAS, UPC and the website of the 

European Commission (ec.europa.eu).
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1. Key Concepts

Source: EIC (DGI-ACCIO) based on UPF.
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This report refers to two types of AI, depending on the type of automation and the degree of human intervention in 

the computer process: 

Source: EIC (DGI-ACCIO), based on data from PwC, Sizing the 

prize (Defining AI), 2017.

Human intervention No human intervention
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s Assisted intelligence: AI systems that help

people make decisions and perform certain

actions. These are connected systems that do

not learn as they interact.

Automated intelligence: automation of manual

and cognitive tasks that may be routine or non-

routine. This does not imply a new way of

carrying out tasks, but simply automates

existing tasks.
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Augmented intelligence: AI systems that help

people make decisions and constantly learn from

their interactions with people and their

environment.

Autonomous intelligence: AI systems that can

be adapted to different situations and can act

autonomously without human intervention.

1. Key Concepts
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1. Factors Favouring the Effective Implementation 

of AI
Certain factors are driving the disruptive power of AI as an essential technology for the future. The main factors 

are:

The rapid evolution of technology: improvements and advances in neural
network models, machine learning, deep learning and other areas of AI, along with
improvements in hardware and data storage capacity, are driving the development
of intelligent solutions in a range of sectors.

The growth of enabling technologies: the evolution of technologies such as
big data, the cloud and other advanced processing technologies is a major
catalyst and is playing a key role in extending AI’s scope of application.

The growing demand for automation: the rising demand for automation in all
sectors, in line with the concept of Industry 4.0, is leading to a greater need for AI-
based intelligent solutions to optimize production processes.

Source: EIC (DGI-ACCIÓ), based on data from Frost & Sullivan.



The artificial intelligence in Catalonia| Technology report July 2019  | 9

1. Importance for Industry

Importance of 

artificial 

intelligence for 

industry

Applications 

across the 

value chain
Support in 

decision-

making 

Business 

opportunity

Innovative 

and enabling 

technology

Convergence 

with other 

technologies

AI will have a far-reaching impact on markets and 

business models. It will play a key role in the Industry 

4.0 revolution and in the creation of added value in all 

market segments. Many sectors, including big data, 

cybersecurity, telecommunications, banking and e-

commerce, will benefit from this technology.

AI will help people make decisions by 

boosting their decision-making power and 

making the task easier. Thanks to AI, people will 

be able to analyse and process large amounts 

of data for specific purposes far more efficiently. 

AI is expected to have a positive impact on global 

GDP in 2030 to the tune of around 15.7 trillion 

dollars. AI will lead to the creation of new 

companies and the adaptation of existing 

companies, and will give rise to new, AI-related 

jobs. Companies that incorporate AI into their 

business model will benefit in terms of productivity, 

cost and time reduction, and an increase in the 

quality of the product or service they offer.

AI is now converging or will 

eventually converge with other 

technologies to create 

technological hybrids such as 

autonomous vehicles, the Internet 

of things (IoT), cybersecurity and 

robotics.

AI will maximize the development and deployment of other 

technologies and markets such as robotics, connected and 

autonomous vehicles, and cybersecurity. AI will be used to automate a 

wide range of mechanical and cognitive processes and to perform 

highly complex calculations and data analysis.

Source: EIC (DGI-ACCIÓ), based on data from PwC.
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2. Key Global Dimensions
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2.1 Patents and investments in the sector

Source: EIC (DGI-ACCIO) a partir de Lens.org i Frost & Sullivan

Note: The number of patents published in 2018 is provisional 

since these publications are not yet consolidated.

In recent years, the number of patents in the AI sector has experienced a strong growth. This increase in registered patents

clearly reflects a global increase in R & D and innovation.

Number of patents in AI worldwide between 2014 and 2018 Number of patents in AI at European level between 2014 and 2018

Number of patents in AI in USA between 2014 and 2018
Number of patents in AI in China between 2014 and 2018
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North America: world leaders in AI adoption and innovation

North America has been at the forefront in terms of adopting AI technologies and applications. The

average investment in AI made in the United States has been close to 100 million dollars, which

shows the region’s strong commitment to adopting this technology to achieve a competitive

advantage. A strong economy has led to the widespread adoption of this technology in the region.

Europe: sustained growth since 2016 has increased AI adoption

The upward trend in the adoption of Industry 4.0 in European countries has had a direct positive

impact on improving and increasing the AI adoption rate in the region. However, a lack of

confidence in this technology has been a decisive factor in hindering the large-scale adoption of AI

on the continent. This trend is expected to change, which will cause the AI adoption rate to

increase.

2.2 Major World Regions and Leading Hubs in the World of 

Artificial Intelligence

AI is expected to have a positive impact on the GDP of all economies across all continents, but especially in Asia,

the United States and Europe, in that order of importance:

Asia: expected to be the biggest AI market by 2021

Asia has emerged as the fastest-growing AI market and is expected to hold the highest market

share in terms of AI adoption. The Asian AI market is expected to have an annual growth rate of

50% in the next five years; the AI market in Asia is attracting huge investments focused on the

widespread integration of the technology at all levels and in all sectors. China, Japan, South Korea

and India are expected to see the highest level of AI adoption.

Source: EIC (DGI-ACCIÓ), based on data from Frost & Sullivan.
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The World’s Top AI Cities and Hubs

Silicon Valley

• Top global hub for start-

ups.

• Global leader for venture 

capital investment.

• Headquarters of many top 

high-tech companies.

New York

• A leading hub for the 

financial industry.

• AI talent pipeline from 

universities such as 

Cornell.

• Strong funding 

ecosystem; second in 

the world in terms of the 

absolute number of 

early-stage investments.

Boston

• Long history of 

cooperation between 

science and industry.

• World-class 

universities such as 

MIT develop 

advanced 

technologies and 

provide a talent 

pipeline.  

London

• Global finance hub that 

supports investment and 

fintech applications.

• European leader in venture 

capital start-up investments.

• Presence of leading high-

tech companies.

• Talent pipeline and research 

expertise from universities 

such as Cambridge, Oxford 

and Imperial College.

Beijing

• Leader in terms of the 

volume of AI-related 

academic research and 

output from Tsinghua, 

Beihang and Peking 

universities. 

• Extensive involvement of 

tech leaders such as Baidu.

• AI identified as a 

strategically important 

technology by the Chinese 

government.

Shenzhen

• Hub for major 

electronics companies 

such as Huawei and 

ZTE.

• Strong expertise in 

hardware.

• AI identified as a 

strategically important 

technology by the 

Chinese government.

Source: EIC (DGI-ACCIÓ), based on data from McKinsey’s Artificial 

Intelligence Discussion Paper, 2017.

Tel-Aviv

• Highest IA start-ups 

ratio per habitant in the 

world.

• Great boost of the

sector thanks to the

military industry and

companies from other

technological sectors 

such as Big Data.

• Talent pipeline from

Israeli universitites.
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The World’s Top Regions for AI Start-ups

Source: Asgard & Roland Berger

Israel 

362 China 

383
India

84

Latin 

America

41
Oceania

33

United States

1,393

France 

109

Germany 

106

United 

Kingdom 

245

Europe

769

Note: the numbers next to the circles represent the number

of AI start-ups in each country or region.

Spain 

39
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2.3 The World’s Leading Artificial Intelligence Companies

Major developments in AI research and innovation, such as deep learning, are giving rise to an innovation race 

between start-ups and older companies in the sector. Below are some of the world’s leading companies in the sector:

Source: EIC (DGI-ACCIO), based on data from Frost & 

Sullivan, World Economic Forum and Datamation.com. 

Partial il·lustration
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3. Macrotrends in Artificial Intelligence 

and the SDGs

Photo by 35mm on Unsplash
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Responsible Consumption and Production
AI applied to production processes to optimize 

resource expenditure.

AI solutions to match supply and demand in a 

sustainable way. 

Gender Equality
Reduction of gender bias in hiring processes.

Identification of victims of gender violence.

Detection of sexist language/discourse.

Affordable and Clean Energy
Optimization of energy distribution networks.

Detection of power losses in the supply through AI 

systems.

Clean Water and Sanitation
Optimization of water distribution networks.

Detection of leaks in the supply network.

Systems to support wastewater treatment 

processes.

Decent Work and Economic Growth
Greater satisfaction of labour demand.

Creation of new jobs requiring AI skills.

Growth of economic activity thanks to AI and 

exploitation of market data.

Industry, Innovation and Infrastructure
Optimization of infrastructure and traffic management through 

AI.

Improvement and automation of production processes.

Maintenance and monitoring of the quality of infrastructure.

No Poverty
AI to avoid marginalizing bias.

AI accessible to entrepreneurs 

with few resources.

Poverty detection through AI.

Zero Hunger / Good Health and Well-

Being
Better treatment and diagnostics.

Prediction and prevention.

Optimization of food distribution.

Early detection of diseases.

Quality Education
Access to education and supplementary education.

Maximization of school results.

Productivity of teaching and administration staff.

Stress detection in students and teachers.

Source: EIC (DGI-ACCIÓ), based on data from McKinsey.

Reduced Inequalities
AI to make the environment more accessible to people with disabilities.

AI solutions to fight against marginalization.

Alternative, AI-based identification models to avoid bias based on 

language, race, sex and social group.

Sustainable Cities and Communities
Improvements in urban planning through AI.

Optimized management of municipal services.

More-sustainable, low-energy buildings through AI sensors.

Climate Action
AI robots to optimize waste recycling.

AI sensors to measure and reduce CO2

omissions.

Life Below Water
AI and satellite image solutions to 

detect illegal fishing.

AI sensors to measure and control 

water pollution levels.

Life on Land
AI and satellite image solutions to detect 

illegal logging.

AI software to support tasks to preserve 

terrestrial ecosystems.

Peace, Justice and Strong 

Institutions
AI software in participatory processes for 

more-democratic institutions.

Computer vision to detect illegal activities at 

borders.

AI to support police work.

AI to detect and combat fake news.

Partnerships for the Goals
Facial recognition at international 

borders to detect criminals.

Cooperation with AI to detect tax 

evasion and fraud.

3. Artificial Intelligence and the
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4. Future Applications by Demand Sector 

Photo by Luca Bravo on Unsplash
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4. Recent and Future Applications by Demand Sector 

ICT and 

cybersecurity

Health

Industry and 

agriculture

Banking and 

finance

Source: EIC (DGI-ACCIO), based on data from Frost & Sullivan, CB Insights 

AI Trends, Status Today, Tecnoexplora and Sputnik.

Smart bots Smart interfaces Cybersecurity

Genome testing Precision surgery Assistance for the elderly

Automation of processes Improved agriculture Autonomous logistics

Fight against fraud Improved financial operations Cryptocurrency
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Defence and 

public 

security

Automotive

Driver assistance Perception of surroundings Autonomous driving

Facial recognition Missile systems Combat robots

Retail

4. Recent and Future Applications by Demand Sector 

Tourism and 

leisure

Source: EIC (DGI-ACCIO), based on data from Frost & Sullivan, CB Insights 

AI Trends, Status Today, Tecnoexplora, Wearemarketing and Sputnik.

Shopping assistant bots Smart fitting rooms and interfaces Autonomous stores

Virtual realityIntelligent search engines Personalization of services
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5. Artificial Intelligence in Catalonia
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5.1 Main Mapping Conclusions

AI in Catalonia

Source: EIC (DGI-ACCIO), based on Orbis, ACCIÓ 

directories and the Barcelona & Catalonia Start-up Hub. 

179 companies* that work 

with AI in Catalonia have 

been identified

The sector is primarily made up 

of entrepreneurial companies: 

63% are start-ups

Turnover of €1,358 million and 

8,483 employees**

linked to AI

Distribution of companies by their 

position in the value chain: 

1. Algorithm developers (19) 

2. Consultancies (19)

3. Software or device developers (134)

4. Service providers (7)

7% of companies have an 

affiliate company abroad 

27% are exporters

Young sector: 71.5% of companies 

are less than 10 years old

92% of companies are SMEs*

*Note: these are the companies that have been identified, although there may be more 

AI companies in Catalonia that have not been included in this report. The companies 

included develop AI software and algorithms, or base much of their business on AI. 

**Note: turnover and employee data are approximate; they are based on an 

estimate by ACCIÓ according to the data available from the companies.
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Smart labs

Il·lustratiu parcial

Font: EIC (DGI-ACCIÓ).

Retail

5.2 Ecosystem Companies and Agents 

Technology and research centres Universities and training 

centres
Application 

sectors

Industry 4.0

Automotive

ICT

Banking 

and finance

Health

Tourism and 

leisure

Defence and 

public security

2. Consultancies1. Algorithm 

developers

4. Service providers3. Software or device 

developers

Fairs and conferences Associations, foundations and clusters Institutions and government bodies

Start-ups
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5.3 Research Centres Working in Artificial Intelligence in 

Catalonia 
In addition to the research and technology centres mentioned, we also identified the following groups and research

centres at Catalan universities that develop or focus on AI:

Partial list

Source: EIC (DGI-ACCIÓ), based on data 

from Tecnio and Cerca.
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5.4 Artificial Intelligence Training Centres in 

Catalonia

Source: EIC (DGI-ACCIÓ), based on data from the websites of the centres.
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oOne of the Catalan government’s priorities is to boost artificial intelligence with the aim of supporting the deployment

of AI technology and making Catalonia a hub for innovation and leadership to attract talent and companies in the

field of artificial intelligence.

oTo that end, the government is promoting the Artificial Intelligence Strategy of Catalonia, or Catalonia.ai, which

will involve a series of actions to support the deployment of the AI ecosystem in Catalonia and provide leadership in

terms of AI-based knowledge, research, applications and solutions with a view to fostering economic growth and

improving people’s lives.

oCatalonia.ai, an initiative coordinated by the Catalan Ministry of Digital Policy and Public Administration, will involve

the deployment of a strategic people-centred, multi-industry, cross-disciplinary plan that will prioritize sectors such

as healthcare, mobility, sustainability, productive economy, agri-food and public services, and will be rolled

out with an action plan based on the following areas: ecosystem, research and innovation, talent, infrastructure and

data, adoption of AI, and ethics and society.

oThis strategy will lead to the construction of an artificial intelligence ecosystem with the aim of developing a world-

class sector. The ecosystem of Catalonia.ai will be made up of the scientific and academic community, start-ups and

companies in the sector, financial institutions, incubators and accelerators, government institutions and civil society.

It aims to position Catalonia and Barcelona as drivers of AI in Europe and the world, to promote the Catalan

AI ecosystem, to encourage the adoption of AI by public and private organizations, and to educate citizens on the

benefits of AI.

Source: Government of Catalonia

5.5 Catalonia’s Artificial Intelligence Strategy 

(Catalonia.ai)
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