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1. The Internet of Things (loT):
definition and importance for

industr
=

ACCIO [ gengranat,



The Internet of Things (IoT) in Catalonia | Technological report October 2019| 5

It is the digital interconnection of objects in di
areas — home, industry, city, etc. — that allows us
integrally monitor the state of ‘objects based on
collected data analysis.

It involves enriching different devices The Internet of Things (IoT) is a key driver The loT concept, depending on its
with integrated computing and for innovation, focused on consumers, data- field of application, may adopt
connecting them using standard based business opportunities, industrial different names: «smart cities» in
technologies. This allows different transformation, new applications and even the case of urban applications,
devices to communicate and interact, new business models, as well as revenue «industrial IoT» (lloT) for

both between them and with centralised flows in all sectors of the digital transformation industrial applications, «<smart
controllers. Analysing the data economy. homes» for household

collected by these objects allows them applications, «connected vehicle»
to make decisions and act or modulate in the case of vehicles, etc.

their behaviour.

The 10T is not a technological revolution, but a technology-leveraged business
revolution. It is about the services offered, not the devices themselves.

Source: IDC, World Bank and our own data.
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How does the Internet of Things (loT) work?

COMPONENTS

Sensors Big data/analytics

The sensors collect data from physical or Smart analytics are applied to extract
mechanical systems and transfer it to the useful information.

cloud using networks and connectivity

technologies. \ ,

Networks Actuators

Connections are established through short- They allow changes to be made to the

range wireless technologies, such as WPAN internal state of the device or use it to
(Wireless Personal Area Network), WAN perform an external task.

(Wide Area Network), Wi-Fi or mobile

technology (5G).

loT KEYS FOR COMPANIES

Reducing expenses Increasing profits

Increasing productivity while maintaining production times. Better understanding the sales patterns and improving the demand
forecast.

Reducing costs.
Improving user experience while increasing retention.

Reducing waste.
Achieving a better time-to-market.

Source: IDC, World Bank and our own data.
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Challenges and threats linked to the loT

CHALLENGES

Electric power and consumption

IoT applications rely on devices operating on
electrical energy. Therefore, it is very important that
they are low-power devices with compact, longer-
lasting batteries, in order to facilitate continuous
operation of these devices.

5G: bandwidth and coverage
The networks must provide stable and reliable
coverage and connectivity, despite the great
demand generated by the large number of devices
and connections. Limited coverage causes a
reduction in profits of loT applications.

Technology

Due to the large number of elements to be deployed

and the different features to be developed in loT
systems, better and more compact sensors are

needed to promote integration and functionality,

without increasing manufacturing costs.

Interoperability and standards

The wireless standards currently available are
limited in terms of interoperability, so as to be able
to face the connectivity of the large number of
existing elements. This can lead to an unreliable
data exchange between devices.

Big data/analytics

IoT devices produce a massive data volume of
different kinds. This data is transmitted
unprocessed and unorganised, which poses new
challenges for current analytical techniques in order
to process and interpret data.

Market readiness

Some of the loT application industries require
governmental regulation. Despite the availability of
innovative technologies, the lack of policies keeps
the market in a developmental state, due to the risk
of impacting future business lines.

THREATS

Reliability

The current life cycle of consumer electronic
devices (2 to 4 years) is not feasible for large-scale
10T deployments. Due to device replacement costs,
applications do not to obtain the desirable value
throughout their useful life.

Privacy

The personal and confidential nature of useful data
generated makes system privacy and integrity
protection necessary. It must be ensured that only
authorised users can access device data.

Security

Many |oT devices show vulnerabilities, due to the
high computational costs of cybersecurity solutions.
Unwanted players must be prevented from
accessing devices, especially as to loT systems
that have an impact on the physical world.

ACCIO

1lll' Generalitat
All¥ de Catalunya

Source: IDC, World Bank and our own data.




The Internet of Things (IoT) in Catalonia | Technological report October 2019 | 8

loT application segments

The loT can serve two large user groups:

a) Business environment: o @ —
b) End users/consumption: ge —
* Industrial I0T (ll0T) + Connected households
« Trade +  Wearables J = \
+ Facilities and energy + Connected vehicle
* Health system * Personal health A\

Smart cities

The motivation of the business segment investing in 10T is based
on reducing the risk of business discontinuity through sensorisation
and predictive analysis, increasing workforce productivity and new
opportunities for product development.

The mass market segment is increasingly using the loT to save
time and money, as well as to increase personal comfort through
the use of smart home automation. Moreover, they are equipped
with health monitoring devices to improve their well-being and
lifestyle.

Source: loT Analytics 2018, GrowthEnabler & Gartner.
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Practical examples of loT ecosystems

The ecosystem in which the Internet of Things occurs allows the user to remotely connect and control their devices. By using a remote
control device (smartphone, tablet) you can access information generated by different sensors or send the order to start a process.

The device processes the received order and executes the action or sends the requested information through the network, for it to be
analysed and shown on the remote control device (smartphone, tablet).

» In the example of a connected home, the user monitors the » With regard to industry, the IoT allows us to monitor production
state of the different devices (lighting, temperature, processes and carry out predictive maintenance by sensorising
operation) and is able to start or stop it. and monitoring the maintenance needs of robots throughout the

chain and prepares repairs before the components are
damaged.
2
Bl -
. 3
4 5 °

Switching on or off the air conditioning.

Sensorised production chain.

Switching on the lighting.
Operation data is collected and stored for processing.

Programming cleaning devices.
o A predictive analysis of future failures is made by means of machine-learning algorithms.
Switching on or off the TV set and channel
control. Viewing state information and possible alerts on the monitoring and control dashboard.

Monitoring food quantity and state. In the case of breakdown forecasts, an automatic maintenance ticket is generated.

~ 4 N}
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loT importance for industry

It is a technology that is applied in
many sectors, either in the field of
production (smart factory), mobility
(smart cities), housing (smart home),
etc.

The fact of featuring real-time data on the
business, process and product variables
facilitates decision-making based on real

: knowledge in a faster way.
Transversality Help in

decision-
making

Importance of
Control in the lIoT for industry

real time and

predictability

More efficient processes that are
connected on two levels: device-device
. and device-person. This can be
Reducing translated into lower costs, since
expenses information is available on the use and
operation of devices, supply chains,
facilities and their relationship between
different devices.

It allows people to monitor the
state of assets in real time and
anticipate future behaviours. | —
Thus, it is possible to identify
possible failures before they
occur and, therefore, to
implement predictive Impact on
maintenance systems. innovation

companies in different fields (products,

\{ The 10T generates innovation opportunities for
processes and business models).

ACCIO [ gengraat,
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Number of connected devices

O The volume of connected devices worldwide in
2018 exceeds 17 billion.

(O The volume of connected devices in 2018,
excluding smartphones, tablets and laptops,
amounts to 7 billion.

(O Growth is expected to place connected devices
at 9.95 billion by 2020 and at 21.5 billion by
2025. These values take into account active
connections and exclude devices that were
previously acquired and are no longer used.

O Regarding the ratio between loT devices and
population, there has been a significant growth
in recent years, which is expected to continue.
Whereas in 2013 this ratio stood at 0.07 devices
per person, it is expected that this figure will
reach 2.72 devices per person by 2020 and that
it will exceed four devices by the year 2025.

Volume of connected devices worldwide (one billion)

21.2
19.4
17.8
16.5
15.0
11,1
10,8
10,3
B3
47 Z

2015 2016 017 ao0ls 2013 2020 2021 2022 2023 2024 2025

= Smartphones, tablets and laptops
m |oT devices, excluding smartphones, tablets and laptops

Year Population loT devices Ratio
2013 7.16 0.5 0.07
2015 7.38 13.9 1.88
2020 7.79 21.2 2.72
2025 8.18 34.2 4.18

ACCIO [ e,

Source: loT Analytics 2018.




The Internet of Things (IoT) in Catalonia | Technological report October 2019 | 13

Current and prospective data (l)

Predictive maintenance, self-optimised production and The following chart compares the ten cases of use with the level of
automated inventory management are the three main expected expenditure by time to maturity.
cases of use that drive the growth of the IoT market until High|

20 20 . Predictive maintenance

Self-optimised production

With the aim of increasing customer satisfaction, Maintenance of automated
improving quality, supporting new business models and nveniery
reducing costs, the following cases of use are considered

the most valuable: Smart meters

Distributed
generation and
storage

* The use of sensors to predict when the machinery will be
repaired.

+ Self-optimised production.

* Automated inventory management.

* Remote patient control.

* Smart meters.

» Tracking and localisation.

Remote patient monitoring

Tracking and localisation

Expected expenditure in 2020 (€1 billion)

Connected car

Fleet management

+ Connected cards. L] Pemand response .
+ Distributed generation and storage. 102 - Matyrity time 51010 -
 Fleet management years T years *¢T yeas

° Demand response . . Manufacturing .Transportation and logistics O Supplies .Health Olndustrial processes

() Energy and natural resources O Retail

Source: Boston Consulting Group, IDC.
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Current and prospective data (il)

- )

Investment and return:

Global IoT financing levels reached 4.5 billion US dollars in 2016,
with a growth forecast of 5% year-on-yeatr.

It is expected that the IoT will have the most transformative

By 2020, more than 65% of . :
. effect on industries that are currently not based on
companies (at present, 30%) technology.
will  have adopted IloT N
roducts The most critical success factor of all these cases of use
P : depends on secure, scalable and reliable integrated
solutions. 2%

. Smart cities
Industrial loT
Health

. Smart home

In 2020, the global 10T market share will be dominated by three 24% . Mobility

subsectors: smart cities (26%), industrial 10T (24%) and health 20%

(20%).

Mass market

. Supplies

Global IoT market share by subsectors . Others

Source: GrowthEnabler, Boston Consulting Group, Gartner.
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Main regions and relevant hubs (l)

Worldwide spending on the Internet of Things (I0T) is projected to reach 745 billion US dollars by the end of 2019. This represents an
increase of 15.4% over the 646 billion invested in 2018.

loT market in 2019 (billions of USD - B$)

Unlted
Klngdom

' B$25 5
Germany
France B$35.5
USA | B$25.6
B$194

It is expected that it will maintain the annual two-digit growth during the 2017-2022 period and exceed the milestone of 1 billion in 2022.

Source: IDC 20109.
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Main regions and relevant hubs (ll)

In the case of industrial 10T, the five countries with more companies represented in the sector are the United States
(51), Germany (10), Japan (7), United Kingdom (7) and Switzerland (3).

63% of all supplier headquarters are located in these five countries.

Number of

companies
>10 3-10 1-2

Company ranking
(the company with the highest
ranking in each country is shown) 27

Source: Accenture 2018, 10T One.
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World-leading IoT companies (l)

The top 20 companies in the 10T field are:

Tops | £=

Ex Google @ . i

Microsoft CIsCo

‘ w ORACLE Piamsensd @

i W

amazon

o S ] e [
— orange”

¢

vodafone

\/" Honeywell w C SmartThings '525' fltblt
O ; . )
Control(4 smcu‘su:a,s e CLlanmq Réﬁ;‘" @ ptc

Source: loT Analytics.
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World-leading loT companies (ll)

The top 5 companies in the 10T field worldwide are:

Watson IoT Platform. From web applications to mobile backends and DevOps, IBM Cloud
offers them support for virtually any application or workload. A fully managed and cloud-
hosted service with device recording features, connectivity, control, fast viewing and data
storage.

Google =

Cloud 10T Core is a fully managed service, with which you can safely and easily connect,
manage and enter data from millions of devices spread across the globe. A complete solution
is available to collect, process, analyse and view loT data in real time, which translates into
an improvement in operational efficiency.

Focused on the power of mass exploitation of data generated by sensors. Intel processors
provide information processed in real time to help businesses make better decisions in an
efficient way.

Azure |oT. The connection of resources and assets with the loT allows us to draw conclusions
in real time that help to improve decision-making, promote experience, expand the capacity of

Microsoft collaborators and create a better experience for clients.
lllllllll Focused on industrial solutions (lloT). Industrial 10T platforms, which are highly scalable,
CISCO flexible, safe and easy to deploy, help to improve the time of activity, reduce operating costs

and make investments for the future.

Source: loT Analytics.
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Main global investors (l)

The world's most active investors in the 10T field during the 2012-2018 period have been the following:

(inted | Y sisfox ninehot R A z=r Soteras N°RTH

Capital WIRELESS

@ ceventures +—  V]@W. I'..L TENDRIL TITech rethink_@ MOCANA
ics

Desktop Metal robo

S o - |
Qualcomm L, Mxiaom E;ET];;'-? ( Iﬂg 4D Sotera [HAx
Unisound

mecumare TARANA [TTTEERE

WIRELESS

khosla ventures —— View' JAWBONE ] CYyLANCE

ANDREESSEN |
HOROWITZ

—> JAWBONE’

an<l QuirkH SHAPEIN; = Airware

samsara

Source: CB Insights.
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Main global investors (ll)

O During 2018, globally negotiated
agreements have tended towards early-
stage investments (seed stage) and
Series, which accounted for 71% of the
agreements.

O Investments in start-ups at an
intermediate stage have meant 22% of
the agreements, while only 7% were
established at an advanced stage.

GLOBAL

M Seed
M Series A

M Series B

24.86% M Series C++

Seed (M€0.25 - < M€1)

A series (M€1 - < M€5)

B series (M€5 - < M€20)

C++ series (more than M€20)

Source: GrowthEnabler.

ACCIO [ gengraee,



The Internet of Things (IoT) in Catalonia | Technological report October 2019 | 21

Main fairs and congresses

The IoT Solutions World Congress is the leading international event, linking the 10T to industry, and is considered
one of the major events worldwide.

Barcelona x

o7 - S
2107 N op
Qv\l.,!. '.T lO '_/_ .

'y

- Las Vegas % . JOTE CHINA
- Fort Lauderdale L ae
- N Saidia of gUsinese Shenzhen
South|East Asia
® of Events ™M bai
*10  S.a0 1.4 N - Singapore: 9

[rov—

Buenos Aires

Source: Accenture 2018, 10T One.
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3. Trends and applications
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Main fields or sectors of application

The IoT is currently being applied to sectors with a great potential for interconnected applications.

Main fields of application:

D0 @O 6 C

Smart cities Smart homes Mobility Industrial 10T (lloT) Mass market Health Supplies

Main technologies:

0T security Low-power, wide-area networks i 0T platforms

0T analytics 0T processors loT standards and ecosystems
0T device (thing) management 0T operating systems

Low-power, short-range 10T Event stream processing

networks

Source: Advancing the Internet of Things in Europe (European Commission, 2016),
OECD Perspectives on the Digital Economy 2015 (OECD, 2015),

Ac C I 6 iIl |' gmrt:l:::ya Gartner.
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Recent and prospective applications (I)

CURRENT

APPLICATIONS

Available technology Underdeveloped

Developing technology

FUTURE
APPLICATIONS

»
|

technology
m Occupancy control . Real-time Dynamic road
@__1[ in public parking markings
hotwonn  0:34 transportation information
Fotowng. 4:26
SMART
CITIES Traffic light and Acoustic pollution Comprehensive
lighting control mapping traffic and parking
management
\ -
T Smart thermostat Comprehensive Integration of security,
Er home security power supply and
heating systems
ATufel=TH
SMART
HOMES

Media — audio and
video reproduction
control

Caring for the
elderly and
disabled

Smart windows
adapted to outdoor
conditions

| Generalitat
de Catalunya

ACCIO

Source: World Economic Forum, World Bank Group,
McKinsey Global Institute, Capgemini Research Institute, Deloitte.
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Recent and prospective applications (Il)

CURRENT FUTURE
APPLICATIONS APPLICATIONS

Available technology ——————————— Underdeveloped S —— Developing technology P>
technology

Navigation
aids and route
optimisation

Predictive maintenance
of roads, tracks and ports

Connected vehicle
(smart vehicle)

MOBILITY
Information on the Customs queue Fuel monitoring and
state of tracks in management system predictive vehicle and fleet
real time maintenance
Temperature > Control of usage Satellite network for
control to ' = o capacity and wildlife monitoring
maintain quality equipment loading
management
INDUSTRIAL
10T (I IOT) Process control Logistics in the cold Agricultural
B1 and stock chain sensorisation
monitoring analytics

Source: World Economic Forum, World Bank Group,
McKinsey Global Institute, Capgemini Research Institute, Deloitte.
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Recent and prospective applications (lll)

CURRENT

FUTURE

APPLICATIONS

Available technology

Underdeveloped

APPLICATIONS

Developing technology >

Smart scales

Providing updated and
real-time information
to the nearest clinic

technology
Sensorisation of Retail Retail
biodegradable and Individual Integration of sales
biocompatible food information in services into tourism —
real time e.g. shopping day trips
MASS
MARKET/ Prevention of Reducing paper forms , m E=s Retail
RETAIL bicycle thefts through the use of mobile RN Smart shelves
devices + sensors + QR
codes + cloud services
Smart watch Monitoring disease Remote health
risk monitoring and
treatment of chronic
diseases
HEALTH

Smart beds at
hospitals

| Generalitat
de Catalunya

ACCIO

Source: World Economic Forum, World Bank Group,
McKinsey Global Institute, Capgemini Research Institute, Deloitte.
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Recent and prospective applications (1V)

CURRENT

FUTURE

APPLICATIONS

Available technology

Underdeveloped
technology

APPLICATIONS

Developing technology >

Communication
hubs with solar
power

SUPPLIES

1 Energy
management

Light, water, gas —
predicting congestion
and drop in supply
networks

Automatic adaptation
to different supply
sources according to
dynamic demand

Comprehensive
management of facility
inspections by technicians
through RFID

Smart meters

ACCIO [ e,
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The Internet of Things and the @< :BJECTIUSSOSTENIBLE

S %™ SOSTENIBLE
(1

The Sustainable Development Goals (SDGs) are the master plan to achieve a sustainable future for everybody. They
interrelate with each other and incorporate the global challenges we face every day, such as poverty, inequality, climate,
environmental degradation, prosperity, peace and justice. The SDGs integrate into the 2030 Sustainable Development Agenda
of the United Nations, which aims to improve the quality of life and social welfare of all inhabitants on the planet, hence
guaranteeing progress and economic development in a sustainable and environmentally-friendly way. As a disruptive

technology with multiple applications in virtually every field, the Internet of Things (loT) will help in achieving these
goals.

Fl SALUT EDUCACIO IGUALTAT 6 AIGUANETAI
IBENESTAR DEQUALITAT DE GENERE SANEJAMENT

o w )

TREBALLDECENTI INDOSTRIA, REDUCCIU DELES 11 CIUTATSI

CREIXEMENT INNOVACIO! nismumms cuamms
ECONOMIC INFRAESTRUCTURA

53 C ﬁﬁéa

1 ACCIO 1 4 VIDA 15 VIDA 1 PAU, JUSTICIAI 1 ALIANCESPERA
PELCLIMA SUBMARINA DECOSISTEMES INSTITUCIONS ASSOLIRELS
TERRESTRES SOLIDES OBJECTIUS

‘.:- vt BIECTIUS
—~— % DE DESENVOLUPAMENT
: z_ @ SOSTENIBLE

Source: EIC (DGI-ACCIO) based on United Nations data.
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The Internet of Things and the @<{:BJECTIUSSosteniBLE

(1)

Responsible

production and
consumption

Optimising the

cost of resources.

Reducing

production costs, more
sustainable production thanks to
control and monitoring.

Sustainable cities

Optimising energy expenditure in buildings
and infrastructure.

Interconnected devices to collect big data in
the IoT.

Integrating security, power supply and
heating systems for a sustainable use.

SaLLT
IBENESTAR

LE R RN
inmnnm

11 CIUTATSI

nﬁém

Health

Sensors to diagnose patient health with more precision and monitor
disease risk.

Interconnected medical devices sharing patient information.
Remote health monitoring and treatment of chronic diseases
Providing updated and real-time patient information to the clinic.

Sustainable energy

Communication hubs with solar power.

Control of consumption with automatic adaptation to
different supply sources.

Infrastructures and industry
Optimising industrial processes and logistics
thanks to the IoT.

Improvement and automation of productive
processes.

Control of usage capacity and loading
management.

Sensorisation analytics.

ACCIO

Source: World Economic Forum, SmartCity Expo World Congress,
ITU, CISCO, ERICSSON.
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4. The Internet of Things in
Catalonia
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Main mapping conclusions

251 companies have been
detected in Catalonia that are
dedicated to offering loT
solutions for businesses

A turnover of M€519.9 directly
linked to the Internet of Things

3,188 employees linked to
the Internet of Things

Types of companies considered:
Platforms and software (31.3%)
Integration (30.5%)

Consulting and services (24.1%)
Sensors (10%)

Network (4%)

The Internet of Things

In Catalonia

a
ok
= 4

s 5
+ +

53.6% of companies are
SMEs

32.5% of companies with a
turnover of more than one
million euros

An ecosystem formed by both start-
ups and mature businesses with a
business line in the IoT

63.8% of companies are less than ten
years old

Highly internationalised sector:

38.6% of companies are
exporters

10% of companies have branches
abroad

4 ——
ACCIO (&2

Source: EIC (DGI-ACCIO) based on Orbis, ACCIO and Barcelona & Catalonia Startup Hub directories. For
turnover and employee data (2017), estimates were made based on the business lines of companies.
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The 10T ecosystem in Catalonia (l)

Within the 10T market in Catalonia, we can identify the following types of companies in the value chain:

Sensors and Network and cloud

FutureSiSens

1 1
| [ |
| [ |
| [ |
| [ |
! automation 0! !
| [ |
! A company that v A company that |
1 1
| develops components ! | manages and offers 0T :
| and loT-enabling ' network and :
| sensors ' infrastructure |
| [ |
| [ |
| Rociawell U o !
! @ Automation 0! cellnex® !
1 [ vodafone v o onmachty !
g (eaccent | !
[ [ |
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| IoT applications
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Integration

A company that
integrates sensors and
components into devices
to provide them with loT
and market them

Consulting and
services

A company that offers
consulting and other
services around the 10T
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The IoT ecosystem in Catalonia (Il)
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Centres B ‘“cc""

Generalitat
de Catalunya

of the Internet of Things (l)

specialising in the field

Centre for Sensors, Instruments and
Syslcms I.'.Ic".'t'll:lpmc nt
Shaping light to yaur needs

Technological innovation centre developing its activity in the
field of optical engineering. Its activities focus on developing
real applications of light, especially in the fields of health
sciences, optical sensors (real-time information acquisition,
vision in remote areas of the visible spectrum), lighting,
displays and energy, incorporation of optical devices to control
and measure the production processes as well as the
manufacture of optical systems and components.

Research of new principles and properties of
materials for microsystems, new manufacturing and
assembly modes, new algorithms for integrating
information  processing, new applications  of
microsystems in micro-instrumentation and process
control. Applications in: bioelectronics, medicine,
environment, agriculture or food, automobile industry,
robotics, instrumentation and pharmaceutics.

A%
S
CITCEA

A centre specialising in the construction of functional
prototypes susceptible of being industrialised and
marketed. Experts in energy or movement control
applications. Developed technologies: electricity,
control electronics, power electronics, industrial
communications and digital control with processors.
Applications of these technologies: from the
automation of processes and machines to renewable
energies and the electrical network, among many
others.

CePHIS

CEPHIS intends to become a landmark centre in the field of
flexible electronics. CEPHIS investigates technologies,
methods and applications to generate flexible electronic
systems both physically and functionally.

Flexible electronics allow a better adaptation, in terms of
comfort and cost, to the new application environments of
electronic systems (person, automobile, housing, city, Industry
4.0, etc.). Physical flexibility allows for mechanical and
functional adaptation of associated computing.

A\
CTTC®

The centre, located in Castelldefels, develops basic
and applied research, focusing on the following lines:
systems, networks and communication technologies
as well as geomatics. Regarding Industry 4.0, there
are software-defined networks and virtualisation,
simulation, RFID, wireless power capture and transfer,
machine-to-machine communications and Internet of
Things (IoT) platforms, among others.

C\IC';

Cortirms e W 2 B

UNB

Cutting-edge research in the analysis of medical
images, visual recognition of objects, document
analysis, image, colour and texture interpretation,
embedded vision, visual perception, industrial vision,
indexing and multimedia  recovery, image
interpretation from video surveillance, interactive
visualisation in 3D and augmented reality. Highly
specialised technical consulting and technology
transfer through the development of customised
developments for companies.

| Generalitat
V de Catalunya

ACCIO |

Source: DGI (EIC-ACCIO) from TECNIO.
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c e n t res _J" catalonia

tecnio ‘

ACCIO

Generalitat
i de Catalunya

specialising in the field
of the Internet of Things (il)

1010\&
‘DAMA‘
\ﬂ101l’

DAMA-UPC. DATA MANAGEMENT
UNIVERSITAT POLITECNICA DE CATALUNYA

The centre specialises in information technologies and in
the development of software focused on the management
and analysis of large data volumes for companies and for
public administration. Its technological offer includes,
among others, a management system of large
information volumes in the form of a high-performance
network or graph, or a smart cities management platform
that allows you to interact with mobile applications and
define the best route following customised and adaptable
criteria in real time.

——
Universitat

de Girona
[S——

The Easy Centre performs basic research in the field
of artificial intelligence, combined with the
technological transfer in many applied research
projects. It specialises in artificial intelligence and
machcrowd, in smart digital technologies and
their transfer to industry.

eurecat

Centre Tecnolagic de Catalurya

Eurecat was born from the union of several technology
centres, thus bringing together over 600 professionals in a
wide range of areas of expertise, both in the industrial and
digital fields. In relation to Industry 4.0, some of its research
fields are: new manufacturing processes, autonomous
robotics, simulation, 3D printing, big data and IT security.

Universibad

upﬁ Pompeu Fabra g#t:-ﬂ:!qles
Barcelona meraotives

The GTI focuses on the human side of technology and
explores new uses and technologies, with research
components in person-computer interaction, learning
supported by 3D technologies and graphics.

In relation to Industry 4.0, the centre has developed and
implemented robots, as well as telematic applications.
It also features a field of specialisation focused on
serious gaming.

s % CSIC

‘ ARTIFICIAL - 1A CONSEIO SUFERIOR DE INVESTIGAGIONES CIENTIFICAS

The centre, which belongs to the CSIC and is located
on the UAB Campus, is dedicated to research in
artificial intelligence. It also carries out technology
transfer activities in companies, aimed at improving
processes through the use of artificial intelligence.

It also develops support systems for decision
making.

IREC”

Institut de Recerca en Energia de Catalunya

Catalonia Institute for Energy Research
The Energy Research Institute of Catalonia (IREC),
established in 2008, is the leading energy research centre
in Catalonia and a landmark on a national and European
level in technological research and development (R&D)
within the energy sector. Around the ICTs and the IoT, it
develops new control protocols and data transfer for
energy networks and energy management systems.
Applications in energy, industrial systems and
sustainable mobility. Integration of electric vehicles.
Cybersecurity and resilience of power networks.

ACCIO [ gengranat,

Source: DGI (EIC-ACCIO) from TECNIO.
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Centres Bl specialising in the field

of the Internet of Things (lil)

o E !ECHNDLO(!"GROUP

IRIS is an engineering company specialising in the
digitisation of processes for the transformation into
Industry 4.0. With more than ten years of experience
and a constant commitment to research and innovation,
IRIS digitalises laboratory processes to bring them to
production lines through photonic technologies — mainly
NIR devices — and develops turnkey IT solutions, i.e.
custom applications in the cloud, data mining and
blockchain, among others.

IRTA

— ﬂ llIlIlll

The purpose of the Agrifood Research and Technology
Institute (IRTA) is to contribute to the modernisation,
improvement and promotion of competitiveness; to the
sustainable development of the agricultural, food,
agroforestry, aquaculture and fishing sectors, as well as
those directly or indirectly related to the supply of healthy
and quality foods to end consumers; to food safety and to
the transformation of food, and, in general, to the
improvement of the wellbeing and health of the population.
In the field of the loT, it develops sensors with different
applications in the agrifood field.

inLaﬁ'im@

inLab FIB UPC is the innovation and research laboratory of
the Barcelona Faculty of Computer Science at the UPC,
with a track record of over forty years of collaboration with
organisations and companies. In the ICT field, it develops
modelling, simulation and optimisation in industrial
processes, transportation, energy and population
dynamics; data mining and big data; cybersecurity; the
IoT, data processing and analysis from sensors,
geoservices, applications, etc.

It develops its research and innovation activities in the field
of architectures, applications and advanced Internet
services. It features of research lines in fixed and mobile
network architectures, wireless sensor networks and
content-based multimedia technologies, with the aim of
developing new products, services and applications in the
fields of eHealth, smart cities and smart regions, advanced
manufacturing and culture/creativity. It manages the Anella
Industrial (Industrial Ring).

Lniversitor Kamon Lhall

A technological landmark in the field of smart cities
and the health sector, which promotes the use of ICT.
The main research lines related to Industry 4.0 are
communications, decision-making support
systems, man-machine interaction and security.
In these fields, it carries out research and technology
transfer to companies. The centre features cutting-
edge facilities to suit the different projects.

LEITAT

Technological Center

The institute has six research and development
divisions: Advanced Materials, Environment and
Biotechnologies, Device Design and Engineering,
Biomedicine, Safety and Sustainability as well as Fast-
Moving Consumer Goods.

In the field of Industry 4.0, they develop the following
advanced manufacturing lines: collaborative robotics,
print electronics, roll to roll, rapid manufacturing,
3D printing and offline programming.

| Generalitat
V de Catalunya

ACCIO |

Source: DGI (EIC-ACCIO) from TECNIO.
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of the Internet of Things (1V)

specialising in the field

e

ATALE

MCIA works in the areas of energy efficiency,
electromobility and industrial systems.

With regard to Industry 4.0, it develops
technologies  for  collecting, processing,
transmitting and storing information in digital
format for the development of control solutions,
monitoring and decision-making support, as well
as technologies that intervene in the
maintenance and control of production
plants, industrial processes and machinery,
in addition to integrated smart management
systems.

OCsaRT

www.cdsarti.org

SARTI intends to contribute to the development
of the industrial sector and the competitiveness
of its companies through the development and
application of instrumentation technologies
and smart sensor systems. It designs
automated control systems that are applicable to
multiple situations, equipment and sectors, from
automotive, fishing, agriculture or any industrial
process. It specialises in the treatment of
information in the marine environment, while
applying its expertise in instrumentation to obtain
data in the field of oceanography.

Starlab’s work fields are space technology
and neuroscience, two areas with the
increasing availability of data as a common
element.

As to Industry 4.0, it develops lines of work
related to the cloud and the Internet of
Things.

1l Generalitat

ACCIO

All¥ de Catalunya

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the IoT in Catalonia

To present successful cases, the following application sector

classification has been used: g.a . sensnng
- Smart homes: Alfred Building ™4 ‘ &control

ALFRED
« Mobility: Sensing & Control bAmat:Sysieme
: SUppIIeS Eﬁ:ltronlx UNIVERSITAT POLITECNICA efflrrON/Xs
. DE CATALUNYA L -

« Industrial IoT BARCELONATECH Innovation in efficiency

e CS2AC UPC

« Geprom

macciOn
* Maccion MCSystems®

- MCSystems MONITORING CONTROL SYSTEMS S I s h M Q bi I ity

- Slashmobility @ tracktio™
« Tracktio viggng /\\/\
)
* Wecobots (& ATLANTIS CATTLE CTT cq
Sl YWY .. . Couk worLo

 Agricultural application cases: Atlantis Cattle and CCTC

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Alfred Building

Supplier: Client:
This is the application of the lIoT at home with
the aim of making the surface and energy .
efficiency more profitable. g a GM214
In additon to the use of the IoT, other ALFRED
technologies such as big data, data analytics, Smart Systerns

cloud computing or cybersecurity apply.

Through sensorisation and an existing building,

without the need for any works or additional GM214
facilities, central and transversal management of

the building and its housing is achieved.

\
)

D
HHEHEEH H

Bienvenido al GM214

¥ S PACID QUG COMDInE THCAOIOGHA. SOstene: lidi

This results in an efficient management of the
lighting, climate, safety and access lines. The
building decides whether it is necessary or not
to turn on lighting or air conditioning according
to the marked savings guidelines.

na do 135 mojores 3cnas do
Earceiona
o

HEH

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Sensing & Control

The main challenge of this case is the ;'ISEI"‘IS“"‘I' N
monitoring and follow-up of pallets. “&C:{:)r']’[r(] ampPer f‘%

Bimply Saamiess

Smart Pallet is a solution that allows you to track
accuracy by combining it with smart containers,
an ideal solution for logistics management. Such
high accuracy is crucial for products that need
real-time control.

This results in a 4% reduction in fuel costs, a 3% 0 Py ARy ‘0N 0 %
reduction of pollution, a 100% reduction of lost @ @ @ @
units and thefts, and a 10% reduction in the use

of wood for new units. At the same time, the

quality of goods is guaranteed and the fleet

expenses are reduced.

V4 T Source: DGI (EIC-ACCIO) from TECNIO.
AC C I o Al Generalitat
All¥ de Catalunya
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Successful application cases of the loT in
Catalonia: Effitronix

Since 2016, the Osona County Council applies eff“'rON/'xe Consell Comarcal d'Osona
the MICO24 predictive maintenance control e on i aficionc
system to the Taradell treatment plant in order to and mechatronice

avoid any possible environmental spills and
impacts, as well as to reduce the costs of
corrective and preventative maintenance.

The MICO24 system analyses the data of some
sensors that are installed at the key points of
those elements to be controlled, processes the
data in real time and sends the information to
the responsible people indicating the incidence
and corrective measure to be applied.

This results in a 10% reduction of energy
consumption and 20% of maintenance hours, as
well as the elimination of unplanned downtimes.
On the other hand, the peace of mind and safety
of plant personnel is reinforced with the control
of the critical elements 24 hours a day.

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: CS2AC UPC

The_ s_,pecific_ CS2AC L_JPC research centr_e has UNIVERSITAT POLITECNICA
participated in EnReMilk, a European project to DE CATALUNYA

minimise water and energy consumption within a BARCELONATECH
multiproduct dairy process.

The dairy industry features a high energy and
water consumption: 60 m3 of water per ton of
processed milk. 98% of the freshwater used is
drinking water and 80% of energy is consumed
in the heating, pasteurisation, sterilisation, drying
and cleaning operations.

To reduce it, first consumption patterns are
identified in the processing chain. At a second
stage, through monitoring and management
techniques in real time to minimise the
consumption of water and energy, these
processes were modelled and microbial
stabilisation, heating, texturing and drying
techniques were applied.

This results in 20% savings in energy
consumption and 30% in water consumption.

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Effitronix

The main aim of this case is to ensure the eff“-rON/'x %
product and production process quality, as well o ’ mlmcord’
as reducing the incidents and downtimes of the o mechetroa

process through its monitoring.

The MICO24 Nano monitors the process (for
production), product (for the quality) and
machine (for predictive maintenance). It
captures the sensor data and sends it to the
MICO24 platform, which analyses and manages
it directly in the cloud. From any PC or mobile
device, you can check and receive historical
alarms and incidents.

This results in the disappearance of unforeseen
stoppages, a 15% increase in production, a 10%
reduction of manufacturing costs and 8% of
energy consumption.

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Geprom

SEAT’s challenge was to acquire data directly

from robots, machines, PLCs, servers and other

systems automatically to connect them with the GePrgm =
manual operator data; with the aim of monitoring SEAT
and controlling production so that users could
make decisions in real time and thus increase
their productivity and efficiency.

PIRY  Famitia Panci Pucrta 3.0 ML3. cond T T o ) MY 122781
T a2 WP ot TEER 20 W 3se0 WREPe200 |

To achieve this, Geprom applied the
SCADA/MES Legato Sapient system, developed
a "digital twin" application for optimising logistics
flows and created an application for digitising X
maintenance plans. =T =

In addition, they began to monitor AGVs in real
time, while promoting the traceability of the
production of liquid filling systems, and managed
to acquire information directly from machines
and devices.

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Maccion

The main challenge in this case is the automatic :}}
and integrated management of the logistics of
; macciOn

factories.

Installation of 10T sensors with a life of ten years
that detect the needs of material movements.
The most advanced monitoring technologies
ensure the traceability and inventory of assets
and products in warehouses.

The platform integrates and manages all the
logistics based on rules and warnings to
operators and people in charge.

This results in a 50% reduction of shipping time,
40% stocks at the line and the removal of the
human factor.

SMAC100MVF

Source: DGI (EIC-ACCIO) from TECNIO.
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4.4. Successful application cases of the
loT in Catalonia: MCSystems

This case consists in monitoring and controlling v
the supply of raw materials. MCSyS’[e ms®

MONITORING CONTROL SYSTEMS ALIMENTACIO VACU NA, S.L.

Technological solutions that allow automating
stock management control processes through -
own design and manufacturing products, while
adapting to the demands and needs of the
different sectors which we work with.

Monitoring the product level in real time through 9 A o
sensors that are remotely connected with own - .
management software or existing programs.

o " i'
. , . ¥ v LE

This results in a 40% reduction of the monthly = i
supply movements, a reduction in maintenance ' ' '
costs of the logistics fleet, a reduction in waiting I 2 ] "
times for the product supply and an increase in E 1 = 5
labour safety. :

! " 5 v

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Slashmobility

AKO specialises in regulation and control Slashm[jblllty AKO

solutions for the industrial and commercial
cooling market. A landmark in its sector with
more than 40 years in the market and with
innovation as its main asset: it allocates 10% of

sales to R&D&..

Development of an application for iOS and
Android that allows users to remotely monitor m
the activity of the cooling chambers and be

regularly notified, in case of an incident, to g

activate the action protocol. Y
In addition, a BLE communication is also
established with the cooling chambers that p
allows an AKO expert to manage it and set it up

remotely.

This results in an increase in productivity, the
cost reduction and customer loyalty. e

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Tracktio

* A
O wireCo is the world's leading manufacturer of trathlon
synthetic and steel cables for marine

applications. Each cable is used in critical
applications in remote places throughout the
world, has an expiry date and a necessary
certificate. Cable users need accurate
information on each product, whereas the
manufacturer wants to get feedback on the use
and location of their products.

WireCo-
WorldGroup

O Tracktio has implemented the asset tracking
solution based on the IoT, automatic
identification with RFID-NFC, mobile
applications and cloud computing.

(O This results in full traceability of each product,
from the factory until it is used by customers, the
control of manufactured products and their use.
Furthermore, feedback is obtained from the
product users through a contact mechanism
between the manufacturer with their distributors
and users.

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Wecobots

This case consists in the introduction of
collaborative robotics in the process of applying
an anagram on vehicles that are moving on a
car assembly line.

The process automation involves tracking the
identification of models, types and position of
each vehicle.

Through an artificial vision system, a quality
control of the label and its correct positioning in
the car is carried out.

The process automation involves obtaining an
efficiency close to 100%. Thus, the pressure
quality of the anagram for its fastening is
improved, which is not guaranteed in a manual
process.

In addition, total process traceability is achieved.

Source: DGI (EIC-ACCIO) from TECNIO.
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Successful application cases of the loT in
Catalonia: Atlantis Cattle

Atlantis Cattle is an innovative solution that
allows you to geolocate and monitor cattle that is
freely grazing on the mountain from an
application.

It consists of an IoT device and an application
(Android). The IoT device is portable and is
integrated into the animal’s collar. This device
features several sensors, geolocation and a
battery that provides it with a long life. The
application allows you to geolocate livestock in
real time and control the temperature and exit
from territorial boundaries; it also features heat
maps to monitor pasture patterns.

8%
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Successful application cases of the loT in
Catalonia: CTTC

The aim in this case is to monitor the flock in real ﬁ\\\/\
time: the location, identification, behavioural CTTCQ

estimation and the state of animal health.

For this reason, low-consumption devices are
installed in animals and a cloud platform is used
for the data analysis, storage and visualisation.

Thus, the farmer can improve management
decision-making. In addition, the number of
births per year is increased, animal health is
improved and meat is produced at a lower price.

V4 T Source: DGI (EIC-ACCIO) from TECNIO.
AC C I o Al Generalitat
All¥ de Catalunya
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Take a look at the full report:

http://catalonia.com/export/sites/catalonia/.content/documents/iot-
technological-report.pdf

More information about the sector, news and
opportunities:

http://catalonia.com/trade-with-catalonia/iot.jsp




