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Industrial Al:
Enabling a competitive EU

Cesare Dunker, Policy Officer
Machinery, Equipment & Al — DG GROW




EU firms are increasingly utilising industrial Al solutions

30
25
20
15
10

Enterprises using Al technologies, EU, 2023 and 2024

(% of enterprises)

W 2024

W 2023

France and Sweden: break in time series in 2023.

European
Commission

eurostatis



Industrial Al is expected to unlock economic value in the EU and globally

Al is expected to contribute 2 trillion, or 7%, to EU GDP over a ten-year period, through capital and
labour productivity (ECFIN 2024). The EU, US and China are the world's main advanced manufacturing
hubs (GROW, JRC 2024).

- Inthe EU, 14% of firms are using Al solutions, with notable use cases in manufacturing-oriented
ecosystems such as energy, construction, mobility, aerospace, agrifood and health.

- In China, 83% of respondents to an industry survey used Al in their operations (Reuters 2024). China
has launched the Al Plus initiative to scale industrial Al.

- In the US, 93% of manufacturing firms have started new Al projects in 2024.

Sources: Artificial Intelligence: Economic Impact (ECFIN 2024), EU Advanced Manufacturing Industry (GROW, JRC 2024),


https://economy-finance.ec.europa.eu/document/download/10867a27-f49f-4aa9-89bb-feb752513f78_en?filename=dp210_en_artificial%20intelligence_0.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC139092

Industrial Al applications have significant EU competitiveness potential

Industrial Al is currently being deployed in key sectors.
Manufacturing

- Predictive maintenance

- Process optimisation Strategic Insights into
the EU’s Advanced
3D Printing/Additive Manufacturing Manufacturing

Industry: Trends and

Comparative Analysis

- Design optimisation

- Real-time defect detection in 3D printed output
Industrial Robotics

- Adaptive industrial robotics with GenAl

- Al-powered human-machine collaboration




Barriers for industrial Al uptake in the EU

What is holding the EU back in terms of deploying Al solutions in business models?

Industrial Data Al Skills Access to Al Infra
- Low data generation - Skills gap - Limited compute access
- Interoperability issues - Al deployment remains - High upfront costs

- SME digital lag technical - Uncertain ROI
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Extreme events in a changing climate —
How can we enhance resilience? Floods and landslides

2021, 2024, 2025
Preparedness!

Ahrtal 2021

=_Greece 2023

.. RhineRiver (Bonn), August 2022
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Detection of extremes

Compound events, Concurrent extremes
The exceptional year 2018

Combination of multiple drivers and/or hazards that contribute to societal / environmental risk
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Compound events and impacts — the not extreme events

Identification
of large-scale
drivers

Sectorial
Impact data;
water, energy,
food

April Drought

SPEI >-1.5

Dry Extreme
SPEI <-1.5

Impact
Classification

Warm
February

SATS £0.03

Updated threshold definitions enable detection and forecast
Al-enhanced preparedness in agricultural practices,
competition between sectors, multi-sectoral impacts

Training of a
classification
problem with
Al to
identify/define
events

Warm,

non Extreme
SATS > 0.03

‘:’}
o]

MedEWSa

Crop Failure Luther et al. in prep.

@cum
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From hazard to impact-based forecasting

Average annual production loss [%] due to drought

* Impact-based forecasting
integrates hazard, exposure,
and vulnerability data.

Agriculture - Wheat
Average Annual Loss
Reduction in yield [%]

0-25 [
* Machine learning enhances 2
spatial and temporal impact
prediction.
* Operational systems require
systematic sectoral data 7,

integration and thus systematic |
data collection toy g

Rossi et al. 2024: The European Drought Risk Atlas



Digital technologies for drought management

* Al enhances multi-source
data integration and pattern

detection

* Digital Twins simulate
drought scenarios for

proactive decision support

* UAVs enable high-resolution,
real-time drought impact

assessments

* Integration with operational

systems is critical for

effective risk management

M. Menon 2024

nature View all journals Q1 Seach  Login

Explore content v About the journal v Publish with us +

Al to the rescue: how to enhance
disaster early warnings with tech tools

rtificial intelligence can help to reduce the impacts of natural hazards, but robust
international standards are needed to ensure best practice.

By Monigue M, Kuglitsch Jon Cox, Jing Luterbacher, Bilel Jamous: lena Xoolal uralee Thummanuky
solestan Sally F

pally Radwan, Soichire Yasukawa, Shanna M. McClain, Rustem
Ward

namre
COMMUNICATIONS

COMMENT

disaster management through
collaboration

Menigue M. Kuglitsch'™, ivanka Pelivan® !, Serena Ceola® 2, Mythili Menon® &
- 4




Pan-European, Mediterranean, North Africa

E TR
European
Drought
NS YNES

A i’ a5

River
transportation

Energy supply

¢
Public water
supply

Hydropower

Rain-fed Irrigated
agriculture agriculture

%R W

Hazard
(standardised indices)

Decision Tree-1 Decision Tree-2 Decision Tree-N

Result-1 Result-2 Result-N

L—»{ MaiorityVotirig/ Averaging Je— ( ImdpaFtFS |
. _ e.g. production loss,
- Fast and frugal decision tree ™™ g P
: mainly from Eurostat)
- Non-compensatory, nonlinear
- “Predicting” multiple binary impact classes

Rossi et al. 2024: The European Drought Risk Atlas
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Al to support natural

hazards management

ITU Focus Group

Multihazard (10.0%)

Drought (1.9%)

(Wild)fire (1.5%) -
Rainfall (3.2%)

Flood (34.50%)

Avalanche (0.9%)
Volcanic eruption (2.1%)

Hurricane/typhoon, tornado, cyclone (3.5%)

Tsunami (3.2%) |

Landslide (17.4%)

Earthquake (21.8%)

Kuglitsch et al., 2022, WMO Bulletin

Kuglitsch et al., 2024, Eos

“Al can contribute at each phase of disaster management, from mitigation (e.g., optimizing the location of
traffic sensors and providing susceptibility maps), to preparedness (e.g., forecasting or monitoring conditions
and triggering alerts), to response (e.g., providing situational awareness and decision support), and into

recovery (e.qg., damage assessment).”



% © Ververidis Vasilis
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nature

Explore content v  About the journal ¥  Publish with us v Subscribe

nature > comment > article

COMMENT | 01 October 2024

Al to therescue: how to
enhance disaster early
warnings with tech tools

Artificial intelligence can help to reduce the impacts of natural hazards, but
robust international standards are needed to ensure best practice.

“Al tools created in the absence of international standards could have a variety of problems, including (...) not
being compatible or interoperable with each other. Because disasters can move across borders, this is a lost

opportunity for continuous early-warning coverage.” (Kuglitsch et al., 2024, Nature)



rnational standards?

% © Ververidis Vasilis
" gL, Shutterstock.com
Gaps in Standardization — Disaster Management

, Focus Group Al for Natural Disaster Management
* Persistent data governance,

accessibility, and privacy issues.

U
* Ethical concerns regarding Al - =
transparency, accountability, and £ ... -
bias. 5
g wecovery | - -~
* Lack of interoperability limits 5 .
multi-sectoral integration. =
* Digital divides restrict access to priicanelignce/ acine Leoming I 57
early warning technologies. /gzg__%
* Absence of global technical & oo i 2
standards hinders scalability and ¢ Geogrpticatnornation st I 150
reliabil Ity -§ internet of Things | 0 5
F=  Unmanned Aerial Vehicles / Drones / Earth Observation [ GGG : : -

o mentiors | -

L/
FG-AIANDM — Standardization Roadmap on Natural Disaster Management: Trends and Gaps in Standardization



Secretariat
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WG-Roadmap m - WG-L
WG-Climate WG-PoC '

1. Systematically identifying &
deconstructing use cases

Y e U\ V)

2. Distilling best practices




WG-Data
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ITUPublications International Telecommunication Union
Standardization Sector

ITU-T Focus Group Technical Report
(11/2023)

Focus Group on Avrtificial Intelligence for Natural
Disaster Management

Innovative approaches to natural disaster
management: Leveraging Al for data-related
processes

International Telecommunication Union
Standardization Sector

ITUPublications

ITU-T Focus Group Technical Report
(03/2024)

Focus Group on Artificial Intelligence for Natural
Disaster Management

FG-AI4NDM WG-Modeling

Technical Report on Transformative Al Models
for Natural Disaster Management

WG-Comms

I I Y X YY)’

ITUPublications International Telecommunication Union
Standardization Sector

ITU-T Focus Group Deliverable
(0212023)

Focus Group on Artificial Intelligence for Natural
Disaster Management

(FG-AI4NDM)

FG-AI4NDM-COM

Al for communications: Towards natural
disaster management




IMUPublications

(2T

ITUMWMOVUMEP Focus Group on Arificial
Intelligence for Matural Disaster Management

(FG-AI4NDM)
FG-Al4NDM Roadmap
Standardization Roadmap on Natural Disaster

Management: Trends and Gaps in
Stunfl:ihnﬂun

Surveyed existing standards.

Liaised with SDOs.

Made gap analysis.

ITWU-T Focus Group Deliverable

Focus Group on Arificial Inteligence for Natural
Disaster Management

{FG-AlHNDM]
FG-AMNDM W5-GLOS

Glos = Artificial Intelligence for Matural
Dlla:t‘erwllanlglmnt e

Scouted literature, use cases, and
standards.

Identified 524 terms of relevance.

Compiled definitions for different
users.

ahln:

presentg

Trained LLM on 2.3 M ArXiv papers.

Applied to understand Al trends in
geosciences.
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* WMO Bulletin

* Nature Communications

* Environmental Research Letters
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* Nature ;

hacks &
challenges

workshops
& webinars

WORKSHOP ON
Resilience to natural hazards
through Al solutions

T ———

+ NASA Goddard Space Flight Center, Greenbelt, MD A
+ University of Maryland Baltimore County, Baltimore, MD

+Online : 7
£ m ‘~..A . 4
Learn More & Register: itu.int/go/AlworkshopNDM —

March 13 -15, 2024

hands-on
training
sessions




Pillar 2

Innovative methods for
multi-hazard forecast
& impact assessment

Pillar 1

DSDS
infrastructure Sweden

----- - Georgia
L
P BN B .. Slovakia \ gg’
o S, 402 -
"S$‘° Italy ﬁ,&,”
Pai o Greece
MedEWSa N -
.L
A Ethiopia .
Pillar % Pillar 4
Risk transfer S Societal support
solutions & outreach
#¢ Wildfires | Heatwaves & Heavyrain & Flooding and landslides
& Coastal flooding < Drought == Extreme weather 4 Volcanos

* MedEWSa (coordinated by JLU)

* Retriever (coordinated by Meta & Qualcomm)
e AINPP (coordinated by CMA)

* ChatClimate (coordinated by WMO)

* Fusing Lidar and Al (coordinated by USGS)

Integrating best
practices into
research

Acquiring
feedback

Refining best
practices



Transition of Focus Group into a Global Initiative
announced by the ITU Secretary General during the Al
for Good Global Summit, June 2024.

Committed to connecting the world 1910 oG
o P Espafol Frangais Pycckui e .'.

1enie Digital

Advanced Search

General Secretariat | Radiocommunication Standardization Development Members' Zone Join ITU

About ITU Media Centre Events Publications Statistics Areas of Action Regional Presence Careers

Advancing Al for hazard
resilience

Artificial intelligence (Al) can help countries tackle climate volatility and reduce
disaster risks. A new global initiative explores how.

Learn more

©ONick_ Raille_07 Shutterstock.com









The Project ata

Glance

PROJECT NAME:

TEMA
Trusted Extremely Precise Mapping and
Prediction for Emergency Management

..4-.,

@

Project Consortium:

19 partners
from 8 European countries,

key players in the fields of data analysis, Al,
modelling, drone technologies, simulation and
visualization, analytics and cloud computing, as well

as policy counselling
and emergency response authorities/public bodies.

CALL:

HORIZON-CL4-2022-DATA-01-01
Methods for exploiting data and knowledge for extremely precise
outcomes (analysis, prediction, decision support), reducing complexity and
presenting insights in understandable way (RIA)

Project Duration: Budget:

48 months. € 11.340.223,50
Starting date: 1 December 2022

TEMA



Needs / What brought us here

1 Trustworthy information:

access to heterogeneous, accurate,
and reliable data is crucial to
providing useful information to
first responders and public
protection and disaster relief

2 Transferability:

a solution provided with cloud and
edge computing infrastructure can
offer scalability, performance,
storage, ubiquitous access and
security enabling global
transferability of services and
products to other geographic regions
and disaster types

Y&

3 Scenario prevision:

the use of cutting-edge technologies
and data analysis can increase the
quality, precision, and completeness
of the situational picture, particularly
in sub-urban and more densely
populated areas, and elaborate
response strategies




The Vision

TEMA aims to develop
beyond-state-of-the-art
technologies for
facilitating

Natural Disaster Management,

by dynamically exploiting data
sources and Artificial Intelligence
technologies in order to provide
an accurate assessment

of an evolving crisis situation.

J TEMA

The goal is to deliver a technical
solution that is supportive in
disaster response and management
by bringing situational data to
relevant end-users, enabling
transferability to tackle different
disaster types in various
geographic regions, thus providing
the relevant information that can
help make the best possible
operative decisions.

+ 4+ +
++++++
444t



TEMA Concept

Data Sources

Sentinel oo
Missions artier
acquisition

DLR ground stations
(DNL-NBS)

o

Social Media

Web-based
forecasts/

23z

+++ 4+ ++
+++ 4+ ++
4oy

Concept

Rapid, more qualitative
response in densely populated
regions

Modeling/Predictions

Phenomenon Modeling Early warning/
forecasting

High
resolution in
smaller area

Rapid
modeling

Case studies

—

XR-based
Interactive
Visualization

Pilot
Trials

Input: AOIs of Floods, flash foods, fires
simulated flooded
areas fou: targeted Software in
pre-tasking of
X a cloud
satellites

Ethics, Human factors,
Regulations, etc.

-

A4

Earlier EO data retrieval

Analytics

Web-data-based
satellite data acquisition
and processing Open Web Data

LS 5 and Geo-Social
Faster more precise Media Analytics
semantic segmentation

EO/Al-based

flood/fire detection, More
monitoring and automation
assessment

J TEMA

 S—

Information Fusion

More complete
situational picture

Response Planning
&
Recommendations
Mission/path planning

recommendations for optimal
sensor placement

\L—’l‘

Global transferability to
other geographic regions
and disaster types

Integration with
other initiatives

GDACS

1 JRC

EUROPEAN COMMISSION

+ 4+ +
++++++
444t



Three Guiding

Questions T

1. What are the affordances of artificial -
intelligence in disaster management?

2. What capacity and capabilities are needed in
the public sector to adopt and deploy Al?

3. What are the critical strategy and policy
points for public-sector Al uptake?

TEMA KoM - Thessaloniki 18 & 19 January 2023 30



Three Affordances |

. Situational awareness

. [nteroperability ana
security

. Sustainable computing

i 9 January 2023



Capacities and
Capabilites

Pillar

OECD strategic-procurement

Al Continent Action Plan

UK Al Playbook & Al-Native

Gap for DRM

Data governance

Solution co-design; open & reuse clauses

Data Union Strategy; sectoral datasets

Impact-assessment & monitoring

Trusted, real-time hazard
data registries

People & skills

Innovation-procurement competence
centres

Al Skills Academy (fellowships)

Al-native agencies with embedded talent

Internal talent pipeline &
retention

| Processes / procurement

Needs, inclusion, friction, alignment

Al Factories templates; pre-commercial
routes

Ethical contracting; open-source options

Outcome-based tenders;
vendor lock-in guards

Compute &

infrastructure

Gigafactories; shared HPC

Access & budgeting for
burst compute

TEMA KoM - Thessaloniki 18 & 19 January 2023

32




J TEMA

Four Critical Strategy

And Policy Points -

Shared, trusted compute — Regional pools with —
public-private extensions.

Data and interoperability — Standing data-trusts and
open adapters for hazard, mobility, energy data.

Agile procurement and open-model partnerships —
Innovation-partnership route + Al Commons clauses.

Talent and community — Al Fellows, govtech labs,
private secondments

TEMA KoM - Thessaloniki 18 & 19 January 2023 33



J TEMA

Local governments prepare
for adoption and can -
~ - deploy Al within weeks
without vendor lock-in nor
overburden




J TEMA

How To Use Al In

. Emergency
Management



https://www.figma.com/proto/DOsHDdk7lxALePYy5tlN5U/TEMA-UX-design-prototype-AI---data-in-Emergency-Managment?t=9SKzN7L5JraikU8p-1&scaling=contain&content-scaling=fixed&page-id=0%3A1&node-id=109-567&starting-point-node-id=14%3A151
https://www.figma.com/proto/DOsHDdk7lxALePYy5tlN5U/TEMA-UX-design-prototype-AI---data-in-Emergency-Managment?t=9SKzN7L5JraikU8p-1&scaling=contain&content-scaling=fixed&page-id=0%3A1&node-id=109-567&starting-point-node-id=14%3A151
https://www.figma.com/proto/DOsHDdk7lxALePYy5tlN5U/TEMA-UX-design-prototype-AI---data-in-Emergency-Managment?t=9SKzN7L5JraikU8p-1&scaling=contain&content-scaling=fixed&page-id=0%3A1&node-id=109-567&starting-point-node-id=14%3A151
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Artificial intelligence (AI)

Advanced Al suffers ‘complete accuracy

collapse’ in face of complex problems, study
finds

‘Pretty devastating’ Apple paper raises doubts about race to
reach stage of Al at which it matches human intelligence
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You need a reliable,
rapid, and comprehensive
source of truth

~ Jussi Sainio |
Senior Product Manager

ICEYE Natural Catastrophe | 16 June 2025
Solutions |



ICEYE in a Nutshell

NatCat Solutions

We build syntheti o - High-resolution SAR images Consistent, high-resolution
aperture radar (SAR) " “ofany location on Earth — datasets for near real-time
satellite capacity day or night, regardless of information to make critical
' oL T R decisions for natural disasters.
- .| weather co’r]dlftlopsv_;;/;;%f 2w
48 satellites launched as of __“ : \\‘ : Automated'selutions
March 2025 BRLUC LRIV ) GVide comprehensive

- millions of square ./

f 358 f;l‘”,!:‘ /

. . 4 . :ﬁ‘,k : o ? i S 4 ‘:\-"i, 7
H&%in Finland, Offices in  * .K”Ome’{grs_per day.
DAaland 11 1IK lanan - qlobally. with revisit .

insights severalfimes a
day per event witFe




ICEYE Natural Catastrophe Solutions in a Nutshell

Flood Solutions

Flood impacts with near
real-time extent and

depth data inside your
GIS. ICEYE's flood
intelligence is powered _
by the world's largest™ .
constellation of .
_microsatellites. ...

; 4 ‘;.L’]

Wildfire Insights

Monitor active wildfires
and assess building-
level impacts in near
real-time. ICEYE's
unigue.SAR satellites
capture ”ﬂh,r@ugh smoke,
clouds, and darkness for
unprecedeg{ed V|S|b|l|ty
AP |

Hurricane & Cyclone

An innovative way to
detect large changes to
building structures after
landfall of major
hurricanes in the US and
cyclones in Australia
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Before the storm

ICEYE's Meteorology
team followed ICEYE's
Flood Early Warning
model and other forecast
sources, and pinpointed
high-risk areas, allowing
for early response
preparation and a timely
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Real-time actions

Throughout the storm,
ICEYE collaborated with the
Polish Crisis Information
Center (CIK).

ICEYE provided Flood
Rapid Impact (FRI) extent
data every six hours —
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After the storm

After ICEYE delivered
Storm Boris flood extent
and depth data, CIK
provided impactful
feedback: “As of 8
October 2024, we have
delivered nine flood
analysis reports for



Flood Rapid Impact coverage in FSD-2212 Storm Boris, Poland
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ICEYE e



Flood Rapid Impact coverage in FSD-2212 Storm Boris, Poland

0 300 km
| i

ICEYE 02409141607 UTC.



Flood Rapid Impact coverage in FSD-2212 Storm Boris, Poland

0 300 km
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ICEYE | | 0240817 1307 UTC.



Flood Rapid Impact coverage in FSD-2212 Storm Boris, Poland
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Flood Rapid Impact coverage in Australia FSD-2442 NSW, FSD-2438 QLD, FSD-2456 SA

1000 km

ICEYE 02,03 24 145 UTC



Flood Rapid Impact coverage in Australia FSD-2442 NSW, FSD-2438 QLD, FSD-2456 SA

1000 km

1

ICEYE

Flood Rapid Impact (Pilot)
2025-03-28 11:45 UTC



Flood Rapid Impact coverage in Australia FSD-2442 NSW, FSD-2438 QLD, FSD-2456 SA

1000 km

ICEYE

Flood Rapid Impact (Pilot)
2025-04-1311:45UTC



Flood Rapid Impact coverage in Australia FSD-2442 NSW, FSD-2438 QLD, FSD-2456 SA

1000 km

ICEYE

Flood Rapid Impact (Pilot)
2025-05-0505:45UTC



Summary in three points

e Al and automation needs to be used with good judgement — to carry out well-
tested, specific tasks in transparent and predictable manner

e Areliable, rapid and comprehensive source of truth is key for assessing the
impact of natural disasters and managing the risks — industry can provide
tremendous capabilities that complement the public ones

e The Civil Security Hub/Portal model seems to provide a good basis for bringing

industry and governmental agencies together and boost national capabilities in
disaster risk management

ICEYE
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Hi, we are OroraTech

27

Satellite sources

~140 300

2018

Employees on Users in
Founded 4 20 10
in Munich _ . Own satellites Y/
continents countries in orbit

Patented thermal Unique constellation = On-Board Fire Visualization,
camera for real-time data Detection API
OroraTlech 57

2
)



Recent News

20M Greece 37M Series B closed 72M cAN with Spire

= TN UK EUROPE US VCNEWS INTERVIEWS TECHJOBS PARTNERCONTENT  AINEWS

SPACENEWS 3

News  More Categories v ost a ase v Video v More v Media Kit

European banks help OroraTech raise more funds for
wildfire-monitoring constellation
by Jason Rainbow May 14, 2025 e

Spire and OroraTech win Canadian Space Agency contract
wildfire detection satellites

OroraTech receives €20M to build satellite-
based wildfire system in Greece

Global Navigation Satellite Facing

System (GNSS) antenna \ 4 the Sun

" M=

Star —
trackers

Facing 1 :
4

space

Deployable J

solar array

Sun — L
sensor
Infrared
band cameras

The Greek Ministry of Digital Governance has awarded a €20 million investment into the
German thermal intelligence provider . It will be used to build a satellite-based early

Facing
Earth

warning system for
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2024 Attica wildfires

Evacuations ordered near Athens as Greek
authorities try to contain wildfires
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Situational Awareness
During Suppression Efforts

702 Firefighters

199 Vehicles

27 Forest Commando Groups
17 Aircraft

8 Helicopters
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Monitoring Distributed
Fire Hotspots

Customer Feedback

“Satellite intel became the basic information
for observing the daily progression of fires
and producing progression forecasts.

This was very useful in defining our
priorities and putting energy and
resources in the right places.”
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4
Average fire

detection time (h)

LSTM, SBG

. OT-Constellation - - Distribution of Fire Outbreaks **local time of the ascending node
(LTAN) = local mean time when the

. Other LEO Satellites satellite crosses the equator




News: OroraTech Plane 1 launch
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ELI5: Data Generation Process
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Miniaturized technology, on-board fire
detection

FOREST-2 MWIR 2023-08-15 19:23:19 [IRS 14 tO - 14 minutes|

Legend

Fire perimeter reference ¢
FOREST-2 hotspots (res. 150m)
VIIRS hotspots (res. 375m)

VIIRS hotspots (res. 750m)

FOREST-2/VIIRS MWIR
Higher temperature

Lower temperature

OT detections 2023-08-15 19:23:19 closest VIIRS detections t0 - 14 minutes

OroraTlech
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Al based Predictive Analytics
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Vision: Thermal Digital Twin of our planet.
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Thank you!

Head of Data Science & Al

julia.gottfriedsen@ororatech.com

We’re hiring!
https://ororatech.com/careers/

Ororalech


https://ororatech.com/careers/
http://bit.ly/2MltIju
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